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Underwater Technology Update

News
Acergy orders
four more UHDs
Acergy has taken delivery of the first
two of seven Acergy core vehicle
(ACV) ROV systems from Schilling
Robotics. Five additional ACV systems are on schedule for delivery
during 2007.

eration remote intervention
fleet. The ACV is designed
to add power, flexibility and
enhanced vehicle control to take Acergy’s remote intervention capabilities
to a new level.

The first of the ultraheavy-duty 150hp,
3000m ROV units was delivered in
January 2007 with wet and dry testing in Aberdeen. Acergy operations
personnel have also been trained
on the new system, including use of
Schilling’s StationKeep utility, the only
dynamic positioning system available
for ROVs. The second system was
delivered in March 2007.

The ROV systems include Schilling’s
extended-tether XE TMS. The first
two can load up to 900m of 35mm
tether. Tether capacity is seen as
increasingly important in Acergy’s
pipelay business, where work often
needs to be performed at extended
distances from its vessels. The ACV
vehicles have 150hp power packs
and are rated for operation in 3000m
water depths, although these can be
easily upgraded for 4000m ratings.

Both ACVs will soon be mobilised
aboard the Polar Queen, which has
been chartered by Acergy for deepwater flexible pipelay and subsea
construction tasks worldwide. The
ROV systems will initially be deployed
off the coast of West Africa.
Schilling was selected by Acergy back
in 2006 to produce the standard ROV
system for the company’s next-gen-

The systems feature eight thrusters, four vertical and four horizontal,
for extra stability. The ACVs are
equipped with Schilling’s StationKeep
utility, the only dynamic positioning
system available for ROVs.The ROVs
also use Schilling’s Digital Telemetry
System, which includes advanced
capabilities such as HDTV.

Acergy Core Vehicle

ACV systems 04 and 05 will be
delivered in June to operate from the
Sapura 3000, a new-build heavy-lift
and pipelay vessel that will perform
deepwater construction and pipelay
in the Asia Pacific region. Both
ROV systems will also include
Schilling’s extended-excursion XE
TMS unit, which is equipped with
an unprecedented 1500m of 27mm
tether to support pipeline touchdown
monitoring. The XE TMS units
feature dual thrusters, variable-speed
spooling, and a flexible control system
for safe, efficient operation.
ACV systems 06 and 07 will be configured similarly to ACV 04 and 05,
and will include XE TMS units. Both
systems will operate from the heavy
construction vessel Skandi Acergy.
They will be delivered in November
2007.

Quasar Compact for Mermaid
SMD Hydrovision (SMDH) will
deliver a Quasar Compact workclass
ROV system to Mermaid Offshore
Services in the third quarter of 2007.
Mermaid Offshore Services (MOS)
Ltd, based in Chonburi, Thailand,
is a Thai registered company and a
subsidiary of the Thoresen Group,
one of Asia’s largest integrated shipping companies.
MOS is one of Asia’s major subsea solutions providers with three
operational bases in Thailand and
facilities in Indonesia, China and
Vietnam.

4

UT2 April 2007

Mark Shepherd, Director of MOS,
said, ‘Mermaid Offshore are committed to providing a standard of
offshore services which would be
accepted World-wide and our acquisition of a SMD Hydrovision Quasar
Compact workclass ROV further
demonstrates our commitment to
offering the best possible equipment
and services’
The system also includes SMDH’s
own design compact launch and
recovery system and compact tether
management system.

The Quasar Compact workclass
ROV is part of the SMDH Q-Series
range of workclass ROV systems
which also include the Quantum,
Quasar and Quark ROV systems.
These systems use the highly
regarded SMD Hydrovision
Curvetech brand of
hydraulic
and control
sub-systems.

SMD Hydrovision’s Quasar Compact ROV

Subsea decommissioning and intervention
Aberdeen-based TSMarine is investing £130 million in two specialist vessels for the subsea decommissioning
and rigless well intervention markets.
Global expenditure is forecast to
rise by 170% in the next eight years,
according to subsea oil and gas analysts, Infield Systems. Global value
of this sector in 2009 is expected to
be £500 million.
The vessels are designed by
Norwegian naval architects Marin
Teknikk, are of the MT6040 type
and shall be built at the Astilleros
Huelva shipyard in Spain. The
unique vessels will be equipped with
specially designed well abandonment
and intervention support packages.
This equipment will include a
module handling tower, subsea
intervention lubricator to allow access
for subsea well intervention and
decommissioning activities and inbuilt
workclass ROV systems.
According to TSMarine Managing
Director Alasdair Cowie, success
so far has been built on chartering
vessels and delivering specialist
services in the specific areas of
subsea decommissioning and rigless
well intervention. However it says
that owning and operating its own
specially designed vessels should
ensure that it can service the niche
market and guarantee significant
and sustainable future growth.
Key to the new vessels’ capability is their environmental features.
Not only will the fuel consumption
be low – typically 30% less than
other similar vessels – the TSMarine
developed on-board environmental
processing systems will handle both
well fluids and solids in a safe manner and prevent discharge at sea.
The vessels have an overall length
of 109.5m, a 22 moulded breadth
and a 7.15m maximum draught. At
its centre, there is a 7.2m by 7.2m
moonpool. It has accommodation
for 120 people. The working deck
area measures 1200m2.

Underwater Technology News

....

One of the two new vessels from TSMarine

The design includes a Hydramarine
200Te offshore knuckle boom
crane with active heave compensation. There are also two Hydramarine
HMC 1400 LK deck cranes: with a
capacity of 5Te at 15m.
They will be powered by six 2100kW
Caterpillar 3516C engines powering
two Rolls Royce Azipull AZP 120 FP
thrusters. The vessels will also have
a UL1401 FP retractable thruster and
two TT2400 DPN FP tunnel thrusters. This will give the vessels a maximum speed of 15.5kts. Emergency

power will be by a Caterpillar C18
unit. In operation, they will be held in
position by a Kongsberg Simrad – KPos DP-22 unit.
There are three master gyro compass units, three wind sensors,
a dual (master/slave) HiPAP 500
system, three differential global
positioning systems (DGPS), a taut
wire rated for 500m water depth and
a fanbeam. The navigation and communications equipment includes a
modern KU Band system capable of
telephone and data communications.

Fugro Discovery
Fugro has chosen M/V Fugro
Discovery as the name for its latest
vessel. Formerly the KV Tromsø,
it will be equipped as a geohazard
survey vessel with high resolution
2D seismic acquisition capability and
eyeball ROV deployment options.
It will operate Fugro’s remotely towed
FOCUS-2 systems, as well as high
precision DGPS surface and USBL
subsea positioning systems.
Measuring 70m in length, with a
12.6m beam and a 6m draught, the

Fugro Discovery incorporates a full
complement of multibeam echo
sounder, sonars, profilers, compressors, seismic sources, multi-channel
seismic streamers and on-line and
post processing capability.
It will be available as a multi-role
survey vessel for rapid global
deployment to provide geohazard
survey capability from continental
shelf to foot of continental slope and
a comprehensive 2D seismic capability suitable for shallow gas and
shallow target exploration surveys.
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Grabber Arm
SeaBotix recently released its new Gen2
Grabber Arm for the Little Benthic Vehicle
(LBV), its industry-leading mini-class ROV.
The TJG300 comes standard with a threejaw attachment. A two-jaw Interlocking, two-jaw
Combination Parallel/Cutter and complete
Grabber Attachment Kit are available
options.
The TJG300 has higher clamping forces,
faster response, a larger range of motion,
and increased durability over the Gen1 unit due to a
number of proprietary improvements. The housing
and attachments are manufactured from 6061 T6
aluminum with a hard black Anodize. The mount can
be adjusted in three positions, port-to-starboard, and
can be manually retracted when not in use.

the revolutionary
small-diameter umbilical. The 7.6mm umbilical
has a 45Kg (100lb) working
strength, with a 318Kg (700lb)
breaking strength.
Opening grates, retrieving heavy tools, transferring equipment from divers to the surface, cutting small
lines, attaching messenger lines for heavier lifting, or simply
taking bottom samples for research are all tasks that can be accomplished with the SeaBotix TJG300 Grabber Arm.

Often overlooked in the mini and micro-class ROV
market is the SeaBotix LBV’s capability to lift or manipulate objects as heavy as 45Kg (100lbs) to just below the surface using the TJG300 Grabber Arm and

Tahiti buoyancy
Maine-based Flotation Technologies has developed
a new buoyancy module for use by Cameron on the
Chevron Tahiti Field.
Needing to relieve weight from the high-pressure
jumpers while not increasing the potential for
vortex-induced vibrations (VIV), Cameron contacted
Flotation Technologies to develop a solution.
The new Straked Buoyancy Module provides VIV
suppression strakes as part of the module and an
innovative inter-module locking system that provides
a continuous helix once assembled. This unique
design provides the buoyancy required for the operation of the jumpers while breaking the vortices and
suppressing potentially destructive VIV.
“This project allows us to
highlight what our company
does best: engineer unique
and effective solutions,”
commented Fred Maguire,
Sales and Marketing
Manager of Flotation
Technologies.
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Subsea 7
and SeeByte
have successfully
completed a pipeline
inspection using
Subsea 7’s Geosub AUV
and SeeByte’s SeeTrack
Offshore system with its
Autotracker module. The BPfunded operations inspected
over 100km of the East of Shetland
Magnus pipeline, the Clair pipeline and
the West of Shetland pipeline.
“The operations included the world’s longest
fully autonomous uninterrupted AUV inspection
run, a total of 22.2km running at 4 kts. The acoustic
and video images recorded by the system at high speed
provide a new dimension to pipeline inspection,” said
Jonathan Evans, Head of Engineering at SeeByte.
Colin Stevenson, BP’s Pipelines Operations Engineer,
said, “In order to maintain high operational standards,
it is essential that high quality inspection information is
available to us at the right time. The solution provided
by Subsea 7/SeeByte is capable of meeting a lot of our

Another cohort of centurions
Newcastle-based SMDH has been
awarded a further order for a
‘substantial number of Centurion
QX Work Class ROV systems’ from
i-Tech, a division of global subsea
contractor Subsea 7.
This follows a strategic decision
made by i-Tech in 2006 to upgrade
its ROV fleet. This was represented
by the Hercules (construction support) and the Centurion, geared to

drilling support.
i-Tech wanted an
evolutionary ROV design
that would retain the old
Centurion’s buoyancy system
as well as its basic frame,
thus permitting the use of the
specifically developed tooling
systems.
The new-generation 125hp Centurion QX

Auto tracker testing
subsea inspection requirements.
The quality of the side-scan data
[used for general imaging] is
second to none and the video data
(used for general visual imaging)
is much better than expected at
the low light levels used.”
Jim Jamieson, engineering manager at Subsea
7’s remote technology
group in Aberdeen
said, “This project
has shown that
a fully autonomous pipeline
inspection
using an AUV
is now a reality.
Our Geosub vehicle has proved to be a
stable and robust platform
for this type of work.”
Ioseba Tena, Product Manager
at SeeByte, added, “At SeeByte,
our main concern is to reduce
our customers’ training and

operational costs. We
developed the Autotracker
module with this in mind.
The choice of Autotracker
for high resolution and
high speed AUV pipeline
inspection has demonstrated the maturity of the
technology.
“The Autotracker module
paints a picture of the
seabed and interprets that
picture so that it can instruct the AUV to maintain
a constant offset from the
pipeline.
“The module is capable
of accurately tracking a
single pipeline amongst
multiple pipelines and on
varied terrains. In addition, Autotracker includes
advanced search routines
that enable it to recover the
pipeline track after an unexpected pipeline burial.”

Underwater Technology

....
The Centurion QX will be built at SMDH’s
Turbinia Works on the Tyne

systems however, would also incorporate many of the advanced components used on SMDH’s standard
Q-Series range of ROVs, including the
latest Curvetech propulsion and the
DVECS distributed control system.
This permits better use of space by
using low profile, flat-screen, video wall
technology, coupled to the latest high
density control computers.
The systems were also to be equipped
with new compact tether management
systems (TMS), as well as the SMDHdesigned and manufactured A-frame
and winch packages.
The first of these new designs started
to be deliverd in August 2006 following
successful factory acceptance testing.
The river Tyne was used to simulate
open waters. Its strong currents
allowed the vehicle to demonstrate
powerful current holding ability.
The latest contract calls for more of
these Centurion QX systems designs.
The 2000m and 3000m rated systems also includes the SMDHdesigned launch and recovery systems, etc.
This contract will also see the debut of
SMDH’s new deepwater garage TMS
designed to accept small to medium
size work-class ROVs.

UT2 April 2007
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Micro ROV Update
A SeaBotix LBV was used by the Placer County Sheriff’s Dept.
for assistance with a body recovery in Donner Lake, Truckee,
CA, USA. A man was ice skating on the frozen lake, struck his
head during a fall, broke through the ice and drowned in approximately 185ft water.
This depth precluded using local public safety diving resources. The LBV quickly located the victim and in spite of having
no grabber or sonar configured, it was possible to attach a
small frame with a haul line to lower over one of the victim’s
arms and raise him to the surface. The total time to complete
the recovery was three to four hrs.
The Italian company Metalsub di Caschetto Orazio brought
one of the first VideoRay systems back for an upgrade after
neary six years of operations. Some of those uses include
open-ocean operations with the Coast Guard, polluted water
tank inspection, internal basin surveys and the inspection of
sea-line (grills), propellers, commercial and petroleum tanker
ship’s rudders, and buoys.
San Diego Vessel Assist used a SeaBotix ROV to retrieve a
sunken 30ft powerboat from more than 400 ft of water in
Lake Powell, Arizona. The boat was salvaged at the behest of
an insurance company after the vessel’s hull split, killing one
person. A SeaBotix LBV150 ROV was used to locate the wreck.
Using a remote control joystick, it piloted the ROV in a spiral
search pattern. Visibility at the surface was about 50 ft, but
only 3 to 5 ft at the bottom. Within a half hour, the hulk’s
image showed up on the ROV camera. After an intiial lifting
failure, the ROV was redeployed. San Diego Vessel Assist
eventually relocated the wreck and recovered the 30ft Baja
to the surface.
A VideoRay, able to capture high-quality video images underwater during inspection of ship hulls for contraband, is at the
centre of a drive by Jamaican company Kingston Wharves.
The company recently installed a state-of-the-art security
observation system that enables around-the-clock monitoring
of the entire facility, which is integral to the apprehension of
persons attempting to engage in illegal activity.
A VideoRay system was used by the Hampton Roads
Sanitation District (Virginia Beach, VA, USA) in an outfall
inspection and repair programme. It aimed to systematically
inspect the condition of the outfall structures at nine major
treatment plants using engineer divers, determine the
integrity of the structures, design and make any needed
repairs and create a long-term outfall maintenance
programme.
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A more powerful Cougar
Seaeye Marine has upgraded its well established
Cougar ROV to better suit the demanding requirements of the offshore industry. Called the Cougar XT,
the vehicle has double the power of its predecessor.
This was carried out by increasing the supplied voltage
from 250 to 500 V, producing a considerable improvement in performance. Along with developments in drive
technology, this has resulted in vehicle thrust being
increased by over 50% in all directions – creating a vehicle with the highest thrust-to-weight ratio in its class.
Its development was driven by Subsea 7, which was
looking for vehicle that could handle its 6kw SubJet
high-pressure-water cleaning system whilst working in
a 1.5kt current around structures in the Southern North
Sea. To achieve this performance, Seaeye upgraded
two Cougar systems to what has now become the
XT configuration. Once initial teething problems were
overcome in the thruster drive circuits, both of the
Cougar XTs were to prove more reliable and more
capable than other embarked ROVs of a similar size.
Following the release of the design into the general
market, Seaeye received another two more orders
from Subsea 7. They will be delivered later this year,
and other orders are anticipated.
“The increased in power and performance of the
Seaeye Cougar XT is expected to appeal to operators
already won over by the low cost and easy handling of
an electric work ROV with its reduced demand for deck
space, fewer crew and a faster mobilisation time”, said
Matt Bates, Seaeye’s Managing Director. This makes
the ROV ideal for drill support, IRM, survey operations
and touch-down monitoring, as well as the support of
salvage operations. Although designed to accommodate a wide variety of task-specific tooling skids, the
vehicle is not too large to be considered for an inspection and observation role between work tasks.
The rugged polypropylene chassis is totally maintenance free and self-supporting in seawater. The design
allows for additional equipment to be directly bolted
to the chassis for ready customisation. Buoyancy
comes from a syntactic foam block which is split into
two sections for easier handling and access to vehicle
components.
Propulsion is by four vectored horizontal and two
vertical SM7 500 Volt brushless DC thrusters for full
3D control wirth velocity feedback for precise and
rapid thrust control. These thrusters are interfaced to a
fast PID control system and a solid-state rate gyro for
enhanced azimuth stability.

....
Work-Class ROV
Market Report
Since 2002, expenditure on work-class ROV operations has more than doubled. According to the World
ROV Report 2007–2011 Douglas-Westwood, further
strong growth is expected over the next five years,
leading to a total market of some $1.46 billion per
year by 2011.
Offshore utilisation and ROV dayrates have increased
dramatically over the past five years and stand at an
all time high. Between 2002 and 2006 alone, the
work-class dayrate increase was around 30%.

Specifications
Depth Rating
Length
Height
Width
Launch Weight
Forward Speed
Thrust Fwd
Thrust Lateral
Thrust Vertical
Payload

Cougar
2000 msw
1506 mm
745 mm
1000 mm
335 kg
3 knots
100 kgf
72 kgf
76 kgf
80 kg

Cougar XT
2000 msw
1506 mm
745 mm
1000 mm
344 kg
> 3.2 knots
170 kgf
120 kgf
110 kgf
80 kg

The system uses an electronic depth sensor accurate
to ± 0.1% FSD accuracy. A total of 600 W of lighting is
available as standard. Two individually controlled lighting channels are provided, both containing two fused
150W lamps. The 90 deg camera tilt platform accepts
two cameras and lights. A proportional tilt feedback
potentiometer provides an accurate tilt angle which is
displayed on the video overlay.
In order to enhance the capability of the Cougar XT, a
number of ROV tools and sensors can be fitted to the
core vehicle including additional cameras, lights, sonar,
tracking systems and various probes and sensors.
Task specific tool skids, constructed of the same polypropylene material as the ROV frame, can also be
readily added and changed for rapid turn around
between dives needing different tooling packages.
These skids can be custom designed to suit each
customer’s operational requirements and can include
manipulator packages, anvil or disc cutters, water jetting
equipment, torque tools, survey packages including
camera booms, drill support and IRM tooling.

The report estimates that in 2006, some $827 million was spent on the operation of work-class ROV
units worldwide – an increase of some 86% on the
2002 value. It forecasts that this will increase by a
further 76% to a 2011 value of $1458 million – a
more than a tripling of the market over the ten year
period.
Regionally, North America and Western Europe
accounts for the largest proportion of ROV activity
– some 50% of the total units expected to operate in
2007 are associated with these regions.
The report is based on analysing demand drivers:
“The work-class ROV industry has seen strong growth
driven by the high and sustained oil prices of recent
years – and we expect this to continue. A result has
been high levels of drilling activity and increased
installations of subsea wells, pipelines, control cables
and other hardware. In addition, increasing underwater resources are required to service the growing
numbers of underwater installations. Moreover, this is
increasingly happening in great water depths beyond
the economic reach of manned intervention. This all
manifests itself in the build of new drilling rigs and
offshore construction vessels all of which use ROVs in
subsea operations”, said Westwood.
The report concludes that by the end of the period,
over 120 new work-class ROVs will needed to be built
per annum to satisfy the dual demands of market
growth and attrition of the existing fleet. “Based on
an average cost-per-unit, we forecast work-class ROV
capex will increase from its 2006 level of $186 million to $247 million by 2011 – an increase of 33%
over the period. Cumulative expenditure is expected
to be a little over $1 billion over the forecast period,”
said Westwood.
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Trenching

The world’s largest ROV forms part of a new trenching system from SMD Hydrovision

The Jet Set

The 2MW Pipeline Jetter
which will be used in Nigeria

T

he world’s biggest ROV is currently being
designed at SMD’s Turbinia works on the River
Tyne. This ‘ultra’ ROV lies at the centre of a
highly manoeuvrable pipeline jetting system which can
be flown in to a precise location and begin excavation.
The £7.5m 2MW jet trenching system was ordered by
the marine trenching subsidiary of DeepOcean, the
Darlington-based CTC Marine Projects.
Designated UT1, the system, will be delivered in third
quarter of 2007. It will be capable of trenching pipelines
of up to 1m diameter and up to 2.5 m below seabed in
water depths of up to 1500 m and in soil strengths up to
100 kPa.
The permanently installed system will form the key part
of a new pipelay support spread, based on a Norwegian

The UT1 jetting system

UT2 April 2007
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Trenching

DP2 newbuilding support vessel following a six-year charter with Volstad
Maritime.
The spread will also carry a permanently installed 1500t carousel for installation of short length flexpipe and
umbilicals, and a work/survey-class
ROV, and will be equipped to carry a
second ROV, CTCs ISU plough and
a flooding/testing spread.
The new vessel is designed for
operation under severe weather
conditions, with high sea keeping,
manoeuvrability and station keeping
qualities. It measures 107 by 22m
and has 1100m2 deck area, a 150t a
subsea crane, accommodation for 92
persons, 12,000kW installed power
and a 15kt speed.
The severe weather performance
of the vessel, coupled to the high
seastate, remotely operated, launch
and recovery system for the trencher
will enable the spread to conduct
trenching operations throughout the
North Sea winter period with minimal
environmental downtime.

Jetting
Over the years, SMD has gained
considerable experience in jetting
systems, the most recent being
its 2MW pipeline jetter which was
delivered to the Sea Trucks group
in Nigeria. This is the world’s most
powerful subsea powered trenching
machine.

by fluidising the soil around and under the pipe and removing the slurry
using powerful dredge pumps. This
means that only a narrow trench
is formed under the pipeline, with
the resulting limited impact on the
environment.
Large buoyancy tanks support the
machine. They can also be lowered
by remote control to act as skids in
the surf zone.
One feature of the trenching machine is that it is bi-directional. This
allows it to carry out multiple passes

Last year, SMD completed North
Sea trials on its Variable Multipass
Plough (VMP), prior to delivering it to
CTC Marine Projects. It is the world’s
largest, most technically advanced and
capable pipeline plough.
The 180te dry weight plough was
mobilised directly from SMD’s
Turbinia Works to the Maersk
Assister Trenching Support Vessel.
The trials were assisted by the
Quantum two-support ROV which
was delivered by SMD to European
Contract Hire.
The VMP is a development of SMDH’s successful Advanced Multipass
Plough (AMP). Its name refers to a
patented novel arrangement of spoil
blades which enable the plough, in

This will see a 36in and a 48in line
being installed and buried between
two existing live lines, from the beach
to offshore. Normally, these lines
would be pre-trenched using a cutter suction dredger, however, since
the existing lines lie close together,
conventional dredging would present
a serious risk from the typically large
access channels produced from the
offshore class dredgers.
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Another feature is the use of SMD’s
Distributed Vehicle Control System
(DVECS) to precisely monitor and
control the trenching process. Power
and telemetry will be transmitted
via a single armoured umbilical to
containerised control and power vans
located on the support barge. The
umbilical winch was also designed
and built by SMD.

Pass Away

The fabrication of the system followed two years of discussions
between SMD, Sea Trucks and their
clients (Shell and Hyundai) to find a
solution to protect two new pipelines
being installed as part of the Bonny
Island Terminal Project.

Rather than being ROV-based, this
powerful self-contained jetting and
dredging machine is designed to run
on rollers on top of pipeline. It works

between the beach and the support
barge without needing to be turned
around. The 750m long umbilical
allows it to work at a considerable
distance from the barge.

CTC’s Variable Multipass Plough

difficult conditions, to vary initial cut
depth continuously over a very wide
range. The plough can then return
for a second pass to achieve the required depth. In addition, the plough
incorporates all of the innovative
performance enhancements of the
AMP, such as Hi-Tow, Tri-jet and the
Active Share Track.
The vessel is fitted with SMD’s latest
modular 200te Passive Heave Compensator, which enables the plough
to be safely deployed over pipelines
in conditions up to and including
sea state 5.
The VMP has already successfully
completed its first work in 2006 in
the North Sea from CTC’s new vessel charter, the Maersk Advancer.

Trenching

What now for the novel trenching system?

TRENCHING

Spider
I

n 2002, Nexans purpose-designed
the novel Spider dredging system
for operations on Ormen Lange.
Now that the first stage has been
successfully completed, the company
has converted the machine to a conventional trenching system. Nexans,
however, is actively looking for other
opportunities to employ the unique
tool.
The Spider is a steep terrain dredger/
subsea intervention vehicle that can
also be used as a general subsea
tool carrier for a variety of intervention
tasks.
On the Ormen Lange project, the
Spider was designed to excavate a
pipeline route through the demanding
seafloor terrain and steep inclines of
the subsea Storegga slide landslip
and in the transition slope to minimise
the free spans in the pipeline route.
Since the end of the Ormen Lange
first phase, it has been in operation
in the North Sea on the Njord project,
and Nexans plans to use it to carry
out its work in its demanding order
book. This is not only for the oil and
gas industry, but also includes cable
trenching operations throughout the
year.

Capjet
“The Spider was based on technology
employed on our successful Capjet
trenching system,” said Offshore
Business Director Ragnvald Graff.
“As we began to construct and test
the original system in 2004, we saw
possibilities to make further technical
improvements on the original Capjet
design.

“An important feature of the Spider’s
design is its modularity, which has
meant that we were able to easily
strip the Spider back to the basic
Capjet trenching unit without too
much work.

The Vehicle

“The offshore business is increasingly
looking to subsea developments.
These not only require subsea power
sources that have to be protected
from accidental snagging from surface
trawlers, etc, but in some cases, the
entire facility may benefit from protection. Nexans is actively looking for
applications for the Spider or modified
Spider tool package to meet such
future requirements. It is also quite
possible that the Spider may be reassembled for further work on Ormen
Lange in the second phase of the field
development,” said Graff.

It works by extending its arm to
excavate a short distance down
into the seabed. The powerful dredging pumps are then
employed to suck material from
the ditch.

Its design is characterised by a
long telescopic tool arm that can be
extended from the front of the vehicle.
This may be equipped with purposedesigned intervention tooling such as
dredging heads and cutting tools.
It can excavate cut soil using high
water pressure jets, and suck the
material through the dredger. It is designed to remove boulders weighing
up to 2.7t.
Apart from the arm, another of the
unique features is its powered tracks,
slewing ring and articulating walking
legs. These combine to allow the unit
to operate in slopes of up to 36 deg.
Operated by a a sophisticated 3D
control system, this allows efficient
operations to be carried out in difficult
terrain and soils conditions.

The Spider is 6 m long, 3 m wide,
and weighs 15 t. It is powered
by an electric motor capable of
developing 1.3 MW of power.

It is deployed onsite by being
lowered to the seabed with the
help of a specially built handling
system on the surface ship. The
control umbilical affords the
Spider the capability of working
at depths down to 1000 m, but in
theory can work even deeper. The
titanium air-filled structure has a
pressure rating of 2000m.
To assist operation, the Spider
is equipped with six colour video
cameras and a Mesotech 1000
sonar. There are two Octans
fiberoptical survey gyros, eight
angle sensors and six proximity
sensors, as well as a Mesotech altimeter and a Digiquartz pressure
sensor. Movement is assisted by
eight 17in, 550kg thrusters giving
a 2000kg bollard pull.
There are two jetting systems that
have an output of 375 kW, providing pressures of 14 or 25 bar and
the 135 kW dredger system can
remove 750m3/hr.
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Subsea Projects

S U B S E A

PROJECTS
159B, around 15km south-west of
the Norne field. The find comprises
the Garn, Not, Ile and Tilje formations. The reserves proven lie in
the Garn and Not formations.

Alve approval

A maximum gas production of
around 4 million cubic metres
(scm) of gas per day is expected.
Reserves are estimated at 6.78
billion scm of gas and 8.3 million
barrels of condensate.
Plans call for drilling to start on
1 August 2007 and production to
commence in December 2008.

Tui
The Technip-Subsea 7 joint venture
has been awarded a contract
on the Tui Area development
by New Zealand Overseas
Petroleum Limited. Tui is located
approximately 30 miles off the
Taranaki coastline, New Zealand, in
a water depth of 125 m.
The Alve gas and condensate field in
the Norwegian Sea has been given
ministerial approval.

million barrels of condensate. Maximum gas production of around 4 million m3/d is expected from the field.

Statoil received assent only two
months after submitting a simplified
plan for development and operation.
Plans call for drilling at Alve to start
in August 2007 and for output to
commence in December 2008. Total
investment gas been put at NOK
2.4 billion.

Statoil has a 75% share in Alve. The
other licensees are Danish Oil and
Natural Gas (Dong) with 15% and
Hydro with 10%.

The Alve field will be developed as a
subsea tie-back to the Statoil-operated Norne field. The licence wants
to develop the field with one subsea
template with four drilling slots.
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Statoil awarded Aker Kvaerner
Offshorepartner (Akop) a contract
worth NOK 390 million, covering
upgrading work onboard the Norne
production and storage vessel for tiein to the wellstream from Alve. Contracts for pipeline engineering have
been awarded to Det Norske Veritas
(DNV) and to Sumitomo/Japan Steel
Works for purchase of tubing.

Proven in 1990, Alve lies in production licence 159B, 16km south-west
of Norne. Water depth in the area is
390 m. It comprises the Garn, Not,
Ile and Tilje formations with proven
reserves lying in Garn and Not.

Contracts have yet to be let for subsea production equipment, flexible
risers, cables for pipeline heating,
or marine installations, nor for as
pipeline laying.

Recoverable reserves are estimated
to be 6.78 billion m3 of gas and 8.3

Mand is a smaller-scale gas and
condensate find in production licence
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The contract is valued around US
$30 million and includes the project
management, engineering, transportation, installation and pre-commissioning.
The project includes the laying of
15 km of flexible flowlines, flexible
risers and associated mid water
arch systems. There are also 15
km of coiled tubing gas lift pipeline,
spoolpieces, diverless connectors
and electro-hydraulic umbilicals
(three) and various associated
components.
The contract will be executed by
the joint venture teams based in
Singapore and Perth (Australia) and
Technip’s operations and engineering center in Houston (Texas).
The flexible flowlines and risers will
be fabricated by Flexi France, one
of Technip’s flexible pipe plants
located in Le Trait (France), under a
separate supply contract.

.....
Technip on Roncador Flow

Cameron supplies Plangas Trees

Technip has been awarded a contract worth approximately $150 million by Petrobras for the
development of the Roncador field, located off the
Brazilian coast. The Roncador P-54 project consists
of eleven production and six water injection subsea
wells, located at water depths down to 1,740 meters
and connected in direct tie-back to the P-54 FPSO
anchored at a water depth of 1400m.

Flow systems specialist Cameron has won a $127 million
contract to supply subsea systems for Petrobras’s Plangas
project off Brazil.

Technip will perform the engineering, project management, manufacturing and testing of six different
types of flexible pipes:
•
•
•
•
•
•

eleven production flowlines
eleven gas lift flowlines
six water injection flowlines
eleven production risers
eleven gas lift risers, and
six water injection risers

Technip’s operations and engineering center in Rio
de Janeiro (Brazil) will execute the engineering and
the project management. The Group’s plant located
in Vitória (Brazil) will manufacture the 142km of flexible pipes.

The Plangas project is intended to boost natural gas
production off south-eastern Brazil. Under the contract
Cameron will provide 22 subsea Christmas trees as well
as associated control systems and related equipment.
Cameron said delivery and installation of the equipment
was expected from the second quarter of next year.

Aker Kvaerner install Chestnut FPSO
Aker Kvaerner will install a Sevan Hummingbird floating
production, storage and offloading unit on Venture Production’s Chestnut field in a Nkr145 million ($24.1 million)
contract.
The FPSO will be installed in 123m of water. The work
will be undertaken by the Aker Kvaerner subsidiary Aker
Marine Contractors and comprises pre-installation of the
platform mooring system, as well as tow and hook up of
the Sevan Hummingbird. The installation of the platform
mooring system is planned to start in May using the offshore construction vessel BOA Sub C.

2
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Risers

Matthew Burgess and Frank Lim of engineering consultants
2H Offshore propose cost saving ideas for deepwater riser installation

RISER TECHNOLOGY

Preventing Costs

Rising
SLORs feeding into a FPSO turret. Picture: 2H Offshore

D

eep water developments
represent one of the most
demanding challenges to the
offshore industry. One of the
components common to most developments are deepwater risers. Intelligent design of these, however, may
offer a way of reducing project costs.

Over the years, the industry has
progressively devised a number of
different riser designs. The Flexible
Catenary Riser consists of independent spiral laid steel and thermo-plastic layers, allowing high curvature
and ease of installation while easily
accommodating dynamic motions.
As the external hydrostatic pressure
increases with water depth, the maximum riser diameter is essentially
limited by the practicality of strengthening the flexible pipe structure to
resist this external pressure.

a simple catenery – has emerged as
a major alternative to flexibles, especially in the mild/moderate deepwater
environments, such as West Africa,
Brazil and Indonesia. Its main advantage stems from steel being cheaper
than flexible pipe. It is typically used
with tension leg platforms or spars,
where heave motions are small, or
with semi-submersibles or FPSOs
where the environment is mild.
Several installation methods are
possible. In J-Lay, risers may be
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In S-Lay, the risers are handled in a
horizontal attitude. The technique is
generally not suited for deep water,
due to the very high back tensions
required to prevent over stressing of
the sag bend and overbend.
The Single Line Offset Riser (SLOR)
employs a vertical steel riser section
linked to the host vessel via a flexible
pipe jumper. Although relatively
new, the design has been proven
on projects including Kizomba A
and B, and Petrobras P52. The key
advantage of this hybrid arrangement
is that the vertical riser response
is decoupled from the vessel
motions and, hence, becomes less
susceptible to fatigue damage.

Its flexibility allows the flexible pipes
to be spooled continuously on to
a reel for efficient and quick transportation and installation, allowing
speeds averaging up to 500 m/hr.
A large number of reel-lay vessels
are currently available, although for
larger pipe diameter/deeper waters
applications, there are fewer capable
vessels. The installation weather
window is mainly determined by the
vessel response to environmental
loading.
In recent years, the Steel Catenary
Riser (SCR) – steel pipe strings
hanging free from the vessel to form

assembled in units of up to six joints
(hex-joints), reducing the welds
required during offshore installation.
The number of vessels capable of
deeper water J-lay installation is limited. The current maximum tension
limit is around 1000 t for high-end installation vessels, with several more
havine capacities of over 500 t.

The vertical riser section is tensioned
by a steel buoyancy can positioned
at a distance below the water surface to minimise wave and current
loading. The SLOR can be used with
any floating vessel and is suitable for
deepwater and ultra-deepwater applications in all environments.
Catenary risers possiby to be used on
Petrobras P55
Picture: 2H Offshore

The Bundled Hybrid Riser consists
of a number of small diameter steel

Due to the complexity of assembling and testing bundled
hybrid risers, onshore fabrication facilities must be used.
This may be considered a positive fabrication method
when contracts specify that a large percentage of local
content is required for the project.
The Top Tensioned Riser (TTR) runs directly from the
subsea wells to the vessel deck where the surface trees
are located. Tension is applied to the riser by either buoyancy cans or deck mounted hydro-pneumatic tensioners.
For spars, the installation of buoyancy cans is a complex,
costly and time-consuming process. Long, multi-chamber
buoyancy cans are typically used so that fewer connections need to be made during installation. However, due
to their length, installation usually takes place before the
topsides and derrick. The resulting approach depends on
many factors including the schedule for offshore commissioning, the extent of pre-drilling and the preferred
handling equipment and derrick design.

Alternative Approach
to Installation
A large proportion of deepwater risers are currently based
on a welded pipe construction. One of the main reasons
this remains the ‘default’ method is that historically, lines
were installed by S-lay using low strength, readily weldable steel. This is still a cost effective method for shallow
water.

buoyancy requirements or payload on the vessel
• Improved fatigue performance – qualification testing
of threaded couplings shows that the fatigue performance is comparable to or even better than what can be
achieved with a good quality single sided weld

Risers

pipe strings and umbilicals grouped together around a
buoyant structural core pipe. Kept free standing by a
buoyancy, it can near the surface where the vertical riser
pipes are linked to the vessel by multiple flexible pipe
jumpers.

• The cost of pipe machined with threaded and coupled
connections is greater than that of plain ended pipe,
however, the steel cost is a small proportion of the total
system.
One of the key benefits of using T&C connections is the
ability to improve the installation procedure, particularly
for SLORs and SCRs. To date, the use of T&C connections have been for applications which involve installation
from a drilling derrick specifically designed to efficiently
handle and install threaded pipe joints, such as downhole
casing.
Although mobile offshore drilling units (MODU) are not
generally used for flowline, SCR or SLOR installation, the
facilities available on these vessels are well suited for Jlay mode. The available handling equipment, such as spiders and torque tongs, are tailored for the use of threaded
connections. The derrick capacity is variable, but is usually
greater than the majority of J-lay installation barges.
The MODU is often already mobilised in the field to
drill development wells on long-term charter. Its motion
characteristics are superior to those of a pipelay barge.
Furthermore, lay barges tend to be more sensitive to
vessel heading and must be orientated during installation
Grouped Slor arrangement. Picture : 2H Offshore

However, this practice continued as the industry moved
into deeper waters, with contractors developing more
sophisticated welding techniques and building higher
specification vessels to meet the demands of deep water.
This gave the operator less choice on the installation
method.
Riser steel weight increases proportionally with water
depth. This has a significant effect on the costs of the
riser pipe, buoyancy cans and tensioning system. Payload limitations on the production facility also becomes
an issue, along with the tension limits of the installation
vessel.
An alternative to welded risers would be premium mechanical connections in the form of threaded and coupled (T&C) connections. The use of these in well casing
strings is ubiquitous and the industry has decades of experience and confidence in this system. A large number of
threaded connector designs are available on the market,
and their use for riser and flowline solutions can provide
significant benefits:
• Faster make-up speed compared to welding – 2 to
5 minutes compared to 30 to 50 minutes for a typical
offshore welding and inspection procedure for a fatigue
sensitive application
• Non-welded construction allows the use of high
strength steel (110 ksi), thus reducing riser weight,
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towards the waves, which can lead
to difficulties during lay operations.
It is conservatively estimated that
completion of each 80ft double joint
can be done in a total of 15 minutes.
Unlike welded construction, the lay
rate of threaded pipe is not sensitive
to variations in pipe diameter or wall
thickness.
Threaded SLOR Installation
The SLOR also lends itself to
installation using a drilling derrick,
with the riser joints connected at
the drill floor. The handling and
connection of the buoyancy can to
the riser may be the most challenging aspect of the installation; this
can be achieved by keel-hauling
the buoyancy can underneath the
MODU, hanging it from the drilling
riser tensioner chains and running
the riser string through the buoyancy can.
After running through the buoyancy
can, the riser string is landed on
the top of the buoyancy can where
a fixed connection is made. The
buoyancy can is then released from
the drilling riser tensioner chains and
the entire riser assembly is lowered
using the riser running string.

The bottom of the riser is landed and
locked to the foundation pile using an
ROV. The can is de-watered and the
riser allowed to free-stand. The flexible jumper is then installed independently by a flexible pipe lay vessel in a
standard installation procedure.
Threaded SCR Installation
The drilling derrick is specifically
designed for pipe makeup in the
vertical orientation while SCRs
require a small top angle to ensure stability of the catenary. For
threaded connections, however,
make-up angles of more than a
few degrees are unacceptable and
make stabbing and supporting of
the riser impractical.
In order to provide the catenary with
the necessary stability during installation from a MODU, the riser must
be held vertically at the drill floor and
deflected off the vertical below it. This
requires a vertical stinger to be fitted
below the drill floor to control catenary
curvature.

Contract Approach
The main challenge in implementing a
T&C riser system is the absence of a
clear contracting approach. The riser
package is currently awarded to a

contractor within the subsea umbilical,
riser and flowline (SURF) package.
Typically, only 15–20% of the total
SURF package cost is due to the
risers. SURF packages are therefore
awarded to large pipeline installation
contractors who have confidence and
pre-investment in welded technology.
This contract strategy currently suits
the operators, who prefer to work
within a single lump sum contractual
framework and have resisted contract
strategies that divest responsibility
and risk away from the contractors.
In order for T&C connections and the
resulting installation approach to be
applied, the risers should be included
as an optional element in the SURF
package and offered as a standalone package to be bid by specialist riser installation contractors or
drilling contractors, thus widening the
competition. Both T&C connections
and welded riser development options
should be considered as viable solutions from initial scheme.
This approach implemented from day
one of a project will allow operators
to benefit from the improved installation approach which T&C connections
offer for deepwater risers.

Tahiti Riser Monitoring
A comprehensive riser and flowline monitoring (RFM)
contract was awarded to 2H Offshore for Chevron’s Tahiti
Project. The RFM system design life requirement of ten
years is an industry first and all the subsea sensors, electronics systems and communication cables are configured
with double redundancy.
Riser monitoring instrumentation will be provided for
production riser hang-off and touchdown regions and
strain and motion measurements. The flowline monitoring system will measure flowline buckling shape and local
temperature and hoop and axial strain.
“Breaking down an involved system into simple manageable blocks ensures integration of an RFM system
with complex offshore project development”’ said Metin
Karayaka, Chevron RFM Project Coordinator. “Close cooperation with Tahiti’s integrated project team enabled us
to optimise the RFM system for robustness and reliability.”
The 2H contract involves system design, equipment supply, integration and deployment and is the latest generation of on-line riser monitoring systems. The riser monitoring system has been configured for analytically predicted
riser response and data processing. Transducers specification and location were preceded by detailed 2H studies
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to ensure that the monitoring objectives were met. These
objectives include capturing riser vortex induced vibration
(VIV) response, wave and current response and information on riser-to-seabed interaction.
The high tech on-line steel catenary risers (SCR), monitoring system gathers riser response information at 10Hz
frequency, processes it in real-time and provides feedback
to the Tahiti controls systems. The RFM system is fully
integrated with Tahiti’s data network, which allows data
monitoring from shore. The 2H monitoring system provides
critical information on riser response, confirming riser
structural integrity and facilitating riser integrity management.
Data gathered by the system will also be very valuable for
general understanding of riser behaviour and development
of design practices.
The system architecture maximises the use of 2H’s fieldproven INTEGRI.pod technology, coupled with a successful long-term component track record, and utilises
existing Tahiti project infrastructure in its communications.
The design of the system emphasises data reliability and
ensures that single-point failure does not result in the loss
of system functionality and collection of the required data.

Subsea Processing

George Trowbridge of OTM Consulting and Steve Robertson of Douglas-Westwood forecast that subsea
processing market could be worth as much as $3.4 billion

SEABED SYSTEMS
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Reduced OPEX
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Figure 1: Importance of perceived benefits of subsea processing
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Other

Environmental
concerns

Field Issues

2003

Cost

With its first application in 1969 and only a few applications since, however, the acceptance of subsea
processing in field design has been slow, even by oil
industry standards. But could the time when subsea
processing systems will become part of the suite of
technologies regularly (even if not frequently) deployed
on fields now finally be drawing near?

2003

Operators

With the promise of allowing simple, economic access to reserves that are either too small to warrant
a surface facility, or cannot be developed because of
long tieback distances or platform processing bottlenecks, many thought subsea processing (using either
subsea multiphase pumps or separators) would quickly
become a major part of oil companies’ technology
portfolio. Why not, when, for example, there are many
onshore and surface applications of multiphase pumping worldwide?

2006

Increased
recovery

Increased productivity
Increased recovery
Improved flow assurance
Longer tie-back distances
Reduced topsides processing requirements.

The report contains a recent survey of over 30 leading

Technology
shorfalls

As a technology it is still relatively new, and its applicability is highly dependent on individual field characteristics, such as reservoir depth and pressure, gas/oil
ratios, water cut, distance from host platform facilities,
etc. However, the concept offers a wide range of highly
significant benefits, principal among which are:

Douglas-Westwood and OTM has recently produced
the second edition of its study entitled, The Subsea
Processing Gamechanger Report, which covers the
period 2006–2015. It outlines industry understanding
of the subject and provides an insight into the future
application of subsea processing technology, the
impact that it will have and forecasts potential levels of
expenditure.

Benefits - relative importance

Subsea processing involves technologies such as the
subsea separation of the production stream, subsea
boosting to pump well products to the surface and the
subsea distribution of power to drive these processes.

Gamechanger

Barriers - relative importance

O

ffshore wells rarely produce exclusively oil
and/or gas. The product is typically a cocktail of crude oil, gas, gas condensates, water
and sand. Subsea processing is what is commonly
described as a ‘Gamechanger’ technology in that it
has the potential to massively reduce expenditure on
offshore platforms by placing much of the hardware
required to separate the well products on the seabed.
The logical extension of the concept is that it may be
possible to remove the requirement for the offshore
platform completely.

Figure 2: Perceived barriers to subsea processing uptake
Source: ‘The Subsea Processing Gamechanger Report 2006-2015’
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subsea experts from oil companies around the world,
assessing the development of the operators’ attitude
towards the technologies and comparing the results with
surveys it performed in 2000 and 2003.
In 2000, subsea processing was seen as a niche sector
of the market, however, in the last six years, the change
has been dramatic. The reason for this could be that
the last six years has also seen a change in the subsea
processing market drivers. Whilst in the past, the drivers
that have encouraged interest in this area have been
evenly spread between certain technical, production and
financial factors; production related drivers (increased
production rate, increased ultimate recovery, etc.) are
now seen as being much more important.
One theme raised by a number of the operators has
been the issue of subsea equipment standardisation.
Adoption of standard building block solutions means
that suppliers do not have to focus time on designing
and testing new interface components, but instead can
dedicate time to improving the key elements of their
products. A number of working groups have been set
up by operators to address standardisation, including
the Subsea Control Systems User Group, which has
pursued the goal of standardising the interfaces between
subsea sensors and subsea control modules through the
Subsea Instrumentation Interface Standardisation (SIIS)
joint industry project.
These changes in the drivers of, and barriers to, subsea
processing are reflected in the forecast uptake of the
technology. In the 2000 and 2003 surveys, a number
of fields were identified as possible sites for subsea
processing, whilst in the latest 2006 survey, several
oil companies now have firm plans to use subsea
processing, with potential areas of application spanning
all the major deepwater regions of the world.
Operators own attitudes and perceptions of technology
shortfalls still form the biggest barriers. Concerns about
the costs of subsea processing have fallen dramatically
– perhaps as a function of high oil prices.
The Subsea Processing Gamechanger Report provides
a forecast of activity for the 2006–2010 period and an
indication of potential for the 2011–2015 period. Since
any forecast of activity in the oil and gas sector beyond
five years is problematic, the authors adopted a different
forecasting methodology for each of these time periods.

operators and contractors active in the subsea market
conducted by OTM and was supplemented by in-house
data held by Douglas-Westwood.
To provide an indication of the potential growth during
the 2011–2015 period, projections were constructed
based on an assessment of the recent uptake of subsea processing technology. The authors based their
methodology on what they believe to be a conservative
assessment of the market.
The estimates of capex have been derived by have
applying a ‘standard’ price to each type of system. This
price is intended to include engineering and installation costs and is an attempt to represent the cost of the
boosting/separation/compression ‘package,’ excluding
the cost of the wells or associated pipelines/umbilicals.
For metering applications, they factored in the cost of
the meter only. Capex estimates are all based on 2006
prices.
There are a great number of variables affecting the final
‘cost price’ of development hardware. These include
flow characteristics, unit throughput, power requirements and, for subsea, the water depth and operating
environment. Given the potentially infinite permutations
arising from these variables, all attempts to impose a
‘standard’ price are likely to be controversial. Inevitably,
there will be instances in which costs will far exceed the
price that was ascribed and others which will be much
cheaper.
Figure 3 shows the estimates of the global capex associated with subsea processing installations worldwide
over the 2001–2015 period, distinguishing between
seabed boosting, separation, multiphase metering and
wetgas compression systems.
A total of 131 seabed boosting applications are
expected to account for 54% of this ten-year total, in
addition to 28 forecast separation systems, 1,005 multiphase meters and 15 wetgas compressors. Western
Europe is expected to be the leading regional market
with a mid-range projected Capex of $1.1 billion over
the 2001–2015 period, followed by Africa ($788 million),
Latin America ($594 million) and North America ($576
million).
4,000
Seabed Wetgas Compression
Subsea Multiphase Metering

3,500

Subsea Separation
3,000

Seabed Boosting

2,500
$ million

For the historic information, they carried out a survey of
major pump suppliers to update their existing in-house
data. Where possible, they sought to obtain complete
reference lists for each company and cross-checked
them against other published information.

2,000
1,500
1,000

The forecasts of activity in the subsea processing sector
over the initial five-year period (2006–2010) covered by
the study are driven by currently identified prospects for
subsea processing applications. It also takes into account operators’ reports of their plans for subsequent installations, in terms of the time lag they expect between
the initial application and follow-up deployments. This
information was derived from the extensive survey of
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Figure 3: Global Subsea Processing Market 2001–2015
Source: ‘The Subsea Processing Gamechanger Report
2006–2015’
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Enabling a New Reality
in Offshore Production
With offshore operations moving to
deeper fields, remote locations and
heavier oil, the ability to process fluids
at the seabed can radically change the
profitability of your fields.
Next Generation Subsea from FMC
Technologies makes it possible to
separate oil, gas, water and sand at the
seafloor, without the cost of lifting
all fluids to the surface. Subsea
processing, gas compression and
boosting enable efficient transfers of
hydrocarbons over greater distances,
eliminating the need for offshore
platforms in some fields.
The reality? You can boost production
and ultimate recovery rates from
existing fields and achieve the profitable development of new ones.
To learn more, visit Booth 1941 at
OTC. www.fmctechnologies.com

Next Generation Subsea
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Statoil’s Tordis field will feature the world’s first commercial processing system

SUBSEA SYSTEMS

Tordis SSBI
Later this year, the world’s first commercial seabed processing system will
be installed on Statoil’s Tordis Field as
part of its improved oil recovery (IOR)
programme. When the station comes
onstream in October, it should start to
see an anticipated increase in recovery
from 49 to 55%, releasing an additional
35 million barrels of oil. At the heart of
the programme is the pioneering Tordis
subsea separation boosting and injection (SSBI) system.
Statoil’s Tordis field originally came
onstream in 1994. It lies in 200m water
depths in the Tampen area of the
Norwegian North Sea. Oil from Tordis is
piped 12 km to the Gullfaks C platform,
for processing, storage and export. The
SSBI will be installed between Tordis
and Gullfaks. The relocation of traditional
topside fluid processing equipment to the
seabed presents significant potential for
cost savings and accelerated production.
The Tordis project has two main parts:
the separation of the wellstream into
its different phases and the pumping
of the separated components away
from the subsea station. By removing
and injecting the produced water, it
reduces the back pressure and allows
more hydrocarbons to be processed at
Gullfaks C.

separation module itself. For the design
of the separator, FMC turned to its
subsidiary, CDS Engineering. Over the
years, the company has gathered considerable experience in the discipline,
accumulating fluid modelling expertise
with the aid of small scale separator
at its Netherlands base. It also had
access to the separator at Hydro’s R&D
centre. Statoil built a full size (2m dia
by 12m) separator for its Norne field.
The Tordis separator is designed to
operate in the range of 15–40 bar and
process 30 000 m³/d (188 700 b/d) of
fluids. The wellstream is routed into
the main tank where the inlet cyclone
separator carries out a first stage
separation, removing most of the gas
and thereby minimising the tank’s size.
The oil, water and gas are separated
through the gravity. The water is routed
across to the injection pump, while the
oil and gas are remixed and pumped
through a multiphase pump back to the
Gullfaks C.
The sand, meanwhile, gravitates to the
bottom of the separation chamber and
is removed periodically with a special
flushing system. This slurry accumulates in a desander module, where it is
remixed with the injection water and reinjected into the reservoir downstream
of the water injection pump.

Framo Pumps
Framo supplied two pumps for
water injection and multiphase
transport. The water injection
pump has a 750 m3/d capacity
and is designed for driving up to
16800 m³/d water into the Utsira
formation at pressures of up to
130 bar.
The pump is driven by a 2.3MW
electrical motor powered from
the Gullfaks C, as is the nearby
15–25 bar multiphase pump that
is used to send the wellstream
across to the Gullfaks platform.
It has a capacity of 1500 m3/hr
and works at a maximum rate of
38800 m³/d with a gas volume
fraction of up to 77%.
The flow is measured by two Roxar
multiphase flow meters which will calculate the composition of the well flow
to predetermine the separation system
settings. Furthermore, a level monitoring system is installed in the separation
tank. This monitors the water, oil and
gas interfaces, which again provide input to calibrate the water pump speed
and the multi-phase pump speed.

There is also a reduced discharge to
sea, conferring significant environmental benefits. Boosting the liquids can
also increase the production rate in low
energy reservoirs.
The design of the 1250t subsea system
is modular, for ease of access. The
major units are retrievable to the surface for maintenance.
The main overtrawlable foundation
structure is held in position by four
suction anchors, one in each corner
for foundation. It supports the separation module and all other components
which are interconnected by a manifold
module. A 51-function control module
regulates various functions and communicates back to the Gullfaks
C platform.
Fundamental to the system is the
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Components of the Tordis SSBI

SUBSEA SYSTEMS

Tyrihans Injection
A

s part of the Tyrihans development in the Norwegian Sea,
seawater will be injected into the
reservoir to provide pressure support
as the hydrocarbons become depleted.
It is relatively common to inject pretreated seawater into reservoirs from production platforms. The use of seawater
injection is governed by the ionic balance
of the reservoir, principally by the amount
of Barium in the formation water.
Statoil, however, pioneered the use
of using untreated (raw) seawater on
its Norne field by basing the system
on coated, corrosion-resistant plastic
tubing. It now intends to extend this
technology for subsea applications,
with Tyrihans being selected as a test
case.
Tyrihans is expected to yield recoverable reserves of about 182 million barrels (29 million m3) of oil and
condensate and 34.8 billion m3 of gas.
Total development costs are estimated
to be just under NOK 14 billion. A
technical appraisal concluded that up
to 3.5 million m3 of oil could potentially
be produced by this. Aker Kvaerner
won the contract to supply the injection
system.
“Tyrihans will come onstream in 2009
when spare capacity Kristin’s topside
facilities will become available. Tyrihans comprises the Tyrihans South oil
field with a gas cap and Tyrihans North
gas and condensate field with a thin
oil zone,” said Tyrihans SRSWI project
manager at Aker Kvaerner, Stein Vegar
Larsen. “The water injection well will be
Tyrihans A
Water Injection point on the saddle
between the two reservoirs
Tyrihans B

Subsea

Aker Kvaerner is building a water injection system for Statoil’s Tyrihans field when it comes onsteam in 2009

drilled and completed in the saddle
point between Tyrihans North
and South, which will increase
pressure support to improve
Tyrihans South condensate
recovery while stabilising
the oil zone. It will delay gas
breakthrough and equalise
pressure differences between the two reservoirs.”
The field layout is based
on five subsea templates: four
for production/gas injection and one
for the water injection. From these
will be 12 wells: nine for production,
two for gas injection and the one for
the unprocessed seawater injection.
The templates will lie in roughly 300
m of water about 35 km south-east of
Kristin, tied back to Kristin and on to
the Åsgard C storage vessel. This line
will be electrically heated to inhibit the
formation of hydrate.
The injection module template design
will be based on typical four-slot production unit containing two pumps, two
power converters, a control unit and a
condition monitoring system. These will
enable the duty output of 87 500 bbl
(14 000 m3) per day with a pump pressure of 206 bar.

“Electricity for the
subsea pumps will be
supplied by a dedicated cable
from Kristin,” said Stein Veqar
Larsen. “The output capacity
is achieved by the two pumps
working in parallel.

The Aker Kvaerner
raw seawater
injection
system

“We had to use two pumps because at
present, power transmission technology
at the 31 km step-out distance is limited
to around 2.5 MW, which is enough for
one pump. Using two pumps however
also gives us greater redundancy – each
single pump cxan accommodate 78% or
the total requirement,” said Stein Vegar
Larsen.

Nexans Power
A feature of the project is the 31km
record step-out distance for the power
supply. The contract to supply the
power umbilical for Tyrihans was won
by Nexans. The power umbilical is
based on two 36kV power lines and
three 95mm conductors for three-phase
power. There are also two 1/2in super
duplex tubes and two fibre cables. The
delivery length is 31 km of static umbilical and 600 m of dynamic design.
Last year, Nexans designed and constructed the world’s first subsea service umbilical to integrate a high-voltage
cable (Illustrated). The 26km powerumbilical was part of a project to retrofit
two existing subsea wells in BP’s King
Complex with multi-phase pumps.

Integration of the power cable and
umbilical functions in a single unit
enables a high-voltage (24 kV) supply to
be provided in deep waters, which was
not previously possible. In addition, it is
more efficient to transport and install one
power-umbilical rather than separate
umbilical and power cables.
The concept of integrating high voltage electrical power cables in a subsea
umbilical is challenging, with electrical
interference between conductors and
inductive losses in the steel tubes
of particular
concern.

Map of Tyrihans
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Subsea Processing

A Norwegian technology strategy for

I

n 2001, the Norwegian Ministry of Petroleum
and Energy set up a task force called OG21 to
assist the petroleum industry in developing a coordinated approach to research and development.
Subsea processing and transport was identified as
one of eight important technology target areas (TTA)
for reducing costs and enhancing the competitiveness – crucial for resolving the challenges facing the
petroleum industry.
“Subsea processing is presently limited to multiphase
pumping and bulk water separation,” said OG21’s
General Manager Jan Erik Strand. “In the future, however, we predict an increase in capability to facilitate
multiphase transport over long distances, with gas
compression and high capacity multiphase pumps,
high voltage power supply, efficient three-phase separation and the subsea injection of gas and water.

SUBSEA

OG 2

“This increasingly sophisticated equipment is likely to
impose stricter requirements for instrumentation and
control, requiring further development in monitoring
system performance and fast-acting control systems.”

Subsea separation
Subsea water separation and injection were demonstrated in 2001 on the Troll Pilot, providing data for their subsequent application on the system developed for Tordis.
In future, the industry is likely to favour more compact
and lightweight separation equipment, particularly for use
in deeper waters.
“The next generation of subsea separation equipment
is expected to employ techniques other than traditional
gravity separation, such as centrifugal-force based
systems,” said Jan Erik Strand. “While a sand removal
system based on injection with the separated water
has been developed for Tordis, this will not be acceptable for all applications and other solutions need to be
developed.
“Another technology gap concerns water measurement
from the subsea separators, as none of the instruments
used topside can be easily adapted,” he said. “Gas and
liquid separation, with subsequent pumping of the liquid
phase, will provide an efficient solution for production
boosting in deeper waters. It can be used in combination with water removal (three-phase separation) or as
a stand alone system. This may introduce challenges
for the pump with respect to the need for greater pressures, capacities and increased motor sizes etc (to limit
the number of pumps, as well as to pump greater crude
viscosities, particular at a cold startup).”

The OG21 group of companies
and organisations consists of the
whole Norwegian petroleum cluster,
oil companies, supplier industry,
research institutes and academia.
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SSBI on the Tordis field

Compression
An increasing number of gas fields will be based on
transporting the unprocessed wellstream over long
distances. These reservoirs will benefit from a pressure boost late in the field life, with subsea compression promising a cost-efficient solution.
Several projects are aiming to employ this technology, and vendors have successfully demonstrated
prototypes, however, at present no systems have been
qualified for field application. Medium scale compressors are needed for the Åsgard field from 2011, while
Snøhvit and Ormen Lange will probably need large scale
compressors around 2015.
Current technology gaps concern unacceptable compression efficiency and the larger electric motors sizes,
as well as a fundamental lack of understanding of
internal multiphase thermodynamics and flow in the
compressors.

Subsea Multiphase Pumping
While subsea multiphase pumping is relatively proven,
further improvements will be necessary to satisfy the
demand for increased transport distances and water
depths. These include increased pressure boosting and
capacity as well as the ability to handle more complex
fluids such as viscous crude and solids.

Subsea Single Phase Pumping
Further improvements in current pump technology are
necessary as restrictions in gas tolerance and suction
pressure of current pump design may reduce the benefits of a subsea two-phase separation system.

Tordis Layout

subsea processing and transport

P RO C E S S I N G
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Subsea Power Supply

Wellstream Transport

At present, 6.6kV pumps have been proven, however, upcoming field developments will demand higher voltages at
longer distances, leading to a demand for reliable subsea
high voltage equipment and frequency converters.

The longest multiphase transport lines from subsea
producers to the processing facility include Snøhvit (145
km) and Tyrihans (50 km) for gas-condensate and oil
respectively.

Amongst other necessary components required are wet
mateable connectors, penetrators, variable speed drives,
dynamic umbilicals, high voltage cables and switchgear.
Power supply challenges include pressurised frequency
converters; the influence of humidity, temperature and
pressure on insulation material lifetime; high voltage
design for components; test/qualification methods for electrical equipment; methods for extended range AC transmission and systems for DC transmission. Local power
generation is not considered realistic at the moment, but
may be an option in the future.

Subsea Water Injection

Condensate Multiphase Transport
Long distance multiphase transport is important for regional field developments involving extensive satellite tie-ins.
Flow assurance challenges include the handling of severe
slugs, maintaining capacity and operability, corrosion control and hydrate plugging risk. Field experience has shown
that produced water and corrosion products pose
operational problems with the risk of scaling at the
well-head and in the auxiliary process systems.
For ultra-long gas condensate pipelines, the diameter may
have to be increased in order to reduce the pressure drop
as much as possible. Further improvements in simulation
models are required to reduce uncertainties in the pressure
drop and liquid inventory predictions, particularly for the
transition between gravity and frictional dominated flow.

Troll Pilot and Tordis both use single-phase pumps to
inject the produced water in disposal wells. Future applications, however, will include subsea injection of water
for pressure support. Tyrihans will apply subsea injection
of raw seawater in 2009. Strict injection requirements with One particular goal is to develop feasible and appropriate
respect to oil and solid content could require advanced
surveillance systems for large gas-condensate production
monitoring solutions.
and transport systems to monitor (e.g. wet gas/multiphase
meters and formation water detectors) and control the liqSubsea Gas Injection
uid inventory. Current technology in this field is insufficient
Future subsea gas injection might find an application for
for day-to-day operations.
pressure support and gas lift. Pressure support is much
Oil Multiphase Transport
more demanding than gas lift due to higher flow rates.
Technology gaps for subsea gas compression are related
There are strong environmental and financial incentives to
to combined high pressure and high capacity challenges.
Continued on page 28

Tordis 2007
Subsea separation
and sandhandling. Two
2.5MW, 12km step-out

2007

Tyrihans 2009
Subsea raw seawater. Two 3MW, 35km
step-out

Asgard 2011
Subsea wet gas
compression. Two 6MW,
47km step-out

2010

Snohvit 2015
Ormen Lange 2015
Subsea compression
large step-out

2015

Arctic Production 2015
500km multiphase cold
flow large step-out

2020
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Subsea UK

Interesting Times
by David Pridden, Chief Executive of Subsea UK
Some of the figures being quoted to describe the future of the subsea industry
make for interesting reading. In particular, the recent report by Douglas
Westwood for Scottish Enterprise predicts that the industry, admittedly including
trunklines, will grow from $29.2 bn this year, to $40 bn in 2010. An incredible
growth if it can be achieved!
We know that the need to exploit mature sectors such as the UKCS, together
with the new frontier deep waters like those off West Africa, is making the use
of subsea completions mandatory. This is the main driver behind the growth of
the market.
As a result, key offshore arenas and some major operators are becoming
increasingly reliant on subsea technology. Subsea UK predicts
that over 40% of UKCS oil production will come from subsea
wells in 2010, and this percentage will only increase.
Also, and perhaps most satisfyingly of all, the need to
produce oil and gas from ever challenging locations
is forcing the deployment of some longawaited technologies such as
subsea processing and raw
water injection. The former
has been trialled since the
1970s and so has been a
long time in coming, but
its widespread use now
looks unstoppable. This
is a true gamechanger
and will change the
future of how we go
about not only subsea
developments, but also
the offshore industry as
a whole. So, interesting
times ahead for the
technology.
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Recently though, the industry talk has been
all about people. The growth as shown by
an Arthur D Little study commissioned by
Subsea UK was at a rate of almost 25% last
year in the UK alone, and this is having some
interesting effects. We are seeing more

C R E
Subsea UK launched a major nationwide
skills initiative last year aimed at attracting
engineers from other industries to offshore
operations.
CREST – Critical Requirement for Engineering
Subsea Talent – wants to see 1000 graduates
recruited in order for the UK’s subsea industry
to maintain its position as world leader in
subsea oil and gas.
Since launching in June 2006, CREST has
resulted in 900 CVs being posted onto the
subseaskills.com website, and these can be
accessed by any of Subsea UK’s 150 member
companies. We know some people have been
recruited, but we need more – many more –
to be interviewed and selected.
With advances taking place in the sector all
the time, it is fundamentally important that
we demonstrate and promote much more
effectively, the exciting opportunities available
in our industry in order to attract fresh talent
– from not only other sectors but also from
our universities – so that we can secure a
workforce that can sustain the industry both
now and in the future.
The last 12 months have seen the subsea
sector make great strides in terms of raising

Subsea UK

people recruited into the industry than ever
before; graduate training programmes are
being expanded and people who have left the
industry are returning – some from retirement!
Nevertheless, demand for resources both
human and hardware is outstripping supply,
and it appears only a question of time before
projects start slipping to the right.
One or two operators are starting to say that
if they can’t find the appropriate resources
in-house, then a project won’t go ahead.
Not a bad approach when you consider the
negative, global publicity that any delay or
failure seems to get these days.

S T
its profile and forging new links with academia.
However, the experience of CREST has shown
that the real challenge lies in getting the
messages into schools and to tomorrow’s
graduates and employees.
“If we can’t encourage our kids to follow
a science or engineering subject, or fail to
convince teachers that engineering isn’t a
twilight profession in the UK and Europe as
a whole, then engineers like myself need
to start planning regular trips to India and
China to see the latest subsea technological
advances, because we won’t be making any in
this country or Europe,” said David Pridden.

Subsea UK
Gains Momentum
In less than three years, Subsea
UK has become a leading
industry body, representing over
150 member companies and
championing the entire UK subsea
supply chain, which employs some
40 000 people and generates
over £3 billion to the UK economy.
Originally established as a
focal point for harnessing and
promoting the vast subsea
expertise in the UK, Subsea UK
encourages companies to work
together to develop new global
export opportunities, boost the
national economy and resolve
current skill shortages.
It has seen its membership rise by
60% in the past 12 months, with
more than 150 companies from
across the supply chain benefiting
from the concerted drive to
expand the existing technology
skills and business base in the
face of increasing international
competition.
Its growing stature as an
organisation prepared to play a
leading role in addressing the
key issues the industry faces
at this time, including those of
skills shortages and the rapidly
increasing need for new services
and new technology, allows
Subsea UK to occupy a unique
position on the world stage.

It is critical that the subsea industry attracts
more young people to lead the industry in
the future

Chief Executive David Pridden
believes it is an important time in

the development of the sector.
“The continued exploitation
of mature, shallow water
hydrocarbon reserves, coupled
with the opening up of a number
of deepwater provinces around
the world, implies an unparalleled
opportunity for existing and new
entrants to the business,” he
said.
“However, business needs for
expansion are constrained by
an ageing workforce in the UK
and a lack of expenditure in the
development of new technologies,
leading to a greater reliance
on existing people and existing
equipment against increasing
international competition from the
likes of Norway, Brazil, the US and
even India.”
Historically, today’s successful
UK based subsea industry grew
out of the need in the mid 1980s
for shallow water, economically
marginal field development
technologies on the UKCS, coupled
with significant deepwater field
developments in the Norwegian
sector.
“This unparalleled requirement
in our own backyard provided the
stimulus for the development of
not only a strong UK skills base
but, significantly for our long
term prosperity, the development
of a unique range of UK based
technologies.”
Continued on next page
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Subsea UK

BP and Shell Esso carried out
significant subsea and floater
technology development
programmes which led to most of
the technologies we use today.
Put simply, the UK subsea sector
owes its leading global position
today to the technological
foundations put in place in the
1970s and 1980s, when the North
Sea really was the global test bed of
subsea technology.
“We need now to create a new
science base leading to a range of
technologies suited to the future
needs of the 21st century and
repeat what we achieved 20-plus
years ago,” affirms Pridden.
Building on these foundations and
the success of the organisation,
Subsea UK is now entering a new
phase where it will focus its efforts
on enhancing the UK sector’s profile
and standing in the international
marketplace.
A recent study by Douglas Westwood
revealed that global revenue is

OG21 Continued from page 25
develop more distant oil fields with
direct transport of the wellstream.
Subsea removal of water and sand
makes long distance transport even
more efficient. Flow assurance challenges will mainly concern adverse
flow conditions, like unstable flow
and fluid control (wax precipitation
and hydrate plugging).
“Today’s approach to wellstream
transport is to avoid low temperatures by pipeline insulation, combined with direct electrical heating
and/or hydrate inhibition for shutdowns,” said Jan Erik Strand.
“For long tiebacks, heating becomes
very expensive and other methods
allowing ‘cold flow’ must be developed. It is also a goal to stretch the
application length for direct electric
heating significantly beyond the
present practical limitations.”
Unstable flow and slugging in wells,
risers and flowlines reduce productions. Prediction and remediation of
unstable flow therefore important.
Future long distance oilfield tiebacks
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estimated to rise by more than a
third, from $29 billion to $41 billion
by 2011. The report warns that
while subsea hardware providers are
struggling to meet demand and there
are serious shortages of deepwater
installation vessels, there is still
significant growth ahead.
Africa is forecast to become the
world’s largest subsea market,
growing from $6 billion in 2006 to
$12 billion within four years. Asia and
Latin America are also expected to
see extensive levels of growth.
On the non-pipeline side, drilling
and completion is predicted to rise
by 45% between 2007 and 2011,
from $8.1 billion to $14.4 billion.
Meanwhile, numbers of global subsea
well installations have grown from
approximately 200 in 2004 to 300
in 2006, with a further 500 units
forecast by 2011.
Subsea UK is urging members to
keep one step ahead in the global
market and target their activities to

will rely heavily on subsea processing and boosting.
“Hydrates formed from residual water
carried over into a pipeline may
have to be transported as hydrate
slurry after cooling. Waxy fluids may
have a tendency to form gels with
complicated rheology during shutins at ambient temperature. The
development of appropriate models
for hydrate slurry transport and gelled
oil behaviour will improve confidence
in long distance oil wellstream
transport,” said Jan Erik Strand.
“With regard to transporting complex well fluids like heavy or waxy
crudes, dispersions and emulsions,
there is a lack of basic understanding and accurate prediction tools for
their physico-chemical properties,
their tendency to producing emulsions, their rheology, and flow properties in both single and multiphase
flow. Therefore, new, improved
prediction tools are required for fluid
properties, fluid behaviour and flow.”
Better flow assurance remediation
methodologies, like methods and

where there are huge opportunities
on offer.
A recent delegation to the Subsea
Tie-Back forum in Galveston, Texas,
proved fruitful for the 15 companies
involved. This will be followed later
this year by an exhibition in Paris,
which will target the West African
market, as well as a visit to Kuala
Lumpar and another to Houston
for a Subsea UK/SUT showcase
exhibition.
The vision is to maintain the UK’s
world-leading position and exploit
opportunities around the globe
by developing the best skills and
technology base in the world. Subsea
UK’s efforts will be focused on
the development and delivery of a
national strategy that will achieve this.
Realising our vision will result in
increasing value in our industry
and the UK economy as a whole
as well as ensuring the continued
exploitation of the world’s remaining
oil and gas reserves.

tools for removing hydrate plugs
(also relevant for gas-condensate),
are also needed to cut the cost of
back-up solutions and save capital
and operational expenses. For oil
transport surveillance systems to
detect wax and hydrate depositions are required to avoid some
of today’s demanding operational
procedures. The impact of produced
sand on multiphase transport should
be investigated further.
“During recent years, there has
been growing interest in the production and transport of heavy/viscous
oil,” said Jan Erik Strand. “From a
field architectural viewpoint, these
are prime candidates for subsea
production and multiphase transport
to receiving facilities. Testing of
models for oil at viscosities above
approximately 150 cP shows that
the flow models are inadequate.
This applies both to gas-liquid flow
patterns and water-oil interaction.
“The errors increase with higher levels of viscosity. There is therefore a
pressing need to improve the design
models for higher viscosities.”

SUBSEA SYSTEMS

Ormen Pilot
H

ydro is currently conducting
pilot tests its Ormen Lange
field to examine the potential
for subsea compression.
“If we’re successful, it could save
this and future developments around
the world billions of kroner,” said
Hydro’s Subsea Compression Pilot
Project Manager Bernt Bjerkreim.
“Major FEED [Front End Engineering
Design] studies of the compression
system were conducted late 2005 and
contracts for the pilot were placed last
summer,” he said.
Ormen Lange is being developed as
a 120km subsea tie-back to shore.
The first phase of the development
will consist of two templates, each of
which will be connected to pipelines
transporting the gas to the shore terminal at Nyhamna. Initially, reservoir
pressure will be sufficient to take the
field production ashore, although by
2015, offshore compression will be
required to maintain the production
levels while also recovering the gas
and condensate volumes.
Hydro was faced with two possibilities for offshore compression: from
an offshore platform or subsea. If
successful, the latter option would
not only be potentially more cost
effective, but it would also result in
the development of a range of useful
technologies that could be transferred to other subsea developments
around the world.
“Subsea compression represents a
significant technology step for the
industry,” said Bernt Bjerkreim. “This
would be typically carried out from a
permanent station installed at a depth
of 860 m. Electricity would be supplied by long step-out arrangement
taking power and the control signals
from shore.”

Compression
In July 2006, Hydro selected the
major contractors to carry out the
two major development programmes
necessary for a subsea compression

system. One would focus on the
hardware that would be required to
be incorporated in subsea compression station, while the other would
concentrate on how to get power to it
over long distances.
Aker Kværner Subsea was selected
to engineer, procure and construct a
full-size subsea compression station
pilot, using technology supplied by
GE and Converteam. The contract
value of subsea compression station
pilot was put at around NOK 850 million. This contract also included an
option to supply the final equipment
for the permanent subsea compression station.
“The pilot represents one of four
compressor trains that will be required
for the permanent facility,” said
Bernt Bjerkreim. “The key to the pilot
design is that it had to be compact
and modularised. It is being worked
on at Aker Kvaerner’s Egersund yard
and will be ready for installation in
December 2009.”
The second pilot – the long step-out
power supply required to provide
electricity and control signals to the
permanent subsea compressor station – was won by Vetco Aibel under
an engineer, procure and construction
(EPC) contract. The contract value of
the power supply pilot
was NOK 97 million.
This also included
an option to supply
the permanent long
step-out power supply
system.

intake studies. Some NOK 150 million has been set aside to fund this
technology.

Subsea Processing

Work is underway to examine the feasibility of seabed compression on Ormen Lange

“It is only after that the technology
is demonstrated to be adequately
mature before we can fully begin the
main systems,” said Bernt Bjerkreim.
“Hydro has committed NOK 2.5 billion
[US 403 m] to develop the required
technology. We expect that the subsea option would result in a saving of
50% when compared with the cost of
a platform-based solution. A surface
gas compression platform built for
deepwater over the Ormen Lange
field would involve an estimated
25 000t facility, while the subsea
solution would involve around 3500t
of steel, providing a huge saving in
construction costs.
“The detailed planning will continue
for the next two years, before the
actual test phase at Nyhamna commences in 2009. By the end of 2011,
the pilot program should have qualified the technology.”
A final decision on either a subsea
compressor or a platform-based
subsea compression station is due to
be made by 2011, by which time the
subsea system should be proven. If
accepted, it could be installed by
2015.

Since the original
contracts, Hydro has
commissioned several studies to refine
technology and qualify
critical components in
compressor stations
and power intake,
as well as awarding
contracts to examine
critical components
and do key power
Ormen Lange Subsea Compression
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Virtual Scylla
On Sunday, 27 March 2004, the ex-Royal Navy Batch 3
Leander Class Frigate, HMS Scylla was sent 26 m to the
bottom of Whitsand Bay, southeast Cornwall, to become
Europe’s first artificial marine reef and a major attraction
for international diving communities. Specialists from
the National Marine Aquarium and the Marine Biological
Association, both based in Plymouth, now have access
to a rich scientific resource which, in time, will provide
valuable information relating to the colonisation and
behavioural patterns of a wide variety of marine flora
and fauna. Even with the support of marine biologists
and wreck enthusiasts, however, gaining access to the
reef can be costly and expeditions are dependent often
unpredictable southwest weather.
Furthermore, the scientific attraction of the Scylla – the
fact that artificial reefs can tell us much about coastline

by Prof Bob Stone,
Dept of Electronic, Electrical
and Computer Engineering,
University of Birmingham

water conditions, not to mention provide strong indicators
of the effects of global climate change – is currently limited
to a small handful of specialist dive- or ROV-capable
institutions. The ability to deliver the Scylla and her evolving
marine ecosystems to a much wider audience formed the
basis of the Virtual Scylla project.
This was the brainchild of Professor Bob Stone at
the University of Birmingham. Stone has a history of
involvement with the sea, courtesy of previous research
relating to the human factors aspects of manned and
remotely operated vehicle operations, part of the Bondi
Initiative of the early 1980s (and reported at an early and
influential SUT conference entitled Advanced Systems for
Underwater Vehicles, held in February 1982).
Together with colleague Eugene Ch’ng, a recently qualified
PhD student and interactive 3D computer developer,
Stone launched the Virtual Scylla project as part of a
Royal Academy of Engineering (RAE) Visiting Professors
in Integrated Systems Design scheme, hosted at the
University of Plymouth.
A scale model of the Scylla wreck was commissioned
at the outset of the project and used as the template
for the 3D computer model. The 3D modelling process
now actually forms one of the case studies presented to
students at Birmingham and on Plymouth’s Integrated
Systems Design course. This project, however, goes much
further than simply developing a 3D model of the wreck.

Computer-generated
images of HMS Scylla

The virtual reconstruction of the Scylla is now being used
as the basis for a new and challenging line of research,
bringing together the topics of artificial life and interactive
3D to support the development of scientific and educational
models of ecosystem development, applied initially to
artificial marine reefs. Artificial life (alife) is the scientific
study of the behaviour of biological organisms and systems
in order to simulate how they interact with and exploit
their natural environments in order to survive, reproduce,
colonise and evolve (or ‘emerge’). Alife simulations are
particularly useful for asking the question, ‘What will life
look like under radically different physical conditions?’ This
is just one of the questions of interest to be addressed by
the Virtual Scylla project.
The interactive 3D, or ‘i3D’, component of this project is
based on software technologies emerging from a relatively
new branch of computer graphics referred to as ‘serious
gaming’. Serious gaming focuses on the exploitation of
high-quality computer games software tools, such as those
underpinning the first person shooter (FPS) or role-playing
(RP) games.
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When it’s a question of Shallow Section Risks...

...Ask Fugro
Fugro's Global Marine GeoConsultancy can now provide your oil and gas development
project with the expertise you need to accurately quantify risk and optimise design.

Utilising the key disciplines of Geophysics, Geology and Geotechnical Engineering, any site can be critically
assessed and the implications for wells and facilities analysed and mitigated.
• Expertise in all types of geohazard
• Risk assessment focused on specific foundation installation and soil types
• World-class resources and expertise available to your development
• Global data acquisition matched by global data interpretation
• Optimised foundation design and layout
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Contact: Robert Hawkins - rhawkins@fugro.com
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www.fugro.com
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Ch’ng and colleagues from the NMA
and MBA have already undertaken
an initial diver and ROV survey of the
Scylla (August 2006), and images from
this and subsequent visits to the reef
site, compared with earlier dives
(1 year and 18 months after the vessel
was scuttled), are providing valuable
insights into colonisation patterns and
physical wreck decay.

A VideoRay mini ROV
alongside the hull of the
Scylla. Courtesy of
Dr Keith Hiscock, Marine
Biological Association,
Plymouth

These tools take the form of software
development kits (SDK), regularly
released by leading games developers
shortly after the publication of a new
product, together with a growing
number of content generation
packages becoming available – many
free of charge – from the web. These
tools enable avid games players to
develop their own virtual environments,
vehicles, characters, weapons
and so on, thereby prolonging the
longevity of the game they have
purchased. However, the availability
and affordability of these tools have
also very rapidly generated interest
from another group – the serious
applications community – including
those responsible for researching
and designing training and real-time
visualisation systems for defence,
surgery and education, to mention but
three examples.

dwelling construction resources.

Ch’ng’s original PhD research led to
the development of a unique alife-i3D
simulator, the focus of which was a
10 000-year-old river valley on the
seabed of the Southern North Sea
Basin, recently discovered as a result
of analysing data from a geophysical
survey undertaken in the late 1990s.

In brief, Stone and Ch’ng’s latest
research project seeks to develop a
fundamental understanding of how
alife concepts can be used to simulate
the evolution of British coastal marine
flora and fauna communities on and
around artificial reefs, and the Scylla
reef in particular. The main outcome
of the project will be the development
of long-term evaluation and prediction
tools, charting the condition of the reef
and its ecosystems as they may be
influenced by colonisation dynamics,
environmental changes, pollution,
physical decay and other factors.

In conjunction with geological,
geographical and archaeological
specialists at Birmingham, Ch’ng’s
work set out to develop a simulation
tool – the Seeder Engine – to help
these specialists postulate migratory
and settlement patterns of ancient
civilisations across the pre-flooded
North Sea Basin from continental
Europe to the British Isles, and how
these may have been influenced by
the existence of natural food and
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Building upon the biological results
from core sample analyses taken from
land masses close to the location of
the Mesolithic river, the Seeder Engine
demonstrated a unique capability
to simulate the lifecycles of known
types of vegetation along the course
of the riverbed. Of course, without the
benefit of time travel, verifying that this
software tool was producing reliable
and valid results was impossible!
However, it was felt that the
rules developed in support of the
Seeder Engine project research
could be extended to account for
dynamic (mobile) marine life forms
(including Crustaceans, Cetaceans,
Cephalopods, Echinoderms, etc.).
This is where both the real and virtual
Scylla wrecks come onto the scene.

Unlike the Mesolithic North Sea plains
of 10 000 years ago, the Scylla exists
here and now, providing a more
accessible site for fine-tuning and
validating predictive software. Stone,

The original 3D model has been
successfully imported into a
commercial computer games engine –
the CryEngine – and enhanced with
an interactive virtual VideoRay ROV
system, which can be controlled by
end users wishing to explore the
virtual reef using a Microsoft Xbox
gamepad controller. In addition, a
‘context’ geographical model of the
Cornish coastline between Rame Head
and Portwrinkle on the southwest
peninsula has been constructed, based
on digital terrain map data and aerial
photography. An animated 3D model of
a sea bass has also been produced to
conduct research in support of defining
the necessary virtual skeletal and
texturing complexity to achieve realistic
representations of swimming dynamics
in fish.
Additional simulation research has
resulted in early visualisations of
predatory and colonisation behaviours
of other marine life, such as mussels,
starfish and schools of small fish.
From an industrial context, the
research results are expected to
support future activities in fields as
diverse as marine environmental
monitoring and prediction, maintenance
planning for offshore energy assets –
marine turbines, wind farms, oil and
gas platforms.
The idea of using the 3D model of the
Scylla in a multimedia format has been
discussed, with the aim of helping
divers to familiarise themselves with
the general layout of the wreck and
hazardous compartments.
The research is also relevant to
maritime archaeology management
(such as English Heritage’s Historic
Environment Local Management, or
HELM initiative), coastal and marine
protection initiatives and the provision
of scientific support for future (and
responsible) at-sea disposal of large
merchant and military marine vessels
and other forms of artificial reefs.

Survey

DNT Offshore succesfully completed
the deepest ROV multibeam bathymetry
survey in the Mediterranean.

Multibeam Echo Sounder Finds Wreck
This previously unknown wreck was
discovered during a routine multibeam charting survey of the west
coast of British Columbia, Canada.

The data was collected by Knut Lyngberg of the Canadian Hydrographic
Service (CHS) on a Kongsberg EM
3002 multibeam sounder mounted
on board the Canadian Coast Guard
Launch Otter Bay. The wreck is in
85m of water.
The survey was funded by the CHS
and Natural Resources Canada and
the image created using CARIS 6.0
in 3D subset mode. As the wreck is
unknown, the Registrar of Wrecks
has been notified and steps are underway to confirm its identity. Water
column data was collected at the
time but has not yet been processed.

Unknown wreck detected by multibeam sounder

From the EM 3002 data, it is possible
to calculate the approximate size of
the vessel as 61m in length, 11.6m
width and 13.8m in height.

The new record operation was executed utilising a deepwater Cougar
equipped with a Reson 8101 multibeam
sonar head. The survey was performed
on 36 critical areas in Tyrrhenian Sea
with the scope of identifying the precise
laydown route of a new power cable
that will link Sardinia to Italian shore.
The total length of survey executed
was more than 150km at a water depth
ranging between 680 and 1630m.

Offshore Survey

In Brief

Fugro Survey (Singapore) has placed
a major order with Sonardyne for ten
Scout Pro USBL (Ultra-Short BaseLine) acoustic positioning systems.
Sound Metrics has released several new lens options for its DIDSON
product range. The new line of lenses
includes a DIDSON Ultra-High Resolution Large Lens Set and two types of
DIDSON Concentrator Lens.
Acergy Norway selected VisualSoft to
provide a bespoke Digital Video system
for 5 vessels. The first system is
mobilised on the Acergy Petrel for
commencement of the Statoil 2007
campaign.
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Survey
Argentine Bathymetry
Kongsberg Maritime has recently
completed the installation and
commissioning of the bathymetric
systems onboard the ARA Comodoro
Rivadavia, and the ARA Puerto
Deseado, two Argentine Navy owned
and operated hydrographic vessels.
The system installed on the ARA
Comodoro Rivadavia is intended
for shallow waters, and will be used
for research and chart production of
coastal waters and internal rivers. It
consists of a two head EM 3000 multibeam, operating at 300 Khz, with a
transducer hoisting system, an EA400
single beam operating at 38 and 200
Khz, and an EA400P on the same
frequencies. The system, which also
benefits from having a Kongsberg
Seatex MRU and DGPS positioning
unit, was first used on South America’s southern channel, the Beagle

channel, with great success.
The ARA Puerto Deseado is
equipped with two redundant
Kongsberg Maritime single beam
EA600s, each with two frequencies:
200 Khz for shallow waters and 12
Khz for depths down to 11 000 m.
The ship is now specified to fulfil
operational needs.
The installation of the bathymetric
equipment onboard ARA Puerto
Deseado was particularly challenging.
An initial installation period of
18 weeks was slashed to just 8 weeks
due to the vessel being required to
sail to the antarctic during a good
weather window. The vessel has a
very important bulb bow and a thruster
tube in front of the transducers
location, making installation more
complex than normal.

CSP Seismic
Applied Acoustic Engineering have launced
a new range of CSP Seismic Energy
Sources, the latest in a long line of products from the company. Developed with
their vast experience and taking advantage
of new improved technologies, the CSP-D
range is set to become the benchmark
‘workhorse’ seismic power supply.
Along with an increased energy output,
the innovative feature of the CSP-D is its
unique dual voltage output, giving the
product extra versatility. By adjusting the
output, switchable on the front panel, better penetration can be achieved from the
boomer plate sound source, a feature previously only obtainable to the same extent
with sparker assemblies.
The other notable feature of the CSP-D
(as with some other units from AAE) is the

and from multiple underwater targets,
from which range, bearing and depth
information can be determined.
Seafox is an expendable, remotely operated underwater vehicle containing an
explosive warhead used to neutralise
the target mine. The Seafox vehicle is
guided to the target from the parent ship,
using a combination of AAE’s Easytrak
and the vehicle’s own onboard sonar.

Easytrak on RN Vessels
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A contract for the supply of underwater tracking systems used by
the Royal Navy in mine clearance
operations has been awarded
to Applied Acoustic Engineering
(AAE) of Great Yarmouth.

Navy and its prime contractor Ultra
Electronics of Greenford, Middlesex,
to be integrated as part of the Seafox
mine disposal system, an advanced
system for the destruction of live sea
mines.

Following stringent trials and evaluation, a militarised version of AAE’s
Easytrak subsea acoustic tracking
system was selected by the Royal

Easytrak is an ultra-short baseline
(USBL) tracking system that uses a
multi-element, single transducer to
send and receive acoustic signals to
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The contract will see Easytrak systems
installed on board the Royal Navy’s
Hunt and Sandown class mine counter

Reference System
incorporation of a special
‘slow-start’ feature. This is a
means of gradually increasing power output to ease the
load on the sound source, so
helping to avoid any potential interference with marine
mammals.
The new CSP-D is available
with a charging rate of 1500
J/second in three variants
producing up to 700J, 1200J
or 2400J per shot respectively.
Applied Acoustic Engineering
manufactures a variety of
sub-bottom profiling systems
to accommodate the range of
challenges faced by hydrographic surveyors.

Sonardyne has launched a new marine
Attitude Heading and Reference System
(AHRS) called Lodestar. Lodestar was
developed to overcome the problems
associated with conventional sensor platforms and is said to set a new
standard of inertial sensor technology for
a wide range of motion compensation,
vessel and subsea vehicle navigation
applications.
The new Lodestar AHRS is a natural extension of the Sonardyne product range
and has been developed for seamless
integration with the company’s widely
used LBL (Long BaseLine) and USBL
(Ultra-Short BaseLine) acoustic positioning systems.
Available in surface of subsea configurations rated up to 7000m, Lodestar is
a solid state AHRS incorporating six
sensing elements, three ring laser gyros

measures vessels (MCMV).
Though well known as a supplier to
the worldwide offshore industry, this
contract marks AAE’s first major success within the UK defence sector and
coincides with contracts awarded by
naval forces from Europe and further
afield.
Applied Acoustics’ Sales Manager
Gavin Willoughby commented, “Although Easytrak has been developed
with the offshore industry in mind, we
are finding more and more applications
within military organisations and other
market sectors including police forces,
marine environmental institutes and
port authorities.”
As a commercial, off-the-shelf product,
two standard versions of the system
are available: the Portable, a complete system that includes a display
screen and keyboard in a splash proof
enclosure, and the Lite, which carries
out the same functions but utilises the
users own PC laptop.

Offshore Survey

.....
(RLG) and three linear accelerometers. The
unit has been designed to include features
that have been identified as offering valuable benefits to users. These include: 4GB
of internal memory, internal power from a
back-up battery, an Ethernet interface to
provide fast update rates and multiple output strings that makes it suitable for a wide
range of applications.
The Ethernet interface will provide fast
update rates and higher levels of accuracy
when used in survey applications.
The gyrocompass algorithm calculation produces readings in real time for heading, roll
and pitch of the unit / vessel. Because of
the high precision of the sensing elements
used in the unit, these values can produce
a highly accurate solution for each rotation
in the x, y and z-axis. Lodestar also provides a robust heave measurement solution
by applying a heave algorithm to the vertical
motion of the unit.

Tritech Success
The major contract for the
sonar system used within the
Seafox mine disposal system,
has been won by Tritech
International. The contract
with Ultra Electronics is for
several hundred sonar and
location systems.
The Seafox, which prosecute all
seabed, mid-water and surface
mines, will be launched from
the mine sweeper and guided to
the mine by use of its onboard
sonar and video camera.

commencing this spring.
Managing Director Richard Marsh
commented, “This is tremendous
news for Tritech. It is a three year
delivery programme combined with
a ten year support package. Mines
are very cost effective and readily
available weapons, in these days of
terrorism people should be aware
that a £10 000 mine can take out
a billion dollar aircraft carrier or
passenger liner.”

Initially Seafox will be installed
on the Royal
Navy’s minesweepers with
deliveries
The Seafox
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A new deep sea glider has been designed to work at 6000 m

Glider

A

new autonomous underwater
glider vehicle has been
developed at the University
of Washington’s School of Oceanography. This can work at depths of
6000 m, giving access to 90% of the
world’s oceans.
Called Deepglider, the 1.8m long,
63 kg vehicle with its 25kg payload
can stay out to sea for up to a year,
allowing its battery-powered sensors to measure oceanic conditions
including salinity and temperature.
It is a variant of the University of
Washington’s Seaglider, but offers
an increased depth capability, while
retaining the same size and shape.
“While a lot of ocean research is
carried out by floating instruments
drifting with surface currents,
gliders allow scientists to take
measurements over an extended
period at unprecedented depths,”

said Charles Eriksen, Professor
of physical oceanography at the
University of Washington in Seattle.
“The initial goal with gliders was to
provide a less expensive alternative
to traditional ship based collection
of routine physical and biological
oceanographic data.”
The gliders are propelled by changes
in buoyancy, while their flight attitude
is controlled by changes in the
glider’s centre of gravity in relation
to its fixed centre of buoyancy. A
battery-powered hydraulic pump
generates minute changes in the
glider’s displaced volume, which
causes it to dive down or rise to
the surface. Wings give the glider
lift, allowing it to glide forward
while ascending or descending in
a sawtooth pattern.These gliders
are optimised for low drag and to
consume as little power as possible.
Over an entire dive cycle, they
consume around 0.5 W of power
while moving at a rate of
0.5 kt.

At intervals of 12–24 hours, the
Deepglider rises to the surface and
transmits the data via the Iridium satellite network to onshore scientists.
“Deepglider will open up
new research possibilities for
oceanographers studying global
climate change,” said Prof Eriksen.
“In addition to climate change
research, Deepglider may help
improve seismic monitoring. Devices
already fixed to the seafloor could
communicate with the glider. In an
emergency, the glider could rise
to the surface and transmit data
onshore.”
The original Seaglider, on which
Deepglider is based, holds both the
range (4000 km) and endurance
record (over 7 months) for any AUV.
Rated for 1000 m, it features a
specially designed iso-pycnal (constant
density) pressure hull. It consists of a
ring stiffened aluminium pressure hull
wholly contained with a free flooded
fiberglass fairing. While Deepglider is
designed to work at depths of 6000 m,
current hulls have only been tested to
400 m.
“In order to achieve a six fold increase
in design operating depth,
we used a carbon fibre
composite pressure hull to
achieve high compressive
strength and low weight,” said principal research engineer, Jim Osse.
Above and Top: Deepglider
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“To achieve a favourable pressure gradient and maintain laminar flow over the
forebody with low skin friction, the maximum body diameter [30 cm] is located
70% of the total body length. This gives it
its characteristic shape. Aluminium endcaps of 7075-T6 were also designed.”
In order to fabricate the unique geometry,
of the final hull, the team used automated
fibre placement (AFP), an advanced
manufacturing technology commonly
used in aerospace industry. This
allowed a wall thickness reduction as
the hull diameter reduced towards the
nose. The engineers also carried out a
compressibility measurement of the entire
glider.
The leap from a simple cylinder to
a tapering one with a reducing wall
thickness, however, led to significant
manufacturing difficulties, primarily
wrinkling of the fibres.
Composites have been historically used in
hydrostatically loaded structures because
of their exceptional tensile strength and
near 100% compressive loading. Intermediate modulus, carbon fibre thermoset
composites were used, however, thermoplastic composite pressure hulls are
currently being acquired and their performance should be available in mid 2007.
“For an instrument whose mission is
to profile vertically through the water
column, having an identical compressibility to seawater is advantageous from an
energy standpoint,” said Jim Osse.
“The maiden voyage in November 2006
revealed unexpected warming of water
near the ocean floor, and scientists are
interested in studying whether the temperatures are related to global warming.
The 4000 m glider was deployed for 40
days, diving repeatedly to the maximum
water depth (determined by an onboard
altimeter) of 2700 m. Endurance of these
gliders are in excess of 200 days.

Lateral Thinking
Biomimetic research at the University
of Illinois at Urbana-Champaign could
have an exciting repercussions in the
design of future offshore vehicles.
Research teams led by Prof Chang Liu
are working on the development of an
artificial lateral line to enhance human
ability to detect, navigate and survive
in the underwater environment.

“The artificial lateral line is composed of
an integrated linear array of micro fabricated flow sensors. The size and spacing of the individual sensors matches
those of their biological counterpart. By
detecting changes in water pressure and
movement, the device can supplement
sonar and vision systems in submarines
and underwater robots,” he said.

“Although biology remains far superior to human engineering, having a
manmade parallel of the biological
system allows us to learn much about
both basic science and engineering,”
said Liu. “With the advent of microand nanotechnology, it now becomes
possible to build engineering equivalent of biological sensors, mimicking
functions and/or structures in order to
enhance the performance of engineering sensors and reduce their costs,”
he said.

The individual minute 3D structures
were initially cast on sacrificial layers
using photolithography and planar
deposition. Magnetic material was then
electroplated onto each of the parts,
which were freed from the substrate by
an etchant. An applied magnetic field
then induced torque, causing the pieces
to rotate out of the plane on tiny hinges
and lock into place.

A lateral line consists of a row of
specialised sensory organs along the
sides of a fish’s bodies. These provide
guidance for synchronised swimming,
as well as predator and obstacle
avoidance. They are also used in prey
detection and tracking.
The artificial lateral line, masterminded
by Prof Liu, attempts to provide the
same functions in underwater vehicles. A submarine or underwater robot
equipped with an artificial lateral line
could similarly detect and track moving
underwater targets, while also avoiding collisions with stationary or moving
objects.

Offshore Survey

Hull Testing

According to Prof Liu, each sensor
is integrated with metal-oxide superconductor circuitry for on-chip signal
processing, noise reduction and data
acquisition. So far, the largest array the
researchers have built consists of 16
flow sensors (400μm wide and 600μm
high) with 1mm spacing.
Tests have shown that the researchers’
artificial lateral line was able to locate
a nearby underwater vibrating source,
and even detect the hydrodynamic
wake (such as the wake formed behind
a propeller-driven submarine) for longdistance tracking. According to Prof Liu,
the next stage of engineering advances
should see underwater vehicles being
able to autonomously image hydrodynamic events from their surroundings.
Artificial Lateral
Line

“On every dive we got within 10 m of the
bottom and we were able to see some interesting bottom temperature and salinity
variations that we didn’t know about, that
I certainly didn’t expect.”
During its maiden voyage, the glider
remained at sea for 39 days and made
150 dives, the deepest of which was to
8901 ft, just 33 ft short of the seafloor.
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The Isis ROV has commenced its inaugural dive under the Antarctic ocean

SUBSEA RESEARCH

Isis under the

ice

E

arlier this year, the Isis ROV recorded
a 3500m dive – the deepest ever made
by such a vehicle in the Antarctic – as
part of a project to examine the deep ocean
seabed at Marguerite Bay, western Antarctic
peninsula. The two-week project, carried out
from the James Clark Ross, mapped the seafloor and collected specimens from the ocean
bottom.
Funded by the UK government through
the Natural Environment Research Council (NERC), and operated by the National
Oceanography Centre, Southampton, the Isis
has been developed to carry out scientific
research. It weighs around 3 t and has a maximum depth capability of 6500 m. It is powered
by six 3.7kW thrusters.
It connected to the mother ship by means of
a 10 000m umbilical. The Isis is fitted with a
number of cameras including a TV broadcast
quality camera with a 14x zoom. There is
also a 3.34 megapixel CCD still camera and
a lowlight CCD monochrome unit. A swath
bathymetry system allows the Isis to map the
seafloor at high resolution, while a separate
scanning sonar system detects obstructions.
The two Kraft Predator manipulators on the
front of the ROV can be used to collect sediment samples using small core tubes or to
collect biological specimens which can then be
brought to the surface in baskets.
Last year, a Sonardyne acoustic navigation
system was installed which, together with a
Doppler velocity log and a fibre-optic gyro attitude package, provides precision navigation.
Shipboard tools included a gravity core system
consisting of a 3m core tube, on top of which
is a heavy streamlined weight. It is attached to
the ship via a winch cable and positioned over
the side using a ‘core bomb bucket’.
Once in position, a release on the bomb
bucket is fired and the corer is allowed to freefall to the seabed. On impact, the heavy weight
drives the core tube into the seabed to recover
a sample. These give a vertical profile through
the sediment.
Another sampler is the box corer. It is larger
but does not penetrate the seabed as deeply.
Picture courtesy of G Griffiths, NOCS
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Sea trials in 2006 prepared the ROV for four cruises
in 2007. The next use will be for the HERMES programme. This is an international, multidisciplinary research programme investigating Europe’s deep marine
ecosystems and their environment.
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The samples it collects are of known area and volume
and are extremely useful to biologists as they allow
them to quantify the abundance of the different species
of animals which live both on and in the sediment.

The Antarctic seas represent one of the planet’s most biologically diverse cosystems, with
animals notable by their absence (higher crustaceans) as well as their presence (sea spiders
and sponges). Average growth rates are slow
due to the extreme low water temperatures, and
the physical impact on these seabed communities are therefore long-lived.
This survey looked at the benthos of the deep
Southern Ocean in greater detail than ever before
and, in particular, the presence of the seafloor
predatorial King Crab. This arthropod is not thought
to have travelled this far south in 15 million years
because the water is too cold. Their presence,
therefore, could provide evidence of climate change.
It was also hoped to discover ‘cold seep communities’ to provide clues to how organisms survive
chemosynthetic extreme environments. The
ROV’s sonar charted evidence of the ice-driven
geomorpohology of Antarctica’s coast. Iceberg
scour was common in the top 600 m, where icebergs calved from the main ice sheets, striking
the bottom of the seabed.
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4HE INNOVATIVE COMPACT
DESIGN OF THE %ASYTRAK
FROM !PPLIED !COUSTIC
%NGINEERING INCORPORATES
AN IMPRESSIVE AMOUNT OF
FEATURES PROVIDING STABLE
AND ACCURATE TRACKING FOR
A VARIETY OF SUBSEA TASKS
!N %ASYTRAK ,ITE VERSION
IS ALSO AVAILABLE FOR
CONNECTION VIA 53" CABLE
TO A LAPTOP OR DESKTOP 0#

Across the seabed, debris is prevalent, derived
from melting icebergs releasing entrapped rocks
as the Antarctic ice sheet receded 10 000 to 15
000 years ago. Other features included submarine channels several kilometres wide, with turbidite slumps that slipped down into them. This
was evidence that glaciation has been happening on Antarctica for much of its geologic history.
The cruise had two main objectives.
The first was to investigate the Marguerite Bay
seabed geology, particularly the geological
features, while the second was to investigate the
biology of the Marguerite Bay region of the Antarctic Continent, an area which has been poorly
studied in the past, and to investigate patchiness
in the deep sea and the effects of glaciation on
the seabed communities.
The lead scientists were Prof Julian Dowdeswell,
director of Cambridge University’s Scott Polar
Research Institute, Dr Rob Larter of the British
Antarctic Survey and Prof Paul Tyler of the National Oceanography Centre in Southampton.

4O MAKE LIFE EVEN EASIER ALL POSITIONING BEACONS FROM !!% UNIVERSALLY
RECOGNISED FOR THEIR QUALITY AND RELIABILITY HAVE BEEN DESIGNED TO BE
IMMEDIATELY COMPATIBLE WITH ALMOST ALL TRACKING SYSTEMS OPERATING WORLDWIDE
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AUVs have revolutionised seabed surveys, according to Fugro’s Chris Mott

O F F S H O R E S U RV E Y

AUV Survey
In the same way that surface
processes cause changes in the
geographic landscape, the submarine
environment is also dynamically
changing, which can impact on the
subsea geography.
Millions of tonnes of sediment
washed down from rivers such as
the Mississippi, for example, settle
at the top of the continental slope.
Eventually, under their own weight,
the sediments may avalanche down
the continental slopes in the form of
turbidity currents.

whether the processes are active or
not. It would be extremely expensive
in terms of cost and time to route
a pipeline avoiding a potentially
hazardous feature if it can be
determined that it has not been active
for thousands of years.”

Planning Ahead

Spot the Diﬀerence

Historically, surveys have been
conducted using surface-towed or
hull-mounted sensors. Recently oil
and gas exploration efforts have
gone into ever deeper water, with
production from water depths of
over 2000 m considered routine. In
these water depths, traditional data
acquisition methods are inadequate.
Due to inherent limitations of the
technique and uncertainty of the
sensor’s position, it was impossible
to determine the location of any
discovered anomaly with any form of
accuracy.

On a greater scale, enormous
subsea landslides can move millions
of tonnes of material forming the
continental slope out onto the abyssal
plains, resulting in landforms such as
the Storegga slide that challenged
the Ormen Lange development.
Elsewhere, sudden seismic
movements can result in escarpments
and disastrous tsunamis. Mud
volcanoes may emit sediment and
cause unpredictable changes in
seabed topography. Fluidised sands
can form invisible rivers below the
seabed, such as the system that
caused a drilling template to be lost in
the Gulf of Mexico.

The signal’s transmission energy
was dissipated by the water column,
leaving a signal so diffuse, that it gave
very poor resolution. The signal was
also attenuated by extraneous sounds
from the movement of the tow-cable,
the ship’s propellers and other noise.

The understanding of subsea geology
and its processes is therefore of
immense importance to the offshore
industry. An operator needs to ensure
that production tubing is supported by
competent soils and that a pipeline
routed across a desired area will be
properly supported without undue free
spanning.
“The problem doesn’t end there,”
said Fugro Survey Ltd’s Chris Mott.
“It is not only necessary to recognise
the geological structures and the
processes that are creating them,
but it is equally important to know
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The ability to survey seabed
geomorphology has allowed
operators to plan the location of their
development architecture with some
confidence.

Above: Outcrop in 1200m water as imaged from a multibeam echo sounder
from a survey vessel
Below: The same outcrop as imaged by a
multibeam echo sounder deployed from
an AUV

The alternative of placing an ROV
close to the seabed to capture the
information more accurately had
the drawback of being very slow in
getting an adequate data set, and
thus prohibitively expensive for
large surveys. It was only in recent
years, when autonomous underwater
vehicles (AUV) began to become
reliable and commercially available,
that the offshore survey industry
recognised the advantages of using
these systems in deepwater surveys.
“We committed to this technology at an
early stage,” said Chris Mott. “Our first
AUV, the Echo Surveyor, started to
supply data with unsurpassed quality

“High-resolution data is tightly
coupled to its position by means of
the AUV’s sophisticated integrated
navigation systems. This gives the
surveyor so much information. It is
revolutionising what can be done in
terms of engineering by quantifying
the risk of a potential hazard. If for
example, a fault is judged to be
benign, it can be disregarded or the
contingency minimised. However, if
the engineers do see a threat, they
can avoid it or engineer for it.”

Modelling
High-resolution information from
these sources is fed into a seabed
model which is helping to give an
understanding of the history of these
geohazards and allows operators
to answer questions such as: ‘Is
it a fossilised surface or currently
active? What lies up-slope? Is
sediment building up that might
present a future hazard? Are the
faults active?
The geologists and geophysicists
are able to understand the site and
interpret vertical sub-bottom profiles
to decimeter resolution. This allows
an estimate of the significance of a
geohazard very quickly. By using

the AUV as a platform from which
to deploy the survey sensors, we
get an accurate understanding of
where the AUV was when it took
its readings. It is therefore possible
to incorporate other types of data,
such as well bore samples, shallow
seismic information, etc, into a
Geographical Information System
(GIS) to build up an accurate and
integrated picture of the area.
If sub bottom profiler and side-scan
data are integrated with a digital
terrain model, you can look at, all
at the same time and on the same
screen – the depth, morphology,
texture, sub seabed geology and
everything else.
The interpreter is not looking at one
data set in isolation, but can do an
integrated interpretation. By not
doing this sequentially – in series –
but in parallel, it saves considerable
amounts of time and enables the
site to be better understood from a
holistic point of view.

AUV Sensors
The AUV carries three types of survey
sensor. The multibeam echosounder
sends out sound pulses from its
transducers in a fan-shape oriented
perpendicular to the direction of
travel. The echoes are processed
to provide water depths beneath
it and to either side of its travel. It
provides an understanding of the
seabed topography, detecting often
severe physical structures, such as
escarpments and canyons, in order to
build a digital terrain model (DTM).

Seabed Survey

and accuracy. This is a HUGIN 3000
vehicle delivered from Kongsberg.
Recently, we added the Echo
Surveyor II to double our capacity.
We pre-program the vehicle to fly
close to the proposed pipeline route
or carry out a grid survey in water
depths of up to 3000 m.

Side-scan sonar sends acoustic
signals out to each side of the AUV and
discriminates differing seabed types
from the energy it receives. This gives
the analyst an understanding of the type
of material (eg, mud, sand, boulders,
etc.) that comprises the substrate.

Fugro’s specialists have developed
sophisticated models to interpret the
information.

Lastly, chirp signals sent down to the
AUV from the sub bottom profiler
give an indication of the soil layers
and sedimentalogical structure of the
subsurface. In some cases, it is possible
to recognise layers up to 60 m below the
seabed surface.

“By having a fuller understanding, it
might be possible to see a deposit
of sediments and know, from model
where it came from. By stratigraphic
techniques, it is possible to get an
understanding of the chronology in
which events occurred and whether
an earth movement happened
recently or thousands of years ago.”

The sediments at these sorts of depths
are good candidates for this type
of technique. They conduct energy
very well and reflect it back from
the interfaces. “What is more, away
from the sea surface, environmental
degradations of the acoustic signal, by
boats, thrusters, waves, etc., is absent,”
said Chris Mott.

Global Subsurface Consultancy
“As a company that specialises in the interpretation of geophysical, geological and geotechnical data, we have global
experts on all types of hazards such as gas hydrates, mud
volcanoes and large slides,” said Chris Mott.

irrespective of where they are. We are not only using
advances in survey technology, but advances in communications technology to deliver this global expertise,”
he said.

“There are groups of specialists concentrating on disciplines
ranging from the interaction of oilfield furniture foundations
(suction piles, wellheads, manifolds, etc.) with specific soil
conditions to pipe span analysis and seismology.”

It is intended that four main centres, in the Netherlands,
UK, USA and Singapore, will form the hub of this initiative, essentially providing a 24-hour service. Regional
sites can call upon this service as necessary and,
conversely, the network can call upon regional expertise
as required.

Calling upon its well established, world-class resources and
experience, Fugro is launching a global consultancy which
is designed to combine the capability of individual expert
groups located in offices across the world into one coherent unit. This will be enabled by the electronic sharing of
computer models using the web, videoconferences, desktop
sharing, email and high-rate data transfer methods, as well
as actual visits and working groups.
“We can therefore provide this expert information to clients

Fugro already operates its data gathering business
on a global scale. “Recently, we have operated AUVs
in the west of Shetlands, Egypt, Indonesia, Brazil,
Nigeria, Egypt (again), India, Philippines, Brunei and
Congo. What we are essentially doing is providing a
world-class data interpretation facility to support the
worldwide survey capabilities that we already offer,”
said Chris Mott.
UT2 April 2007
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Underwater Tourism

The subsea industry has seen the development of a new generation of mini and micro ROVs
which have carried out a range of applications excluded to larger vehicles

U N D E RWAT E R TO U R I S M
Two novel underwater boat designs – the C-Quester 1
and 2 (CQ1 and CQ2) – are expected to make a big impact
in the underwater diving sector. These are capable of
containing one and two people respectively. The inhabitants will stay dry, and the pressure in the cabin will always
remain at 1 atmosphere. The inhabitants are therefore
guarded against the discomforts and dangers experienced
during scuba diving.
It is possible to rise straight to the surface from a depth
of 50m without decompression problems, making it
safer than ‘ambient pressure’ vessels, in which the
environmental pressure in the cabin changes depending
on the depth.
“An advantage of this concept is that the submarine can
be launched or moored practically anywhere, regardless of
the depth,” said a spokesman. “It is possible to stay under
water as long as the power and life support reserves allow.”
A feature of the underwater boat concept is the ‘double
hull’ configuration. The inside skin, composed of Vinyl Ester
reinforced with fibreglass, measures 16mm in thickness
and is tested up to a depth of 250m. This serves as the
passenger cabin.

The outside hull
exostructure of consists of 6 mm of Polyester, also reinforced
with fibreglass.
The submarine is propelled by three electrical motors.
The 24V/56A stern motor has a maximum thrust of 80lbs
and provides the main propulsion with the other two
12V/42A engines, each with a 40lbs thrust, controls the
depth during the dive.
Because of the different motor voltages, the submarine
has two separate battery systems totalling 360 A/h.
Altogether, there are eight separate 6V Gel Cell batteries
that can be fully recharged in 12 hours.
Of paramount importance is the oxygen supply and
carbon dioxide removal. Oxygen is supplied from a high

Yellow
Submarine
Dimensions
Length
Beam
Total height
Depth at launch
Weight
Speed above water
Speed submerged
Endurance
Capacity
Payload
Maximum depth
Range
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278 cm
184 cm
190 cm
72 cm
1040 kg
3 kts
3 kts
22.5 hrs
1 person
100 kg
50 m
3-6 nautical

pressure bottle
that needs to be
refilled after 40 hours
of dive time. The CO2 removal
system uses Calcium Hydroxide
canisters, each lasting for 9 hours.
Four canisters are present in the
passenger compartment; giving a
total capacity of 36 hours. Air-conditioning ensures that the humidity
in the pressure cabin stays within
comfortable limits.
The atmosphere in the passenger
cabin is monitored and controlled continuously by the onboard
computer.
The submarine is weightless during the dive, so surfacing can be
done by using the dive planes motors or blowing compressed air in
the soft ballast tanks. To dive, the
pneumatically controlled floodgate
at the stern of the boat is opened.
This is removed after the dive
by three 24V/7A electrical bilge
pumps with a 360 lit/min capacity.
If the maximum depth is exceeded,
the automatic safety systems blow
compressed air in these ballast
tanks. It is also possible to drop off a
part of the 50k lead ballast.

While recreational is
popular worldwide,
another way of bringing the live images
of historical wrecks
and sea life to
customers in high
resolution is to use
ROVs. According to two
subsea tourism operators, Orkney-based Roving
Eye Enterprises and Caribbean
Undersea Adventures based in the
British Virgin Islands, the vehicle of
choice is Seaeye’s Falcon ROV.
They chose the Falcon for its ability
to hold steady whilst transmitting
sharp images bathed in powerful
lights. They also picked the vehicle
for its precision manoeuvrability
around the wrecks and its lightweight handling in launch and
recovery.
Roving Eye began to use an Hyball
ROV 10 years ago, to give tourists
their first chance to explore the
seven remaining scuttled wrecks of
the First World War German fleet in
Scapa Flow in safety and comfort.
Since then, over 10,000 people
have seen sights that only scuba
divers from around the world have
been able to explore. The ongoing
success of this venture has encouraged Roving Eye’s Keith and Kathy
Bichan to upgrade their Hyball to
the more technologically advanced
Seaeye Falcon. According to
them, this gives their customers
a much better viewing experience
because the Falcon holds steady
as a rock in the tides and sends
back much better images with

higher definition and truer colours.
The newly launched tour business
Caribbean Undersea Adventures
(CUA), is the only commercial
tourism ROV operation in the
Caribbean. Based in the British
Virgin Islands, the customers can
view of the many historic wrecks in
the area that date from the 1700s,
along with the abundance of undersea life.

Underwater Tourism

ROV Tourism

Operators Andy Cowan and Chris
Charlton use 50 inch plasma colour monitor to show the views,with
fish cards for identification. This is
of particular advantage to educational groups who are an important
target market for CUA which offers
a ‘Living Undersea Classroom’.
Both Roving Eye Enterprises and
Caribbean Undersea Adventures
have also found added value in
their Falcons by winning commercial ROV contract work.
Roving Eye’s first job was a
baseline cable survey for a tidal
generator and a contract to survey
27 km of pipeline and Keith Bichan
believes that with so many tooling
options available to him, a much
wider range of contract work has
now opened up.
Meanwhile CUA won a contract
with Bristol University for an expedition to search for the remains of the
HMS Nymph which sank in 1783.
They are also looking for contracts
with the marine police, the customs
authorities and marine surveyors,
along with the Virgin Islands Search
and Rescue organisation.

There is a large number of safety
and redundant systems in the
design. These include emergency
back-up batteries for vital systems,
water detectors in all pressure
compartments. Manual operation
of the oxygen supply and CO2 removal is possible and the jettisonable drop weight has a non-electrical operation.
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Training and Recruitment

The subsea industry is currently facing a skills shortage in a number of key areas. Every issue, UT2 will
run a section on Training and Recruitment to highlight the issue and provide information to help potential
subsea engineers train and find jobs

TRAINING AND RECRUITMENT

Skill Shortages
The significant growth in the offshore
sector has brought with it its own set
of problems in the form of a skills
shortage facing the marine construction and offshore engineering sector.
Companies are currently experiencing challenges in recruiting sufficient
trained and skilled personnel for their
projects all over the world. This in
turn puts pressures on companies to
deliver the services they have been
contracted to carry out.
In excess of 42,000 employees
provide £2 billion worth of services
and products and with over 750 UK
companies in the subsea sector, the
country leads the world in experience,
innovation and technology.
“The subsea sector urgently needs
1,000 new engineers, with those
numbers rising to 3,000 in the next
five years to cope with the international demand for subsea services and
products,” said David Pridden, Chief
Executive of Subsea UK.
Many bodies, such as the SUT, Subsea
UK and the International Marine
Contractors Association (IMCA), have
made efforts to highlight the seriousness of the projected numbers of
trained personnel required by the
expanding marine contracting industry
over the next few years.
According to a variety of sources, the
industry will commission at least 50
new offshore construction vessels

in the next 2–3 years for lifting,
pipelay, diving, survey and ROV
operations. About 10 of these will
be dive support vessels (DSVs)
• Around a hundred new ROVs
will be built, most of them work
class
• About 10 new portable or
modular saturation diving systems will come onto the market.
The increases in saturation diving
will require some 800 additional
personnel in saturation diving
and related positions
• They will require around 1000
additional survey and inspection
discipline personnel
• The ROV spreads will require
some 1200 additional personnel
to operate them.
These numbers do not include the
large numbers of additional air diving personnel and the many other
ancillary crew, or onshore and engineering support personnel required
to operate the vessels.
According to IMCA’s Hugh Williams,
“These figures, just looking ahead
a couple of years, pose a serious
challenge to an industry already
finding it difficult to recruit, train
and retain skilled personnel, for example the worldwide diving schools
can perhaps train about 100 new
saturation divers a year.”

To advertise in the recruitment section, call

+44 (0) 1480 370007
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SUT Viewpoint
Bob Allwood, chairman of the
SUT’s Education and Training
Committee said “we urgently
need to raise the profile of the
offshore oil and gas industry
throughout the employment
market.
“In the short term, we must focus
on cross training personnel from
other industries who may already
possess many of the basic skills
required.
“For the longer term survival of
our industry, it is important to get
the message across to young
people by establishing relationships with schools, colleges and
universities to promote science,
technology and engineering as interesting courses that will lead to
challenging and lucrative careers”

The IMCA Code
The International Marine Contractors Association (IMCA) has brought together a
code of practice for the safe and efficient
operation of remotely operated vehicles
(ROVs).
These guidlines are aimed at aiding safe
and efficient operations on a world-wide
basis. It is concerned with all aspects of
equipment, operations and personnel
related to remotely controlled systems used
in support of marine activities.
As part of this, the IMCA’s Remote Systems
and ROV division has produced guidance
on both introductory and specialist technical

GMS has a fully established workshop featuring a range of various
types of ROV.
There are two work class ROVs
– a Trojan work class ROV and a
Perry ST200 trenching ROV, both
of which are suitable for being
used as test and maintenance
benches for all system components
to include camera and light testing
and removal, manipulator operations, thrusters maintenance and
operation, value chest testing etc

Global Marine on Course
Global Marine Systems (GMS) operates more than 20 submersible units. In
order to instruct its personnel to operate
ocean-going subsea equipment, it set
up a subsea training resource. With the
increasing demand for training, it has
now extended these facilities to external
applicants in the cable laying and oil and
gas industries.
‘The entry-level courses are designed
around IMCA guidelines for person-

training courses for ROV personnel and it
is these that form the basis of courses set
up by various training groups.
“The ROV industry is one of the most
dynamic in the world,” said chief executive Huw Willaims. “ROVs find new
applications while new equipment is
constantly entering the market. As the
offshore industry increasingly moves
towards more and more diverless
intervention, their role in construction
and maintenance will become more
important, along with their more traditional use for underwater inspection and
observation.

nel coming into the industry,’ said
Training Manager Peter Jorgensen.
It gives them the chance to become
familiar and interact with major system suppliers.
The course lasts three weeks.
The first week induction course is
classroom-based and qualifies the
participants to Pilot/Technician II
standard. The second week, based
in the workshop, aims at PilotTech

It does not offer any sort of approval for ROV-related training or
certification. However, IMCA Remote
Systems and ROV division training
establishment members have access
to the full range of IMCA documentation, can participate in its development process and have various
opportunities of meeting with other
IMCA members to share knowledge
and best practice.”
In January 2000, IMCA published
its updated document ‘Entry level
requirements and basic introductory
course for remotely operated vehicle

Training and Recruitment

I competency which gives the
trainees all the skills required to
work on an ROV. The third week
concentrates on operating the vehicles and gives the users experience flying two ROVs around the
local harbour.’

There are also two smaller observation ROVs, a Seaeye Falcon
and Open Frame Sprint which are
used extensively in the third week
as part of the pilot training. In the
workshop, there is a cable splice
area, an electrical and mechanical
termination area, fibre optic areas,
camera and beacon test sections,
and places to test bench mounted
sonar’s, solenoid valves and hydraulic systems and components.
When available one of GMS’s two
locally based vessels are used to
facilitate some of the workshop
based training, but in a real world
environment. The facility also
incorporates a computer –based
simulator for training and scenario
modelling

(ROV) personnel’(IMCA R 002 Rev
1). Applicable world-wide, this guidance aims to set out the basic entry
level requirements for the ROV
industry for personnel who have no
prior relevant offshore experience
and have not completed a basic
introductory course for the industry.
IMCA has also published outline
syllabi for a variety of ROV-related
training courses, including high
voltage electricity; lifting operations;
rigging and slinging; hydraulic systems; health and safety and manual
handling (IMCA R 010).
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New Deepwater
Operations and
Support Facility

Perry Slingsby
Systems
has strengthened its commitment to
ROV training with the establishment
of a $2million state-of-the-art training
and support facility in Houston.
The Perry Slingsby Systems (PSS)
Houston Centre provides unrivalled
support services to help the oil and
gas industry meet the challenges and
requirements of demanding offshore
projects.
The 20 000 ft2 complex includes a
deepwater education centre offering
full ROV simulation and training for
both novice and experienced pilots,
technicians and engineers. The
simulators use the same hardware
as used in the field so beginners can
become accustomed to the control
placement, vehicle reactions and
control system diagnostics without
the necessity of going offshore.
Experienced pilots can also rehearse
critical missions, increasing efficiency, proficiency and confidence.
The centre will provide a range
of deep water operation support
services with on the spot engineer-
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The tuition takes advantage of the latest simulation and audio-visual facilities
ing, subsea intervention services and
technical support for projects of all
sizes and complexity. PSS’s engineering and technical staff will focus
on services for onshore and offshore
applications, including project specific requests.
PSS Houston will also offer the sale
or rental of standard tooling, as well
as the capabilities to engineer and
fabricate project specific or custom
tooling, such as intervention skids,
components, subsea packages and
assemblies.
‘As we move forward, we never lose
sight of the fact that our success is
fully dependent on the success of
our customers,’ said Bruce Lokay,
chief operating officer of PSSI. ‘We
are dedicated to meeting the challenges and requirements of demanding offshore environments and look

forward to expanding the high quality
products and services we offer to
customers in the Gulf region to help
them do the same.
PSS recently became part of the
Aberdeen based company, Triton
Group Holdings. Triton aims to create a group of companies, focused
on providing state of the art technology and services which help the oil
and gas industry optimise exploration
and production.
Martin Anderson, chief executive
officer of Triton Group Holdings, said:
‘PSS has grown considerably in the
last three years and is in an extremely strong position to exploit the
global opportunities. The establishment of this new facility is clearly an
important development for PSS and
is a key step in our long-term growth
strategy.

Wilfred Cox, Engineer

The last great uncharted territories on earth aren’t
on earth at all – they’re thousands of metres under
the sea. Some people call these places hostile.
Here at Subsea 7, we call them home, as we’re one
of the leading global subsea engineering and
construction companies in the oil and gas industry.
Renowned for our innovative technical solutions
and industry-leading commitment to our staff, in

2006 we received the prestigious ‘Succeeding
Through People’ award from Scottish Enterprise an accolade based on our strong record of
leadership, performance management, training
and e-learning.
Find out more about us and our current
opportunities at the careers pages of
www.subsea7.com

discover hidden depths
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SUT News

SUT
SUT Subsea Awareness Course

A Farewell to Ratnam
The SUT would like to extend a
sincere thanks to Ratnam
Sathananthan for his valuable contribution as Flow Assurance Speaker on
the SUT Subsea Awareness Course
(SSAC), Perth, Western Australia.
Ratnam, who is Global Flow
Assurance Manager with Subsea 7 in
Aberdeen, has supported SSAC in
Perth since its inception in 2005.
Ratnam’s enthusiasm for his subject,
and involvement with SUT, gave him
the energy to travel halfway around the
world twice a year, fight off jet lag and
lecture at the very successful week-

long SSAC in Perth.
The SUT also thanks
Subsea 7 for allowing
Ratnam’s extended
tour of duty to Perth.

Thanks to Ratnam

At the SSAC dinner held in February
at Fraser’s Restaurant, Kings Park,
Martyn Witton (chairman of SUT
Australasia Branch) presented Ratnam with a special emu leather-bound
pen and letter opener, housed in a
jarrah wood presentation case.
Taking Ratnam’s place is Dr Julie
Morgan, Flow Assurance Manager at
Granherne. The SUT and other SSAC

speakers are delighted to have Julie join
their team and look forward to working
with her.
The SSAC has proven to be very popular in Perth and delegates travel from
other countries in the AP region to
attend the week-long course. Details
about the course can be found on the
SUT Australia Branch website,
www.sut.org.au

SUT Australasia News

Undergraduate Sponsorship

Operations in Severe

ton at the recent November
Australasian Branch technical meeting.

SUT Aberdeen Evening Meeting Tue 13 Feb

The Australasian Branch of
the SUT recently began a pilot
scheme for sponsoring undergraduates intending to take up a
future career related to underwater technology.
The current scheme involves a
sponsorship of AU$ 3000 per
annum for undergraduates and
AU$ 4000 for postgraduates.
For 2007 the sponsorship was
granted two final year undergraduates and it is intended
that in 2008 the scheme will be
widened to provide potential
sponsorship for other undergraduate years.
As part of the selection process,
a number of students submitted
applications. The SUT selection
team ultimately selected two
high calibre undergraduates for
sponsorship, Elizabeth Millar
and Megan Willis. Both students
were presented with cheques
from SUT Chairman Martyn Wit-
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Elizabeth is about to commence her final year study
for an Arts/Applied Ocean
Science degree at the
University of Western
Australia. During the
summer, Elizabeth will be
working at the Institute of
Oceanography in Encinatas, Mexico and will be involved in oceanic fieldwork
in the coastal waters along
the Baja Peninsula.
Megan is also about to
commence her final year
study for an Arts/Applied
Ocean Science degree at
the University of Western
Australia. During the summer, Megan will be working
at Arizona State University on an ocean waves
research programme.

The evening event commenced with Chairman Angus
Lee welcoming everyone to the first SUT event of the
year. He stated the increasing demand of oil and gas
consumption meant that there was a requirement to go
to deeper water, hasher and more challenging environments. The opening question was “Do we really understand the challenges ahead of us?” and this set the scene
for the three speakers.
The first speaker was Dr Ove Tobias Gudmestad from
Statoil – also Professor at University of Stavanger and
Svalbard – who gave us an insight into Arctic climate
operations, especially the experience of the Snohvit LNG
project off the coast of Finmark. He stressed the need for
the offshore industry to understand the limits of subsea
development, with regard to drilling, production, transport
and maintenance challenges, when expanding work into
Sub Arctic and Arctic regions. Showing photographs of
the Melkoya facilities, where icing to 1.5m is not uncommon, he highlighted the limited forecasting for the area
coupled with polar low pressures, sea ice and heavy
ridges areas made it difficult operationally.
He also stressed the additional challenges of working
safely in the area and planning for emergency evacuation
due to the remoteness and the weather conditions.

Report by
Adrian How

SUT Evening Meeting, London 15 Feb 2007
There was a reasonable turnout
of around 50 people for the E.ON
sponsored London evening meeting,
which was on the progress of marine
renewable energy development in
the UK, specifically wave and tidal.
Nick Murphy, Marine Project Developer for E.ON UK, started proceedings by highlighting the need for an
increased amount of energy from
renewable sources in the face of
ever rising CO2 emissions and its
consequences on global warming.
Nick provided an overview of the
large resource available, particularly
around the UK, and introduced the
audience to the different options
available to try and tap into this.
He went on to explain E.ON’s approach to marine renewables and
how the company views it as an important part of its future energy portfolio, in particular its investment in
the Pelamis – what E.ON sees as the
leading wave energy device—and a

tidal stream device to be revealed in
the near future.
Next up was Richard Boud of Entec
UK Ltd who focused specifically
on wave energy and delivered an
entertaining presentation explaining
the energy available in a wave, the
potential methods of extracting that
energy and the challenges it poses.
By highlighting the number of wave
device concepts currently being
developed, he showed how wave
energy is still at an early stage in its
development. Projects have been
put in place to help turn some of
these devices from concepts to reality, such as Wave Hub, an offshore
electrical ‘socket’ being developed
in the southwest of England that will
provide a low cost grid connection for
wave energy demonstration projects.
The final presentation was delivered
by Peter Fraenkel, Technical Director
of Marine Current Turbines (MCT).

Peter introduced the audience to the
tidal resource available in the UK, in
particular tidal streams, and showed
how the energy can be extracted using underwater turbines in much the
same way as a wind turbine works.

SUT News

Marine Renewable Energy – An Update

MCT’s Seagen is currently the most
commercially advanced tidal device
and Peter took us through its development from the prototype – installed
off the coast of Devon in 2003 – to
its current design and its expected
installation this year in Northern
Ireland. Seagen has a number of
novel solutions to overcome some of
the problems of operating in a tidal
stream, one of which is being able to
raise the propellers out of the water
for maintenance.
Following a number of questions,
many of which came from the strong
‘subsea’ contingent of the audience,
discussions continued during the
customary glass of wine and cheese
and biscuits after the meeting.

Report by
Angus Lee

Climates
2007
The final topic was work he had done on
an International Arctic Offshore Structure
design standard (ISO 19906) to simplify
the work across international borders, all
countries working in the Arctic.
The next speaker was Erlend Hovland
from Acergy who provided us with the
transfer of experience from the North Sea
and the West Coast of Africa to operate
in the Sub Arctic and Arctic regions. In
addition to the harsh environment, Erlend
indicated that remoteness was one of the
key challenges for the subsea industry
as it moved to further north. There were
many similarities between West Africa
and Arctic region when transit distances
from fabrication locations, the poor local
infrastructure, non-existence of stand-by
and rescue services were considered.
Also he gave an insight into significant differences in wave heights (Girassol, West
Africa, 3.4m as compared to 10 metres in
Snohvit, Southern Barents Sea) and also
the marked differences in temperature
(Girassol, from 18oC to 35oC; and Snohvit

from 18 oC to 22oC).
The final speaker of the evening
was Phill Roberts from Shell who
introduced us to Sakhalin Island, a
seismically active area yet rich in
wildlife onshore and offshore, with
its remoteness, lack of infrastructure
and low population. Also the temperatures ranged from +25 to -35oC
with offshore ice from December till
June and waves up to 10m, a significant height making it very difficult for
offshore operation.
Phill gave us an insight into the
history of the Petroleum Sharing
Agreement (PSA) that has the support of the Russian authorities at
both local and federal levels. Many of
the attendees did not realise that the
Sakhalin project was the first PSA
signed in Russia in 1994. The development field in Sakhalin is huge with
the Sakhalin II oil reserves, which
alone equate to more than one year

of current Russian crude oil exports
(2.5 million barrels per day), and
the gas reserves represents nearly
five years of Russian gas exports to
Europe.
Finally, the last part of his presentation was to brief the audience with lessons learnt from some diving issues,
ranging from divers not being used to
work in very cold water to freezing of
unheated gasses and fluids in pipes,
umbilical and hats. The extreme cold
temperature were also responsible for
diesel turning to wax in the small bore
pipes deck covering in ice and even
degraded performance of batteries.
He highlighted the poor infrastructure
in getting personnel to work site which
could take up to four days (arrive
Sakhalin, wait, 16 hours train, wait
and crew boat eight hours).
After a number of questions from
the audience, the evening session
closed with a buffer-dinner.
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Networking Opportunities
with the Houston Branch

SUT
SUT News

When: First Thursday of each
month (unless noted on the calendar)
What: Come and join members
and the committee of SUT Houston
from 6:00pm. Members and nonmembers are welcome.
Where:
Bull and Bear Tavern
11980 Westheimer
+1(281)-496-6655

2007 Sponsors

Branching out to Norway
The SUT and the Norwegian Centre
of Expertise (NCE Subsea) have
signed a memorandum of
understanding to promote a wider
awareness and interest in underwater activity and the technology which
supports it. It was signed by the SUT
Chairman Gwyn Griffiths and NCE
Chairman, Trond Olsen.
The nature of the cooperation is
expected to evolve over time, starting with some limited initiatives, eg
‘by-invitation’ workshops, meetings,
articles, providing internet website
links and possibly a joint sponsorship of a major European conference
and exhibition.

Both SUT and NCE Subsea would
like to see a branch of SUT established in Norway.
SUT will also consider organising
a hands-on Subsea Acquaintance
Course similar to the successful
courses run in Aberdeen as part
of the promotional process associated with starting a SUT Norway
branch.
“The SUT is delighted to form this
association with NCE in Bergen,
and looks forward to a mutually
beneficial relationship in the subsea sector,” said SUT’s Executive
Secretary Ian Gallett.

April 5

MacArtney
Offshore

May

No Meeting

June 7

JP Kenny
Houston

July 5

Need Sponsor

August 2

Need Sponsor

September 6

Need Sponsor

October 4

Dunlaw
Engineering

November 1

Need Sponsor

December 6

SUT Houston
Holiday Party

Successfully Moving Right Along…
The SUT Houston Branch started
the year off with a big BANG! To
date, the SUT Houston Scholarship Committee has awarded
US$75,000. in undergraduate and
graduate level scholarships. We
welcome the support of Corporate
sponsors to our Scholarship Program. We are pleased to welcome
FMC as a new corporate sponsor,
and to welcome Fugro GEOS of the
Americas back for its third year as a
corporate sponsor.
January began with our Networking
Meeting sponsored by FMC Technologies at the Bull and Bear Tavern.
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Champion Technologies sponsored
our February Networking Meeting
at the Bull and Bear Tavern. The
annual SubSea Tie Back conference
in Galveston, Texas, was a great
success, and SUT Houston individual
and corporate memberships continue
to increase.
In March, American Tube
Products and Weir Valves and
Controls presented a lunch briefing
on MEG Dosage Valves at
Norris Conference Center. During
the month of April, MacArtney will
sponsor our Networking Meeting at
the Bull and Bear Tavern.

SUT Houston is looking forward to
our 5th Annual Golf Tournament
held at BlackHorse Golf Club on
Thursday, 12 April.
SUT Houston would like to thank
all of its members and sponsors for
their continued support. We look
forward to the pursuit of information
and education relating to the future
of underwater technology, ocean
science and offshore engineering.

Booth No 1269
Join us at OTC

