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Subsea
PROJECTS

A schematic of the Usan field development

Usan
In March, Total’s wholly owned
subsidiary Elf Petroleum Nigeria
Limited (EPNL) gave the green
light to its Usan offshore field
development.
Discovered in 2002 in OPL 222,
the Usan oil field is located around
100km from the Nigerian coast, in
water depths ranging from 750 to
850m.
Co-venturers in Usan include Elf
Petroleum Nigeria Limited (20%,
Operator), Chevron Petroleum
Nigeria Limited (30%), Esso
Exploration and Production Nigeria
(Offshore East) Limited (30%) and
Nexen Petroleum Nigeria Limited
(20%). The national company NNPC
is the title holder of the license.
Proven and probable reserves of
the Usan field are expected to be
more than 500 million barrels of oil
equivalent.
Cameron was awarded a key

4

UT2 May June 2008

contract, with an initial value of
approximately $650 million, to
provide subsea systems for the
initial phase of the 42-well (plus two
spares) subsea project.

Development
In 2004, the drilling of Usan 5 and
6 oil appraisal wells confirmed the
extension of the oilfield that had
been discovered to the west. The
following year, the Usan 7 and 8
wells determined an extension to
the east of the oilfield.
The field development plan
comprises 23 producers and
19 water and gas injectors tied back
to a floating, production, storage
and offloading (FPSO) unit with a
storage capacity of 2 million barrels
of oil.
Usan is expected to come onstream
in 2011/2012, gradually ramping up
to plateau production of 180 000
barrels per day. The associated gas

will be reinjected in the reservoir.
Under the contract, Cameron will
provide subsea systems engineering
and project management, along with
subsea christmas trees, production and
intervention control systems, manifolds,
flowline connection systems, installation
support and associated spares.
The agreement also includes provisions
for additional revenues of approximately
$2 million per well associated with
installation and commissioning support
over the life of the contract.
Part of the detailed engineering,
fabrication of all manifold and PGBs,
as well as the assembly of 12 injector
christmas trees will all be performed in
Nigeria.
Initial equipment delivery and installation
is slated to begin in the first quarter
of 2009, with additional deliveries of
subsea trees and associated equipment
to continue through 2012.

technology that simply works
Sub-Atlantic is a fast

COMANCHE Small Work ROV System

growing business at
the forefront of ROV
manufacturing
technology, offering
the widest range of
advanced subsea
robotics in the world.

Passion, enthusiasm
and pushing the
boundaries underpin
everything we do.
Commitment to our
Our Comanche is a true Work-Class electric ROV system benefiting from the
enhanced capabilities provided by two proportional work-class manipulator arms,
a powerful tooling hydraulic system, survey pod and payload capacity up to
250 kg/550 lbs. When compared with hydraulic work-class systems, the Comanche
provides important customer benefits with regard to capital and operational expenditure,
simplicity of use and requires less deck space.

ongoing R&D

Key Features:

exciting and unique

• Two 7 Function Work-Class
Manipulator Capability
• 2,000/3,000/6,000 Metre
(6,500/10,000/20,000 Feet)
Depth Ratings
• 3000 Volt, 400 Hz Power System
• Long, Small Diameter, Low Drag
Tether Capability
• 15 kW / 20 HP Hydraulic Power Unit

• 12 or 16 Station GFVP

programme is the key
to our value in the
marketplace and
enables us to take

new products to

• Seven 100 kgf / 220 lbf Brushless DC
Thrusters with Statorshield Technology
TM

the market.

• Auto-Functions
• Up to 250 kg / 550 lbs Payload
• Multiple Video Channels
• Survey Pod Option
• Deep Live Boat or TMS Operation

Portraits

Sub-Atlantic Ltd Woodburn Road, Blackburn Business Park Blackburn, Aberdeen AB21 0PS UK
T: +44 (0) 1224 798660
F: +44 (0) 1224 798661
www.sub-atlantic.com
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Pazﬂor
Fresh from its success of
developing the new subsea
separation boosting
and injection system on
StatoilHydro’s North Sea
Tordis field, FMC has
now turned its attention to
developing the first subsea
separation systems in
deepwater West Africa.
The contract for three gasliquid separation systems
as central components to
the Pazflor development,
was awarded by operator
Total E&P Angola with its
partners adn Sonangol.
The development area
is located approximately
40km east of the existing
Dalia FPSO and 150km
from shore.
FMC has now been
awarded five subsea
processing projects in four
major deepwater basins in
just the last two years. The
Pazflor award has a value
of approximately $980
million in revenue to FMC
Technologies.
Pazflor lies in water depths
between approximately
2000ft (600m) and
4000ft (1200m). It will
target development of
hydrocarbons in two
independent reservoir
structures.
The Oligocene reservoirs,
in 1000m to 1200m water
depths, contain light oil
to be developed with a
production loop including
riser bottom gas lift.

Subsea production systems on
PazflorDeep Blue at Dande
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The Miocene reservoirs,
in 600m to 900m waters,
contain heavy oil which will
be recovered using subsea
gas/liquid separation and
liquid boosting.

“When Pazflor first comes
on stream, the subsea
pumps will be utilized
from first oil although the
oil could flow by natural
pressure,” said Terje
Eiken, project manager
of the Pazflor subsea
separation system,
“however, the production
profile over its lifetime is
such that as reservoirs are
depleted, pressure support
will be required.”
“The planned production
profile over its lifetime is
such that as reservoirs are
depleted, pressure support
will be required,” said Terje
Eiken, FMCI’s project
manager of the Pazflor
subsea separation system.
“Another advantage of the
separation unit is that it
is good at preventing the
development of hydrates
that could potentially
lead to flow assurance
problems.
“We have been able to
call upon experience on
other subsea separation
developments when
designing the Pazflor
system,” continued Terje
Eiken.
“While the Tordis system
essentially separated out
the water and sand of the
wellstream rather than the
gas phase, there are still a
number of lessons that we
can bring to the project,”
he said.
“As it is not anticipated
to have a significant
proportion of sand
production on Pazflor, we
do not require a similar
sand removal module,
however, we do have to

prove that even with the
possibility of some sand
ingress, our design will still
be robust and be able to
work without intervention.
“Another lesson we have
learned on the engineering
side is to keep a high focus
on testing. We have built up
a good relationship with the
companies that supplied
the equipment on Tordis, so
the interfaces are easier to
manage now.”
A notable difference
between Tordis and Pazflor
is that the separation
module is vertical and not
horizontal, which provides a
smaller footprint.
The overall Pazflor
development envisages
49 subsea wells connected
via subsea production,
injection lines and risers
to a spread moored
FPSO. The topside control
system is designed to
accommodate further
21 wells and a fourth
subsea separation unit.
FMC will also deliver 49
subsea trees
(25 production, 22 water
injection and 2 gas injection
trees) and 49 wellhead
systems.
In addition, FMC will supply
three four-slot production
manifold systems, a
production control and
umbilical distribution
system, a gas export
and flowline connection
systems, ROV tooling and
local support for installation
and start-up activities.
Deliveries will be completed
over a multi-year period and
are expected to commence
in 2009.

The Tordis Subsea Separation System

cc

Wideband World Tour.
From off Norway’s continental shelf to the ultra-deep
waters offshore West Africa, Brazil and the Gulf of
Mexico, Sonardyne Wideband® acoustic technology
has arrived. Offering precise subsea positioning for
simultaneous operations, robust through water
communications and high security wireless control,
Wideband addresses the contemporary requirements

of the offshore survey, construction and drilling
industries in all water depths. Serving more field
developments than any other manufacturer, Sonardyne
Wideband® offers a proven, low risk solution to
a step change in performance. Is your next project
ready for departure without it?
www.sonardyne.com/products
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West Delta Deep
Last December, the Cairo-based
Burullus gas company selected
control system technology from GE
Oil and Gas subsidiary VetcoGray,
to aid in the development of a the
Sequoia gas field in the West Delta
Deep Marine (WDDM) area offshore
the Nile Delta.
This US$15 million contract, to supply
subsea and topside production
control systems for three wells, is the
latest contract to go to VetcoGray
which provided similar equipment
for several other WDDM gas fields.
The Sequoia field will be seamlessly
linked into these systems.
Burullus is a joint venture formed
in 1999 by BG, Egyptian General
Petroleum Corporation (EGPC) and
Petronas to undertake exploration
and development of the WDDM
area, which is Egypt’s first deepwater
development and is producing gas
for both domestic consumption and
to feed the country’s growing LNG
industry. BG Egypt operates the West
Delta Deep Concession.
The WDDM area lies between
90 and 120km from the Egyptian
Mediterranean coast in waters
ranging from 300 to 1200m. BG

ModPod
The production control systems for
Sequoia will feature VetcoGray’s
proven deepwater ModPod technology. An advanced and versatile control
system, ModPod has been installed in
deepwater projects worldwide including the Esso Exploration Angola Ltd
‘Mondo’ and ‘Saxi-Batique’ projects.
Modifications to the existing BUICS
(Back Up Intervention and Control
system) will also be undertaken. The
project also includes integration of
sophisticated flow assurance management tools.
The equipment will be manufactured
at VetcoGray’s Nailsea facilities in
Bristol, U.K., and shipped to Egypt for
installation in 2009.
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made its first discovery in the
concession in 1998, and, as further
wells were drilled, it became clear that
the potential was significant, and a
large subsea development would be
required to fully exploit the reserves.
Although there was no market to take
the full potential from the concession,
BG took the forward looking step
of installing a pipeline export
infrastructure larger than required for
an initial eight well Scarab Saffron
deepwater development.
This strategy has proved successful
allowing rapid expansion of the
concession to supply gas to the
Egyptian domestic market and a two
train Liquefied Natural Gas (LNG)
plant, Egyptian LNG, located at Idku
on the coast east of Alexandria.
The Phase 1 development consisted
of eight wells in the Scarab and
Saffron fields tied back to a pair of
four-well manifolds. The wells are
connected to the manifolds by 10in
flowlines ranging in length from 3km
to 15km.

close to Alexandria.
Phases 2 and 3 of WDDM
development were combined into
one single execution project. Initially
two manifolds were added for Simian
(six wells) and Sienna (two wells),
with a 26in pipeline connecting them
in series, and tying them back to the
PLEM. Later, the eight well Sapphire
field, located to the West of the
concession, was connected in the
same way.
Because the Simian and Sienna
fields were in the east of the
concession, and the Sapphire
wells are to the extreme West of
the concession, it was decided to
install an offshore controls platform
60km from the shore. Separate main
umbilicals were run from the control
platform to the two development
areas.
The wells were then connected
individually to a subsea distribution
module by infield electro-hydraulic
umbilicals.
The control system for Phases 2

The combined production from each
manifold is connected by a 20km
20in pipeline that transports the
gas production from the deep water
manifolds at 425m to a pipeline end
manifold (PLEM), 70km from shore,
at a depth of 95m. The commingled
production is then transported from the
PLEM to the onshore terminal at Idku
via a 36in export line.
Main electrical and hydraulic
umbilicals were installed from the
shore to the deep water area to control
the subsea trees and manifolds.
The subsea trees were supplied by
Cameron while the control system
was provided by Kværner Oilfield
Products. Local Egyptian contractor
PMS performed the offshore shallow
water pipelay and shore approach
construction, while Petrojet,
fabricated the majority of the subsea
structures at their fabrication yard

The Rosetta platform

.....
Project News
and 3 was supplied by Vetco and
has expansion capacity for future
phases. Umbilicals were supplied
by Duco.
Phases 2 and 3 started producing
in 2005. The total production rose
to over 2.2 bcf with increased
supply to the domestic market and
over one bcf to the two LNG trains.
The increasing demand for gas
required the operating company
Burullus to start design and
execution of a fourth phase of
development in 2005.
This phase introduced new
challenges because the new
wells and manifolds in the Scarab
Saffron area had to be connected
to the existing infrastructure.

A consortium comprising Gazprom,
Total and Statoil Hydro has awarded
J P Kenny (JPK), contract for work
on its strategic trunkline project to
bring gas from the Shtokman field in
the Barents Sea to Northern Russia.
For the project, currently planned to
be executed over several phases,
JPK is providing front end engineering design (FEED) and management of all activities associated with
engineering the pipeline.
Acergy has been awarded an
offshore engineering and construction frame agreement with DONG
Energy. This award positions Acergy
as a preferred contractor to support
the development and execution of
DONG Energy’s subsea installation
work in the North Sea for a period of
four years, with options existing to

extend a further four years. Under the
Frame Agreement Acergy has currently
secured work with a value of approximately $60 million.
Subsea 7 has been awarded a contract
valued in excess of US $200 million by
Petrobras for design, engineering, procurement, fabrication and installation of
the 78 km Sul Capixaba 12in export gas
pipeline and end termination assembly in
the Jubarte field.
The project also involves the execution
of a horizontally drilled shore approach
and precommissioning. The gas export
pipeline will eventually connect the
FPSO P-57 in the deepwater Jubarte
field to the Petrobras onshore installation
in Anchieta, Espirito Santo. The offshore
pipeline installation campaign will take
place during 2009 and will be completed
during 2010.

Detailed design and planning
was required to connect the
new system to the existing
infrastructure safely and without
significant loss of production.
Production from Phase IV started
in January 2008 and enabled
Burullus to maintain maximum
supply to the domestic grid and the
LNG plant.
In parallel, with completion of
Phase IV, BG is already working on
development studies for a further
offshore phase of development,
to maintain production from the
concession.
The first phase of remaining
offshore expansion will be
the Sequoia project, a Joint
Development with the Rosetta
Concession, also operated by BG,
consisting of six subsea wells.
Three wells will be tied back to the
Sapphire field infrastructure using
the Vetco control system. The
remaining three wells will be tied
back via the Rosetta North subsea
infrastructure using the Cameron
control system. First production is
planned for 2009.

UT2 may june 2008

9

Solutions
Fullbore

SILS

Offering increased casing load and
higher pressure capacities, VetcoGray
has introduced the MS-800 Fullbore
Subsea Wellhead System for
deepwater applications.

Oceaneering
International and
alliance partner
Superior Energy
Services recently used
the Subsea Intervention
Lubricator System
(SILS) for inaugural
well intervention work
in the Gulf of Mexico.
The system successfully
closed and isolated a
depleted lower zone and
opened a productive
upper zone in a subsea
well for an independent
operator.

With the capacity to withstand
8 million pounds of load on
the wellhead, the MS-800 is
designed to help drillers reach
deepwater targets in such
regions as the US Gulf of Mexico
and offshore Brazil. The new
system increases the casing
load capacity to 2 million
pounds for the first position
casing hanger and the 16in
casing hanger, while also
increasing the pressure
capacity for the 16in hanger
from 6500psi to 10 000psi.
VetcoGray also improved
the load ring configuration
on all three casing hangers
of the MS-800, compared
with previous products, to
improve actuation.
“We believe all of these
capacity and performance
improvements will enable
the MS-800 to set new
standards for the deepwater
drilling industry,” said Gary
Shaw, technology leader for
VetcoGray.
“We have developed this
product in response to the
growing industry need for
technology to exploit subsea
oil and gas fields at depths
of 30 000ft or more.”
The MS-800 has been
developed and tested
at VetcoGray facilities
in Houston, Texas and
a 15KSI version of the
system will be available for
commercial applications
in the second quarter of
2008. A 20 KSI version is
scheduled for release later
in the year.

SILS is a wireline system
which eliminates the
need to use a drilling rig
and workover riser when
carrying out wirelinebased subsea well
interventions, including
plug and abandonment
(P/A) operations, in
water depths to 10 000ft.
It is deployed from a
dynamically positioned
multi-service vessel,
equipped with an
advanced onboard workclass remotely operated
vehicle system.
The SILS does not
require a dedicated
vessel. It is easily
mobilised onto a
suitably sized DP-2
multi-service vessel
(MSV) and can moved
quickly to site.
SILS is a riserless
system. It is used in
conjunction with an
installation work over
control system (IWOCS),
and two-line circulation
system.
While the absolute cost
of a specific job will

800 Fullbore Subsea Wellhead System
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depend on many factors,
the operational time line
for SILS versus moored rig
intervention for a simple
subsea wireline intervention
is considerably less.
Taking into account typical
spread rates in an area
such as the Gulf of Mexico,
this is said to translate into
a total job cost differential of
30-50% savings.
One advantage of the
Oceaneering International
and Superior Energy
Services SILS partnership
is the ability to engineer
and manage the entire
project, reducing client staff
requirements.
The partnership offers a
complete service combining
experience, equipment and
more importantly, managed
interfaces.
SILS is a registered
trademark of Oceaneering
International, Inc.

Subsea Intervention
Lubricator System

Subsea Solutions

Subsea

1

Aker Kværner Subsea
Design Manual

Typography

Deeper conﬁdence.
Deeper production.
We are continuously pushing
the boundaries of subsea
technology to overcome the
most demanding of recovery
challenges.

Demand for oil and gas is at an all-time high.
Looking to bridge the gap between supply and demand,
operators will be faced by a number of challenges: how
to operate more efficiently, how to get more out of their
reservoirs, and how to manage deepwater developments.
Aker Solutions has the subsea technologies that
successfully rise to these challenges.
Over several decades we have developed unbeatable
know-how in subsea technology and service. Our
ability to manufacture and deliver complete subsea
production systems, including umbilicals, is unrivalled
in the marketplace.

Visit stand ﬁve at the Underwater Technology
Conference in Bergen 4 - 5 June and take a deeper
look at our advanced subsea technologies.
© Copyright 2008 Aker Solutions. All rights reserved.
Photo by Pål Laukli.

www.akersolutions.com/subsea
UT2 may june 2008
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Manipulator Arm
CSIP, a UK based subsidiary of ECA has
developed a five-function underwater
manipulator arm that work in conjunction
with remote marine vehicles. For many
years, the company has supplied its
parent company with electric, hydraulic
or water powered manipulators for small
object retrieval and articulation. These
latest designs are based on existing
proven technology but incorporate various
improvements.

Oceanology, 11–13 March 2008
Hermes
Aberdeen-based underwater technology manufacturer Sonavision
has launched its new Hermes MM-A
Multiplexer. Oceaneering
International has been one of the
first purchasers of the system.
Hermes is a state-of-the-art hardwired communications multiplexer
for data transmission through eight
bi-directional channels over a single
twisted pair. Data communication capability over the cable is
230kbaud in either RS232 or RS485
modes, as selected or switched by
the operator.
Although initially designed for the
Sonavision suite of sensors, the
communication link will easily carry
communications to and from any
other serial devices.

5 function manipulator arm

The five-function manipulator arm benefits
from being lighter in weight than existing
designs. It is fitted with larger bore arms
and has an integral centreline extender. It
has been designed for high power small
electric ROVs that require powerful yet
compact manipulator systems. All of the
manipulators are produced from either
aluminium or titanium and expect to have
lifespans of over 25 years.
In addition to the five function manipulators is the low cost pan and tilt unit that
features a fully enclosed drive system,
capable of oil or hydraulic operation.
Constant rotation speed is given on both
axis of 180 tilt and 360 pan, allowing for full
rearward vision. Position feedback is an
initial or retrofit option and uses standard
rotary potentiometers. All hose runs enter
a single point within the electrics, allowing
simple integration into a camera whip.
CSIP has the ability to design and manufacture machines that are specific to the
needs of its clients, helped by the basic
design and modular construction. It is
possible to produce one-off systems configured to suit requirements whilst keeping
costs down.

12
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In addition to being used on copper
umbilicals, Hermes MM-A has the
added advantage of being able to
bundle a number of serial devices
for transmission over a single channel of fibre, which will both free up
capacity and allow operators to build
in redundancy.
Setup of the data link is simple and
achieved via USB at the surface. A
PC based program allows the user
to set up channels for format, baud
rate and priority. Additionally, the
Hermes can be supplied with hardware to distribute and switch power
supplies via one channel to a total of
seven sensors.

Hermes

Hermes is available as an OEM kit
comprising two circuit boards and
software for integration into existing
systems (both PCBs are identical,
thus reducing cost of spares backup).
Additionally, Sonavision Ltd can
supply the system in a ‘plug and play’
format comprising Topside
Distribution Module and 1000m,
3000m and 6000m pressure rated
underwater housings.
Alasdair Murrie, international distribution manager for Sonavision, said,
“This is an exciting development
with excellent potential across the
whole ROV industry. We are not only
speaking with the major ‘fibre only’
contractors about the Hermes
MM-A, but also ROV manufacturers
and small to medium size operators.
The system is competitively priced,
which therefore also makes it a realistic option for the small one vehicle
operator who is using numerous tools
and sensors and having to struggle with multiple copper umbilicals
to the detriment of data acquisition,
handling and overall operational effectiveness.”

C-Nav
The National Petroleum Construction Company (NPCC) of
Abu Dhabi, UAE has awarded
C & C Technologies, a long-term
contract for its C-Nav globally corrected GPS (GcGPS) positioning
services.
This is the fifth consecutive year
that C & C Technologies, with its
world leading C-Nav positioning
service, has been awarded this
prestigious contract.

The contract also marked the beginning of a new partnership, as this
will be the first collaborative effort
with the recently appointed subdistributor, Technical Equipment
Service ME (TESME) in Abu Dhabi.
NPCC will utilise the wide range of
positioning services provided by
C-Nav to deliver high quality offshore
construction, dynamic positioning,
and survey support to its client base
in the Arabian Gulf and India.

Conferences and Exhibitions

HyBIS
Ocean scientists are drawing on technology
used in the offshore hydrocarbon industry
to explore the deep ocean. The HyBIS
Hydraulic Benthic Instrument and Sampler
is the latest device to enable scientists
from the National Oceanography Centre,
Southampton (NOCS), to interact with the
sea floor.
Devised by Dr Bramley Murton and built
under contract by remote handling specialists
Hydro-Lek, HyBIS will be deployed to take
samples of benthic fauna sediments and
rocks at depths of 6000m.

The 1000 Series beacon

Smart Beacon
HyBIS ROV

HyBIS is a remotely operated TV grab that
can be driven over the seabed. With 7kW
of lights, thrusters and cameras, HyBIS will
allow the scientists to locate and sample
what they need with accuracy, sensitivity and
precision.
The first operations for HyBIS will be in
May 2008 on board the RRS James Cook,
where Dr Murton will deploy it to a depth
of 4000m to sample volcanic fields on the
Mid-Atlantic Ridge. He said, “There is a
growing emphasis on the ‘virtual presence’
of scientists in the deep ocean environment.
We expect HyBIS to deliver us this access to
the ocean floor.”
The equipment makes use of a standard
towed fibre-optic cable, avoiding the need
for a separate dedicated winch system.
It consists of two modular parts. One has
a command module that incorporates
telemetry, cameras and lights. Two positional
thrusters, hydraulic power pack and water
pump are provided to control the second
module. This second module is currently
fitted with a grabber system that has the
capacity to lift up to 0.5m3 of material from
the seabed. There will be opportunities at a
later date to replace the grabber with seismic
equipment packages.

and provides valuable
operational information on
the clear LCD screen. The
new 1000 Series can also
be configured direct from
a PC.

Applied Acoustic
Engineering has launched
a new range of beacons.
Called the 1000 Series,
these new devices are
a more electronically
sophisticated product,
exhibiting improved
reliability.
The improved engineering
design has had the effect
of making the new product
much simpler to use. The
channel selector switches
have gone, and in their
place, there is a digital
control from an external
smart switch.
The palm sized smart
switch, with direct
connection to the beacon,
is packed with electronic
circuitry enabling the device
to perform a multitude of
important tasks in addition
to transponder configuration.
These include battery
diagnostics, trickle charge/
fast charge monitoring and
control, and depth telemetry
selection.
Easy to use, the small
device provides a smooth
and efficient setup

“Using our years of
experience, together
with useful feedback
from customers, we
knew exactly what was
required when we started
designing this product,”
said Neil MacDonald, AAE’s
Technical Manager, “so
we’ve perfected the set-up
function and provided the
operators with useful data
– just what they need in the
field. Even the firmware can
be updated remotely via the
internet.
“This is an extension to our
product range, a means by
which we can cater for all
tastes, as the 900 Series
of beacons will retain their
strong role in our product
portfolio,” he added.
The addition of a standard
five-pin bulkhead connector,
offering pin-for-pin
compatibility, improves the
versatility of the product.
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Subsea
NEWS
Echosounder

Eclipse
Subsea visualisation specialist SRD
has introduced Eclipse, a new sonar
imaging system with 3D measurement
capability. This is the first product
launch since SRD’s inclusion within
the Tritech International Group.
Aimed at the ROV market, it will
be supported by Tritech’s global
distribution network.

Marport has launched its CHIRP ES
echosounder based upon its software
defined sonar (SDS) technology platform
for commercial, hydrographic and military
applications.
Marport’s CHIRP ES is an advanced
echosounder solution with state-of-the-art
design, user friendly interface, modular
construction, simple installation, easy
configuration and hands-off operation.

Eclipse is ideally suited for all but the
smallest subsea vehicles. A single
housing incorporates an orthogonal
pair of dual transmit and receive
multibeam arrays, operating at
240kHz with a range of up to 120m.

The unit’s software defined architecture
enables digital signal processing to
be performed in software which can
be programmed to use any frequency,
bandwidth, or pulse length. A robust, bottom
tracking algorithm maintains bottom lock
and delivers accurate depth data over even
the most difficult bottom topographies.

By electronically steering the
horizontal or vertical transmit beam,
a volume is illuminated ahead of the
sonar. This is converted in real time
into full 3D image.

Eclipse image

Eclipse uses SRD’s innovative
electronic transmit beam-shaping
technology, providing the user with
a high performance imaging system
which is considerably more versatile
than conventional 2D sonar. Eclipse
can be used in volume visualisation,
forward looking and profile imaging
modes.

Three dimensional volume visualisation
provides a realistic graphical
representation of scanned objects,
ideal for ROV and AUV deployment in
many subsea applications.

The broadband transceiver can be
dynamically tuned from 1kHz–625kHz.
Acoustic characteristics include superior
shallow and deepwater performance (0.5m
depth at 200kHz; 5000m depth at 12kHz).
The unit can be easily configured to operate
with up to four commercial or military
echosounder transducers. For military
applications, it can retrofit and replace
legacy naval depth sounders such as the
AN/UQN-4 and VE-59.

PRODUCTS
• Micro and Inspection Class ROVs
• Scanning and Imaging Sonars
• Lyyn T38 Visibility Enhancement
Technology
APPLICATIONS
• Underwater Inspection
• Survey And Hydrography
• Search And Salvage
HIRE OR SALES

Get the Picture....
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Largest Subsea Motor
Pumps and motor manufacturer for
the power and oil and gas industries,
Hayward Tyler, has announced that
the largest subsea motor ever built
has been successfully tested.
The 2500kW subsea motor is the first
of three ordered by Aker Kvaerner
Subsea, a leading provider of surface
and subsea solutions for the oil and
gas industry, to drive its seawater
injection pumps on the StatoilHydro
Tyrihans project in the Norwegian

USA

Reson Contract
Sea. The motors have been
developed in close cooperation with
Aker Kvaerner Subsea.
The qualified Hayward Tyler
design for the 2500kW variable
speed, super synchronous motor
will operate at speeds ranging
from 2500 to 4000rpm. The
subsea motors will have increased
insulation (11kV) to accommodate
the electrical challenges faced by
the world’s largest subsea motor
and longest step out (31.4km) from
the Kristin platform.
The company is now negotiating
supply agreements for their subsea
motors with a number of integrators.

Dredging and marine contractor Van
Oord has upgraded its PDS2000
Singlebeam licenses to full PDS2000
Multibeam licenses. It has also
purchased the new PDS2000
interactive 3D area editor which
includes the CUBE option and 3D
profile box.
Van Oord has completed the
prestigious land reclamation project
the World in the emirate of Dubai,
which has been surveyed with RESON
SeaBat 8125 systems. Data was
collected with PDS2000 MB and
processed on site. Van Oord decided
to add the CUBE option for fast,
reliable and interactive data processing
of the large multibeam datasets.

2500 kW subsea motor

Subsea Sensor
Presens has developed the world’s lightest subsea
X-mas tree oil and gas sensor with a total weight of
only 6.5kilos, a total accuracy of <±0.02%FS, one
year drift of <±0.02% FS and an inherent tolerance to
overpressure and pressure spikes.

The world’s lightest subsea
X-mas tree oil and gas
sensor

The most striking features are the sensor’s size and
weight. Thanks to the mechanical design and assembly concept, Presens has reduced the sensor size
and weight by almost 70% in comparison to other
current solutions in the market.
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Subsea Intervention

SUBSEA

A

common trend in survey, light
intervention and inspection,
maintenance and repair (IMR)
operations, is to employ smaller, lighter
multipurpose vessels for tasks in which
much larger vessels would have been
traditionally used. Typical of this new
generation of flexible offshore vessels
is the Acergy Viking. Launched in
December 2007 at Dusavik, Stavanger, it
continues Acergy’s building programme
while adding further capabilities to satisfy
the company’s work portfolio.

Versatile

The ship was constructed at the
Flekkefjord Slipp and Maskinfabrikk yard
and will be operated by Eidesvik Offshore
under an eight-year charter,
with an option to extend the
contract. Initially, the vessel will
be used to service a five-year
frame agreement with Statoil.
“Over the past few years, we have
embarked on a strategic programme
of rejuvenating our fleet,” said Tim
Sheehan, Acergy’s deputy vice president,
Northern Europe and Canada region.
“We recognise that our traditional
fleet of vessels need to be the most
technologically advanced and that
new specially designed ships must be
constructed to meet modern challenges
in the subsea sector.
“The traditional use of survey vessels
can often be logistically and financially
challenging, particularly as operators
require projects to be completed
increasingly quickly and efficiently. If a
problem arises at the time of the survey
and the vessel is unable to carry out
remedial operations, a second vessel
may be required to conduct intervention
work. Upon completion, further survey
work beyond the capabilities of the
intervention vessel may be required.”

A well-equipped, versatile, multipurpose vessel would not only be able
to carry out IMR, but also conduct
light intervention operations. The
Acergy Viking, in particular, is the most
sophisticated of its kind in the industry
and its high transit speed allows it to
mobilise and demobilise rapidly.
The DP2 vessel meets stringent
environmental and safety criteria

and has an ice-class hull, enabling her to
operate in challenging conditions such as
extreme temperatures in the Barents and
Northern North Seas.
The Acergy Viking is capable of carrying
out a number of operations, from seabed
mapping and inspection work, to supporting
trenching, dredging and pipelay operations.
At 97.6m long with 750m2 of deck space,

Environmentally Friendly
Meeting the most stringent environmental
criteria was paramount in the design of the
Acergy Viking, especially when operating in the
challenging yet sensitive Arctic region.
Amongst its key features are:
The vessel has its own waste management
system, which obviates dumping at sea
The engine system is particularly fuel
efficient, with lower emissions
The hull is designed for an optimum transit
speed
The double hull ensures containment in the
event of breaching the outer skin.
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Ice Class
“The most important part of any vessel is
the people that work in it,” said Sheehan,
“and crew comfort was an important factor
in the ship design.”

The ability to work efficiently
in Arctic conditions was a
fundamental design criterion
of the Acergy Viking.

The control room and accommodation
lies roughly amidships and away from
the ship’s extremities which may pitch
severely in excessive sea swells.

Construction to ‘ice-class’
means that the hulls are
generally thicker and designs
ensure that vital equipment
and mechanisms are not
bound with ice.

The crew have three lounges, an internet
cafe and gym. There are also separate
male and female changing facilities.
The engines are mounted to minimise
vibration and the rooms are acoustically
cladded to afford maximum comfort.

Heating arrangements for
fuel tanks vital to the ship’s
operation, are incorporated,
while the steps and handrails
are heated to maximise safety.

Acergy Viking

Viking

The DP II vessel has an overall
length of 97.6m and a 19.6m
moulded breadth. Its maximum
draught is 7.2m. The control room
and bridge is equipped with echosounders, Doppler current meters
and environmental sensors.
With 38 single cabins, the vessel
can house 60 people. There is also
a 55m2, a 90m2 and a 60m2 conference room and five 12m2 offices, as
well as a fully equipped hospital.

erators feeding two azimuthing
thrusters located aft, a retractable
azimuthing forward thruster and
two tunnel thrusters.
To carry out operations, there is a
100t heave compensated knuckle
boom crane rated to 2000m. The
vessel has a 750m3 deck area with a
5t/m2 deck strength, although there
are parts rated to 10t/m. For ROV
operations, there is a 7.2 by 7.2m
moonpool.

Subsea Intervention

I N T E RV E N T I O N

The power for the vessel comes
from four 2200kW electrical gen-

The Acergy Viking
The Acergy Viking

the vessel is capable of travelling at a fast
transit speed of 18kts.
Towards the stern, there is a heave
compensated crane, rated at 100t. The
crane is relatively large for this type
of vessel, and it also has a large deck
area. These features combine to allow
the vessel to carry out operations such
as carrying and installing spool-pieces

Undertaking Trials

and mattresses. Furthermore, built
into its hull is a high resolution
EM710 multibeam echosounder
from Kongsberg, which can carry
out digital swathe mapping of the
seabed.
“The more tasks that the Viking can
carry out, the greater the savings it will
make for the client by potentially doing

the work of more than one other vessel or replacing larger, more expensive ships,” said Sheehan.
Later this year, Acergy will take
delivery of the Acergy Merlin.
While not strictly a sister ship, it will
incorporate the same multipurpose
design philosophy to maximise its
capabilities.

ROV Support
A key weapon in the Acergy
Viking’s arsenal of survey and
intervention equipment is the
Acergy Core Vehicle. This
unique design is the result of
Acergy and ROV designers
Schilling Robotics combining
to essentially customise
Schilling’s general purpose
ultra heavy duty (UHD) ROV
to satisfy Acergy’s operational
requirements.
The result is an open-frame
ROV layout that facilitates ease
of access for maintenance and
configuration activities (UT2
p58, Aug 2007).

“The core ROV has a patented backpack which incorporates a power and thrust
module,” said senior project
manager, Ray Morgan.

The Acergy Core Vehicle ROV

“This transforms it into a
more specialist survey ROV.
The extra power means that
it can progress forward exceptionally quickly, enabling
it to carry out operations
such as pipe line inspection
at up to 2km/hour”.
The frame can carry 1000kg of
tooling at the rear of the ROV
and 250kg from each side.
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Deepwater Pipelay

D E E P WAT E R P I P E L AY

Hey, Sister
In the same way that sisters can bear a
strong resemblance to each other, but
are very different in their own ways, the
same can often be true for sister ships.
Last year, Subsea 7’s reel pipelay
vessel Seven Oceans sailed out of
Merwede shipyard in the Netherlands
where the Huisman Itrec–designed
pipelay facilities had been installed.
Next month, the Seven Seas will sail
out of the same yard with the same
company supplying the equipment.
The similarity ends there!
The new vessel incorporates a very
different suite of pipelaying and
construction equipment. The reason
is that Subsea 7 has designed the
Seven Seas to carry out vertical lay
operations through a conventional
moonpool, for flexible pipe/umbilicals.
Gone is the characteristic 3500t reel
on the deck of the Seven Oceans
that feeds the huge aligner wheel
and tensioners on its stern tower.
Instead, the pipe is stored in two
16m external diameter 1250t underdeck carousels sitting in the main hold.
In its place, there is an open and
unobstructed deck area of 1750m2,
(compared with 650m2 on the Seven
Oceans), although with its load
capacity of 10 t/m2, it is enough to
allow a reel drive system with a
24m diameter 3000t capacity deck
carousel to be positioned if required.
The keynote of the Seven Seas is in
addition to carrying out flex-lay, it has
the ability to lay rigid pipe in J-Lay
mode, in response to increasing
demands for this method in deepwater fields. To minimise the effect
of vessel motions, the multipurpose
pipelay tower is located near to the
centre of the vessel, amidships and
immediately forward of the moonpool
and aft of the ROV hangar.
For running flexible pipe, the tower
is equipped with two retractable tensioners and port and starboard sets
of aligner chutes. These are supported by various abandonment
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and recovery (A&R) sheaves and a 20t
knuckle-boom crane. The lower tensioner
is rated at 200t in flexible pipe mode or
400t when working with rigid pipe. The
upper tensioner is rated at 170t in flexible
pipe mode.
When carrying out J-Lay functions, however, a moveable module is introduced
which incorporates pipe lineup tools and
an enclosed welding station.
A dedicated pipe coating station located
in the upper part of the moonpool
area can be arranged to support the JLay process. This allows weld joint coating to be applied simultaneously with the
welding from its location in the tower two
pipe joints above the firing line. The line
is then lowered through the moonpool.
The 7.5m by 8.5m moonpool is large
enough to allow sufficient clearance for
pipeline end terminal (PLET) deployment
when the pipelaying tower is angled in
rigid pipeline J-Lay mode.

When the moonpool’s deck level sliding
hatches close, they can support loads of
more than 600t. During transit, the moonpool can also be partially closed at the
bottom through a hinged door, in order to
reduce wave motion and resistance in transit, while also enabling wave-dampening.
Like in the Seven Oceans, a 400t main
crane is located amidships on the port
side, which allows it to service the moonpool and tower as well as the aft deck.
The 40t knuckle boom crane, however, is
fitted on the starboard side aft, as opposed
to amidships on the Seven Oceans. This
allows it to plumb the aft deck and assist in
the loading of flexibles from shore over the
stern of the vessel into the main hold via
the large hatch positioned amidships.
The smaller 12t knuckle boom crane is
located starboard, further forward, to
service the area around the moonpool,
assist flexibles during deployment from
the underdeck hold, and the smaller deck
hatch for pipelaying stores.

The Seven Seas is equipped
for the installation of single
line offset riser (SLOR) and
concentric offset riser (COR)
type systems. These are
free standing riser design
arrangements developed by
2H Offshore that use either
a single or pipe-in-pipe
configuration. These risers are
supported by a combination of
air cans and a buoyant material.

Deepwater Pipelay

SLOR and COR

The risers are linked to
the vessel by short flexible
jumpers, and the base of each
riser is connected to a jetted
conductor pile. Current designs
are available for deepwater
applications up to 3000m.
The SLOR design considers
factors such as dynamic
response, thermal and
process capability, hardware
selection, installation and field
development flexibility. The
modular designs mean minimal
re-engineering, simplified
procurement and cost reduction.
In November 2006,
Subsea 7 and 2H Offshore
jointly announced the Grouped
SLOR deepwater riser design.

Sisters under the Skin
While there are differences, there are
also many elements of commonality
between the Seven Seas and Seven
Oceans.
While the Seven Seas 153.24m is
slightly shorter than the Seven Oceans
157.3m, both have a breadth of 28.4m
and a design draught of 7.5m. The net
tonnage 5475t and gross tonnage 18
250t is very similar on both vessels.
Both are powerd by six 3360kW
generators feeding three Wartsila
2950kW stern azimuth thrusters, two
2400kW retractable bow and a
2200kW bow tunnel thruster, giving a
total thruster power of 15 850Kw giving
a speed of 13kts.
The ROV system and helideck
arrangements are also the same as on
the Seven Oceans. The two over-the-side

launched ROVs can work at 3000m
water depth and are housed in a
dedicated hangar on the main deck.
The vessels are equipped so that the
ROVs can operate independently
of dedicated survey vessels, and
the specialised equipment onboard
includes a Veripos DGPS system,
a Simrad Seapath DGPS-based
heading system, a Simrad EM1002
multibeam echo sounder and an RDI
Workhorse current sensor.
The helideck on both is designed for
use with Sikorsky S92 and Super
Puma type helicopters.
Accommodation arrangements
onboard are also identical. There are
69 well-equipped cabins onboard and
overall the vessel can accommodate
120 persons.

The arrangement allows a
large number of SLORs to be
located adjacent to each other
without risk of clashing. This is
achieved by a lightweight guide
frame that constrains the lateral
movements of all SLORs.
The system is optimally suited
for field developments where
the number of risers is high
and can be positioned so that
the riser angle is splayed out
below the frame to optimise field
layout and interface with seabed
flowlines. This system compares
favourably against the hybrid
bundle system.
While designed by 2H Offshore,
Subsea 7 was instrumental
in qualifying the concept,
conducting detailed engineering
analysis and hydrodynamic tank
tests in order to allow its use as
a subsea umbilicals, risers and
flowlines (SURF) solution for
current and future deepwater
field developments.
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SPOOL
Engineering company, Technip, was
recently faced with a challenging
technical problem relating to the
mooring of its flagship pipelay vessel,
Deep Blue at its newest spoolbase
in West Africa. A collaborative team
made up of members of the Dalia
project team and specialist engineers
from the Offshore Engineering
Division, one of Technip’s corporate
engineering centres, found an innovative solution to the problem, resulting
in the creation of the Horizontal Belly
(H-Belly). Romain Vivet, design engineer on Dalia was assigned the task
of taking H-Belly from concept to reality and this issue of UT2 he provides
an insight into both the challenge and
the solution.

Hill

When Technip secured the EPCI contracts for Total’s Dalia and BP’s Greater
Plutonio subsea projects, it embarked
upon the development of a spoolbase
in Angola. This development, that was
to be permanent and boost the Technip
projects local content, was done through
Angoflex, the Angolan JV between
Sonangol and Technip. After examining
various sites, it settled upon a location
at Dande, north of Luanda in the Bengo
province, and 100-200 nautical miles
from the major Angolan deepwater fields.
The selected site is located on top of
a cliff at approximately 50m above the
mean sea level. The yard would contain
the required facilities to fabricate and
spool conventional single walled pipe
through to pipe-in-pipe systems using
high performance insulation systems
with tight fabrication tolerances or plastic
lined pipe. A natural gully was expanded
and developed to allow pipe transfer
from the fabrication facilities on the
plateau to the vessel at sea level.
The spoolbase had to be designed to
welcome the 45 000t displacement Deep
Blue, with associated dimensions of
206.5m in length, 32m breadth, 17.8m
depth and a minimum required draft of
8m. At Dande the vessel is not protected by a breakwater, and is therefore
exposed to the combined loading of
wind and waves. Rigidly mooring the
vessel against a quay is not feasible,
as calculations showed that the reaction forces generated would exceed
4000t. In addition, the vessel’s dynamic
positioning systems could not be used
to hold the vessel on station due to the
shallow water at the site. The bathymetry
required placing the vessel stern, 650m
from shore to guarantee a 2m keel clearance at all time.
“Two key operational and construction
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parameters had to be considered in the
design approach,” said Romain.
“To maximise yard efficiency, the minimum single pipe length to be spooled at
a time was fixed to 1500m to reduce the
number of tie-ins. As relative pipe alignment is a key parameter for welding, the
tie-in shed had to be located on top of
the 50m cliff to ensure safe alignment of
respective pipe stalk ends.
“Secondly, no relative pipe motions are
allowed at the tie-in shed during tie-in to
Tie-in Shed

View of Dande Spoolbase

H-Belly

guarantee a safe and quality weld. Vessel
mooring induces motions to in the pipe,
as both are connected on the reel. These
motions need to be absorbed along the pipe
route so not to disturb welding activity, in
tie-in mode.”
This led Technip to develop the H-Belly
concept – an accumulative loop located at
gully foot which absorbs vessel motions
by laterally deflecting the pipe via lateral
constant loads. A series of sliding rollers
allow the pipe to move laterally. A constant
lateral load is applied via three of these
rollers by using constant tension units made
of suspended dead weights located at the
belly apex.
“Introducing a catenary along the pipe
route allows to control pipe tension, and
stresses are a function of the catenary
shape, which is measurable and controllable during operation,” said Romain. “In
spooling mode, a 70t shore tensioner located on top of the cliff adjusts its speed to
maintain the pipe around a target position

Belly

roller types, gully, constant tension unit
(CTU), Deep Blue deck layout and
pipe-in-pipe systems, etc.

Pipelay

P I P E L AY

As spooling tensions have to be
adjusted as a function of pipe dimensions, the three dead weights made
of water tanks and steel plates can be
added as well. A large range of lateral
loads can be set at the CTU allowing
the vessel to spool pipe from flexible
6in to stiff and heavy 12in/17in pipe-inpipe. To decrease CTU height, dead
weights have been designed in double
fall, as pipe excursion in H-Belly was
ranging from 11m to 27m from straight
pipe position.
Using the dead weights system rather
than winches increases the reliability of the CTU over long operating
periods, as gravity does not experience any breakdown in comparison
to hydraulic/electrical units in remote
areas (such as sand, dust and marine
environments).

Shore Tensioner

During spooling, the shore side tensioner is used to control feeding of the
pipe into the belly, while the Deep Blue
is spooling. Pipe tension is automatically controlled by pipe position.

– 21m from pipe straight position. In tiein mode the ‘pipe in’ tie-in shed remains
fully fixed ensuring welding activity
can be carried out in a safe manner as
H-Belly absorbs all axial pipe motions
induced by the vessel.”
Tension variations in the pipe behave as
a catenary, which are equal to high tensions in tight configuration and inversely,
low tensions in loose configuration. In
spooling mode, maintaining the pipe
within a regulation window in H-Belly
guarantees a tight control of reeling
tension and therefore minimises the risk
of pipe buckling on reel.
To control pipe curvature and thus
stresses, 10 entry and exit rollers with
progressive travel excursion range were
placed on each side of the belly so that
maximum curvature is guaranteed in
any configurations.
Absorbing large surge motions would
have required large belly dimensions,

and thus large lateral excursion, to keep
tension and stresses within limits.
Extensive fine-tuning work on the
mooring arrangement was therefore carried out to optimise system
capabilities and keep H-Belly dimensions within acceptable dimensions. A
ratio of 3.5 between axial and lateral
pipe displacement in H-Belly was
established to be sufficient to system
workability. To allow Deep Blue a surge
envelope of 2.2m, a lateral pipe excursion from 12m to 27m from straight
pipe position has been allowed.
“Pipeline characteristics from the shore
tensioner to the Deep Blue reels were
checked via the available software
package ABAQUS for all static (H-Belly
dimensioning, roller position adjustment, system initiation/disconnection)
and dynamic (dynamic loading on roller/
pipe, fatigue assessment) studies. The
model fully includes all equipments that
pipelines interact with, such as different

The shore side tensioner control system measures the horizontal pipe deflection in the belly and drives the pipe
feeding accordingly. The tensioner,
via the full pipelay control system, will
correct pipe drift from prescribed target
position of 21m from straight pipeline
in belly. It uses a feedback loop with
input measurement taken at belly
apex.
Measurements are taken with a simple
and reliable interface, such as a
rollerbox associated with a rotational
transducer measuring the horizontal
displacements. Tensioner design has
also taken benefit from the H-Belly and
the Dande environment (gully), pulling
the pipe at all times and thus reducing
the shore tensioner load capability to a
single way, holding direction.
The shore tensioner has a holding
capability of 70t and a pulling force of
35t. In operating conditions, a spooling speed of 27m/min is required to
follow Deep Blue surge speed. Coupling the shore tensioner regulation
on the H-Belly allows it to absorb any
system drifts such as reel startup/shut
down or even speed variation due to
packing, high vessel excursions, thus
keeping shore tensioner dimensions
within acceptable limits.
.
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Subsea Control

A new control system could maximise recovery from mature fields

S U B S E A C O N T RO L

In Control
While the offshore industry invests
money in finding new oil reserves,
another strategy is to apply modern
technology to maximise recovery from
mature and often marginal subsea
fields.
It is often possible to increase production of such fields by upgrading subsea
functionality and instrumentation. This,
however, is often both complex and
costly, involving either changing or redesigning the original control system.
This was the reason behind the launch
of PodEx from Aker Solutions – previously Aker Kvaerner. This is effectively
a module that integrates new functionality and instrumentation directly into
the existing subsea control system.
“Traditional subsea control systems
are designed to monitor and control
of subsea production systems,” said
a spokesman. “Advances in subsea
instrumentation technology, however,
require not only more data throughput,
but also the ability for direct transparent communication between the
topside control system and/or thirdparty instrumentation vendor application and subsea instrumentation. True
transparent communication embedded
within an existing control system is not
always successful and can be difficult
to implement.”
Aker Solutions says that by separating
production control from optimisation,
a new class of monitoring system can
be introduced into existing subsea infrastructure to enhance its capabilities.
This new system bypasses the subsea
control system entirely while still using the existing infrastructure, thus
providing subsea field operators with
a means of installing new functionality without upgrading or changing the
existing control system.
The system is scalable and offers a
transparent communications conduit
that is adaptable to any subsea data
acquisition application.
Diver atcan
work
PodEx
use spare subsea electrical
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conductors for power and communication routing, or can coexist with an
existing control system. Existing
subsea data and power infrastructure can be used to
communicate increased
well or reservoir data to
topside data systems for analysis and
process optimisation.
Another benefit with the PodEx is
that it can be combined with control
systems supplied by any system
manufacturer. Because PodEx uses
existing infrastructure for power and
communication, it allows additional
third-party devices to be deployed
without impacting on the existing
control system.
In providing this connectivity, it can
seamlessly integrate subsea functions directly to a topside control
system or third-party data processing
unit, however, it is not only limited to
extending the functionality of production system monitoring. It can also be
employed as a standalone system.
Typical applications for which this solution can support are condition monitoring, sand detection/monitoring,
vibration monitoring, leak detection,
subsea cameras, multiphase flow
metering, wet gas metering, dowhole
functions/smart well completion,
pressure/temperature sensors, valve
control, subsea hydraulic power unit
(HPU) control and monitoring, subsea
isolation valves (SIV) and mini electrical/hydraulic subsea control modules.

Modem
An integral part of the PodEx solution
is the modem technology that facilitates direct communication between
subsea instrumentations and topside
controls or vendor software.
There are a number of modem
options available:
The analogue multi-drop modem is
a powerline modem and the standard
option for most applications. The

PodEx module

unique feature with the modem is that
it combines modem, housekeeping
and controller on a single euro-card.
This saves space and reduces the
number of subsea electronic boards.
The analogue modem has a data
rate up to 19.2Kb/s and has a typical
range of 40km. The modem is protocol independent and can be used
in standalone or in coexistence applications. With multi-drop capability,
several modems can be connected to
the same cable pair.
The digital power line modem
uses orthogonal frequency division
multiplexing (OFDM) modulation and
has configurable frequencies and
bandwidths. The modem flexibility
makes it possible to optimise for different system characteristics and provide
high bandwidth for short cables and
lower bandwidth for longer length
cables. It also supports multi-drop
communication with several modems
on the same cable pair.
The DSL high speed powerline
modem has high data rate but a
limited range. The system utilises
point-to-point communication and
is capable of achieving a data rate
of up to 2.3Mb/s. The high speed
modem is suitable for applications
requiring high data throughput via an
electrical cable pair. It can coexist
with power on a cable pair, but not
concurrently with another communication system.
The PodEx solution also offers a
high speed fibre optic modem that
can use one or two single mode
fibres, providing long range communication. The interface also features
an Ethernet switch.

PodEx is based on a modular
design and nominally consists of
topsides and subsea systems.

and interface to third-party fibre
optic penetrators.

The topside system providing power
and communication to the subsea
PodEx module is housed in a rack.
It consists of a standalone power
supply modem and communications
interface. Since the communication
is truly transparent, the modem has
an input/output (I/O) interface to
allow direct connection to a topsides
SAS system or to third party
instrument interface equipment.

The subsea module comprises
standardised parts that are
scalable and can easily be
configured to meet specific
requirement. The canister
length and penetrations can
be adjusted to suit the amount
of electronic equipment.
Standardising the basic
components leads to a cost
effective solution whilst
shortening delivery times, but
still allowing full flexibility.

The PodEx subsea module is a
standardised subsea atmospheric
canister housing necessary power
supplies, modems, fibre management
boards, programmable logic controllers
(PLC’s) and instrumentation vendor
interface cards.

Subsea PodEx modules are
compact and can either be
installed prior to host structure
deployment or can be deployed
and retrieved by ROV.

The atmospheric canister is
designed for up to 3000m operational
depth and is manufactured and
tested to International Wide
Information Strategies (IWIS)
requirements as defined in ISO13628
part 6. This means that the system
can also be used for IWIS option 2
and 3 applications.
Electrical glass-penetrators that
have externally fitted oil-filled backshell interfacing to a pressure and
temperature compensated electrical
distribution system are normally
used. The module can however also
be fitted with dry-mate connectors

Although the subsea module is
standardised, the mechanical
interface can be designed to suit
specific installation requirements.
Typically, installation is achieved
using an existing guide funnel
on the host structure, although
other installation arrangements
are feasible.
There is also an electronic test
unit (ETU) that has a PC with
software that communicates
with the subsea module for
commissioning, housekeeping
and maintenance functions and
is connected via the topside
power and communication rack.

There are three main ways used to
integrate the topside control system and
the subsea module.

Standalone
This method uses a powerline modem
in a dedicated circuit in the umbilical.
It enables separated topside power
supplies and gives full flexibility, high
communication bandwidth and has no
impact of other power and communication systems.

Subsea Control

Integration

COMPONENTS

Coexistence
Using this method, the PodEx unit
shares the same umbilical copper
conductors in the umbilical cable as the
subsea control module (SCM). If the
signal and power for the SCM are combined, the signal properties of the respective systems need to be evaluated
and taken into account in this solution
for each system to ensure compatibility.
Where systems use separate pairs for
power and communication in this configuration, the PodEx unit can utilise the
power-lines for both signal and power
without affecting existing communications. However, the system can be
configured to communicate on the same
pair as the existing SCM.
Through analysis of umbilical characteristics, existing modem characteristics, crosstalk, noise and filters, the
system can be configured to coexist on
the same communications line as the
existing system.

Hybrid
Hybrid methods include combinations
of power cables and fibre cables for
communications and can include the
existing SCM and associated infrastructure. Batteries can also be used
in these systems, where the limited
power budget available within an existing SCM may be used for charging the
batteries.
The user may prefer power from the
SCM and the fibre optical cables, allowing an extremely high bandwidth.
Typically fibre communication is not
available on older systems. In another
configuration, power can be provided
from dedicated umbilical cable or
jumper, with the fibre modem.

PodEx installed in a guide funnel with eight electrical connections

Alternatively,linking through the SCM
may be cost effective because it uses
existing infrastructure, but might have
limitations to comply with new standards.
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C O N T RO L
One of the main drivers in the
offshore industry over recent
years has been the push
for greater environmental
responsibility across the sector.
While there is general legislation
aimed at curbing marine pollution
within the industry, there is also
a definite pride being shown by
responsible companies in taking
great strides in further reducing
their environmental impact. As a
result, suppliers have invested
heavily in carrying out research
to provide solutions to satisfy this
demand.
One such area is the offshore
lubricants and control fluids
sector. Lubricants are vital to
any form of rotating or moving
machinery, whilst hydraulic
fluids are critical to the remote
operation of hardware both on the
surface and subsea. However,
in numerous applications these
lubricants and fluids can enter the
marine environment.
Some of these applications are
covered by specific legislation,
but many others which are not
still present a significant risk of
polluting the marine environment;

while steps can be taken to
minimise the risk of discharge,
it is a fact that like all industries,
accidents can and do happen.
Clearly it is important to focus on
those applications where the risk
is highest; this can be quantified
by considering the volume and
frequency with which a lubricant
or fluid is discharged, either
deliberately or accidentally, from
a system, and then assessing the
probability of it entering the marine
environment.
At one extreme are applications
in which significant volumes are
released on a regular basis, and in
which there is also a high probability
of discharge into the marine
environment. They are, therefore,
considered a high-risk applications.
High-risk applications of this type,
such as subsea production control
systems, are generally covered by
stringent legislation, and the control
fluids used in them have to meet the
highest standards of environmental
performance.
At the other extreme are applications
with low volume of discharge and
also with low probability of that
discharge entering the marine
environment; these represent a
very low risk and are not generally
considered a cause for concern.
It is the middle areas between these
two extremes which both legislators
and companies are now targeting
for improvements. In instances such
as surface wellhead control systems
and drilling systems there is, in
the event of a leak or other system
failure, a significant risk of hydraulic
fluid getting into the sea, and it is
extremely difficult to prevent this
through system design.
In other applications, such as
thrusters used for vessel dynamic
positioning, the equipment is
already in the marine environment
and pollution by leaked fluids or
lubricants is inevitable.
Having established that for many
applications there is a significant
risk of lubricant or fluid entering
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Green
the marine environment, the next
step is to install products that offer
reduced environmental impact
compared with those normally
used. To do this successfully
requires several specific areas to
be addressed.
Importantly, it is essential to
understand exactly what is meant
by environmental performance and
how it is measured, because there
are many different criteria and often
these do not reflect specifically the
impact a product has on the marine
environment. Also, there is no
single criterion that can be used in
isolation.
Typically three different criteria are
used collectively.
Biodegradation is the tendency
of a substance to break down in
the environment due to biological
action. It is used to measure the
persistence of a substance in the
marine environment. It is important
to evaluate this in a seawater
environment, as other forms of
biodegradation testing can be very
misleading.
Bioaccumulation is the
tendency of a substance to
permeate fatty tissue, accumulate
in an organism and enter the
food chain. The substance may
then biomagnify and increase
in concentration up the food
chain, causing effects to top level
predators, not directly exposed to
the pollutant initially.
Toxicity refers to the toxicity of
a substance to living organisms.
There are two key aspects to
be considered when evaluating
toxicity.
First, it is ideal that toxicity is
assessed specifically on marine
organisms – i.e. those found in a
seawater environment.

themselves increase the risk of
marine pollution.

Light

Finally, it is also vital to ensure
that any fluid or lubricant selected
is compatible with both the
conventional product it is replacing
and with all of the system materials.

Second, it is necessary to consider
where the substance will ultimately
end up. It may float on the surface,
become dispersed in the water
column, settle onto the seabed or
even permeate the sedimentary
layer. Each of these layers are
habitats to different sorts of marine
organisms, and testing needs to
reflect this.
Having selected a product with
satisfactory environmental
performance, it is important
to also establish that there is
no compromise in technical
performance, because any
reduction in application reliability
can be not only costly, but also
resulting system failures could

Not all such fluids are compatible
with the conventional product in
use, or with system material such
as elastomers. This has often
resulted in system modifications
and the implementation of extensive
flushing routines, all of which can
incur significant cost and downtime.
Castrol Offshore is introducing a
new range of products as part of
its new GreenField initiative. The
range is designed to cover at-risk
applications on a wide range of
offshore installations including
mobile offshore drilling units; fixed,
floating and subsea production
facilities; supply boats and
specialist support vessels.

Each product has improved
environmental performance in the
marine environment compared with
a conventional product typically
used in the same application and,
in addition, offers no compromise in
technical performance and ease of
retrofit.

Subsea Control

FLUIDS

Applications covered by the
product range include drilling
systems, surface wellhead
control systems, surface blowout
preventer (BOP) systems,
gearboxes, thrusters, stern tubes,
wire ropes and ROVs.
The GreenField initiative also
incorporates Castrol Offshore’s
latest comprehensive range of
subsea production control fluids.
Castrol says that one key
advantage it has is through its
fully integrated global business,
with environmental products being
available from each of its major
international hubs.

An initiative to reduce environmental impact of
offshore operations through the application
of Castrol’s expertise in lubrication technology.

REDUCED ENVIRONMENTAL IMPACT
NO COMPROMISE ON RELIABILITY
EASY TO RETROFIT

For customer enquiries please contact one of our regional offices:
USA +1 800 339-7157
Singapore +65 6371 8478

UK +44 (0)1224 258 980
Australia +61 (0) 8 9420 1854

Dubai, U.A.E. +971 4 3079304
Norway +47 22 51 12 43
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Project Serpent

P RO J E C T

A typical ROV

Serpentine
What’s the difference between the
pilot of a remotely operated vehicle
(ROV) and a marine biologist?
A unique project, SERPENT, is
blurring this distinction.
Starting out as a two-week pilot
study with BP in the West of
Shetland drilling area using two
ROVs onboard the MSV Regalia,
experiments documenting species
behaviour and distribution around
an active oil field development
soon found behavioural traits of
known species that could never
have been predicted.

Lophius piscatoris (anglerfish) West of Shetland

Five years later, the SERPENT
(Scientific and Environmental
ROV Partnership using Existing
iNdustrial Technology) project
places the submarine technology
of the oil industry into the service
of marine scientists.
Exploring the deep-sea is
expensive, so as part of a normal
working day, an idle deployed
ROV could use this spare time
for scientific and environmental
research.
Founding project partners,
National Oceanography Centre,
Southampton (NOC,S), BP,
Subsea 7 and Transocean, have
been joined by a host of new
partners and collaborators – both
industrial and scientific. These
vibrant new relationships allowing
studies to be carried out on
diverse deep-sea environments,
from offshore Africa, the arctic

Gorgon’s head basket star Gorgonocephalus caputmedusae

Barents Sea, USA, Australia, the
North Sea, West of Shetland and
Norwegian margin.
A vital component of the project
involves materials sent by ROV
pilots employed offshore operators.
Researchers see any
interesting footage of
marine creatures,
while the ROV
pilots become
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part-time marine biologists. So
far, the project has received over
1000 hours of footage around the
world, some of which has included
evidence of new species.
Film sequences from the Gulf of
Mexico showing a large squid
at 3000m water-depth provided
evidence of a new species to
colleagues at the Smithsonian
Museum.

Serpent Partners include BP,

Gallery

Chevron, Kongsberg, Nexen,
Oceaneering, StatoilHydro,
Santos, Subsea 7, Transocean,

Project Serpent

Partners

SERPENT

Total Corporate Foundation
and Woodside, with associated
partners and scientific
collaborators including SEA
(South East Asia) Serpent
Group (Universites of Hawaii,
Sydney, Technology Sydney,
Wollongong and Western
Australia); the Universities of
Louisiana State, Aberdeen
(Oceanlab), Newcastle and
Texas A&M, The Australian
Museum, Aberdeen Fisheries
Research Service, BBC
Natural History Unit, USGS,
Smithsonian, Offshore Energy
Centre, Houston, the National
Marine Aquarium, Plymouth,
NOCS and of course, the SUT.

Giant clubsponge Chondrocladia gigantea

Further deepwater Gulf footage
has yielded evidence of two new
genera of large siphonophores,
both in excess of 40ft in length. A
simple baited trap, made out of a
soft drink bottle deployed from a
BP rig in Angola was retrieved by
ROV after a day and contained six
completely new species of shrimplike amphipods.
ROV footage has revealed the extent

For more information, visit
Clam feed
www.serpentproject.com
ing with b
lue tentacl
es
or contact
Daniel Jones: dj1@noc.soton.ac.uk,
Andrew Gates: arg3@noc.soton.ac.uk
Rob Curry: r.curry@noc.soton.ac.uk

Continued on next page
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Serpent

Gorgon’s head basket star Gorgonocephalus caputmedusae
from the Norwegian margin at a depth of 920m

of the seabed footprint
from oil and gas
exploration. Operators
are keen to understand
the environments and the
ecosystems around their
offshore operations.
In a series of missions to the
Laggan field, in the Faroe-Shetland
Channel, detailed ROV video surveys
of the seabed at 600m water depth
showed the first ever high-resolution
scientific study of the effects and recovery
of these deep water communities from drilling.
These slow-moving cold-water communities
change little in two years, but 10 years after
drilling there was evidence of community recovery.
Footage uniquely shows how animals respond to
having their habitat changed or altered by the oil and gas
industry, in terms of drilling, laying of pipelines and subsea
development.
The programme also investigates how oil rigs and structures are
acting as artificial reefs.
Story by Daniel Jones and Andrew Gates
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At home in the ocean

Easytrak - Subsea Tracking
Sub-bottom Proﬁling
Acoustic Positioning
Acoustic Release and Telemetry
+44 (0)1493 440355

:

general@appliedacoustics.com

:

www.appliedacoustics.com

Hydroids
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Onshore Power

ONSHORE
The novel project of powering BP’s
offshore Norwegian North Sea
field at Valhall from shore as part
of the Valhall Re-Development
Project is currently at an advanced
stage with the schedule closely
on target and manufacturing at an
advanced stage.
BP awarded the key contract for
the enabling facilities to Nexans
Norway. The company will supply
the high voltage direct current
(HVDC) and fibre optic cables
from Valhall to the onshore station
in the southern part of Norway at
Lista.

VA L H A L

The system will replace the
offshore gas turbines currently
powering the field. This will
make Valhall one of the most
environmental friendly fields in the
world, while resulting in a safer
and more efficient source of power
supply. Nexans will perform its
work from its facilities in Norway at
Oslo, Halden and Rognan.
BP’s Valhall complex, is already
in its 26th year of production.
The field is currently being
produced from five separate
steel platforms for quarters,
drilling, wellheads, production and
water injection. Like the nearby
Ekofisk field, it lies on a chalk
reservoir and the depleted oil is
causing the reservoir to compact
– in Valhall’s case at a rate of
approximately 20cm/year. BP’s
response has been to phase out
the platforms and embark on a
redevelopment project will be
based on transferring operations
to an integrated new production/
hotel (PH) platform bridge-linked
to the water injection and wellhead
platforms. This will become
operative in 2010 and allow Valhall
to continue on stream until 2050.

Deactivated 2010

QP
PH

The redevelopment plan
envisages the platform being
powered by electricity direct from
shore by means of a 292km power
link – an unprecedented distance
for an offshore installation.
In order to carry out the production
of 120 million b/d oil and 143
million ft/day gas as well as
offshore loading and enhanced
oil recovery (EOR), the platform
requires a 78MW power supply.
Plans are underway to take
alternating current from the
national grid at 300kV and convert
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DP
IP & WP
PCP
Deactivated 2010

The Valhall field

L

it to high voltage direct current
(HVDC), This will then be
transmitted at 150kV through a
subsea power cable to the new
platform. A converter will then
re-convert it back to 11kV AC for
use on the field.
This will be an environmentally
attractive solution, eliminating
300 000t of CO2 and 250t
of nitrogen oxide (NOx),
annually when compared with
a combined cycle power plant
operating with low NOx gas
turbines. It will also result in a
reduction in carbon tax.
In 2004, ABB and Nexans
embarked on a project to verify
the converter-cable solution
and performed separate studies
to prove the power-from-shore
alternative.
The power transmission was
to be carried out by a 292km
long NOZFA-L 150kV IRC
subsea HDVC cable type with a
500mm2 copper conductor and
a 1070mm2 integrated copper
return conductor. This was to be
bundled with a G12-SAH optic
cable with 12 fibres.
There is already a fibreoptic
link to the mainland, however,
the second line will provide
full redundancy for the
communications systems to
Stavanger.
The manufacturing of the 292km

HVDC cable started at Nexans
Norway factory in Halden in February
2008 and will be completed in spring
2010.
In order to protect the cables from
marine activities such as fishing, the
two cables will be trenched and buried
by the diverless Capjet 1MW system.
The near shore burial will be done by
another diverless Capjet system which
will trench 1200m of cables. Nexans
will also excavate 800m of onshore
trenches. Depending on the findings
of the route survey, optional work
includes the rock dumping following
the installation and near platform
protection using mattresses. Nexans
has also looked at the crossings with
other cables and pipelines in the area.

Onshore Power

POWER

At the platform end, Nexans Norway
will carry out the pull-in and hook-up
as well as the electrical installation on
shore and on the platform. J-tubes will
be preinstalled on the jacket to protect
the cables at the platform, as well as
J-tube seals that forms part of the
corrosion protection system. Statnett
are supporting BP to examine the
optimum route offshore with JP Kenny,
responsible for coordinating the cable
routing close to the platform itself.
Mustang is the integration contractor
and are looking after the project
interfaces.
There are three marine installation
campaigns starting at the platform in
summer 2009. The second campaign
is in spring 2010 and the pull-in in
summer 2010. The civil cable routing
work will be in summer 2010.

King Cables
Nexans designed and manufactured
the world’s first subsea service umbilical to integrate a HV (high voltage)
cable. The 26km power-umbilical was
installed as part of a project to retrofit
two existing subsea wells in BP’s King
Complex with multiphase pumps.
Integration of the power cable and
umbilical functions in a single unit
enabled a HV (24kV) supply to be
provided in deep waters, which had
not previously been possible.
The concept of integrating HV electrical power cables in a subsea umbilical is very challenging from both the
mechanical and electrical design

aspects, with electrical interference
between conductors and inductive
losses in the steel tubes of particular
concern. An additional challenge is
that the cable will operate at depths
of over 1700m.

The King field

The umbilical system for this project
consistd of a main dynamic and an
infield umbilical to provide the necessary services to accommodate the
two subsea well pumping systems.
These services included high voltage
(HV) electrical power, low voltage
(LV) electrical power, fibre optic communications and chemical injection
and lube oil services.
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AC-ROV

Record Breaker
What is the world’s largest ROV? Well
that claim is laid by CTC’s new UT-1 or
Ultra Trencher. Recently it was loaded
out from SMD’s Tyneside facilities and
will be permanently installed on the
new-build vessel Volantis.
The world’s most powerful jetting trencher is capable of trenching rigid and flexible pipes, umbilicals and power cables.
It has more than 2MW of total power
(two 300kW and four 375kW power elements) and can deliver 1.5MW of actual
jetting power to the cutting surface. With
oscillating jets to undercut large diameter
pipes, the equipment is capable of accommodating lines of up to 1m diameter,
(trench depths of up to 2.5m) in water
depths of up to 1500m.
The system is neutrally buoyant in water
by means of syntactic foam macrospheres. The jetting spread can work in
high sea states as very fast, constant
tension recovery winches deploy and
recover the ROV using wires via a remotely detachable cursor.
UT-1 is based on a high strength steel
space frame with a length and width of
7.8m and stands 5.6m high. It weighs 60t
in air and has a bollard pull of 4000kg.
There are four 750mm vectored

thrusters, four 750mm vertical thrusters
and a pair of rear thrusters for balance.
The jetting system is a twin legged jet
tool mounted on double scissors linkage.
This is supplied by four variable speed
375kW water pumps which can supply
up to 4800m3/hr.
High pressure cutting jets are used for
sand and clay. The oscillating jets attack the whole soil face in front of and
beneath the pipe. It also is possible to
remotely control the water supply to
different portions of the jet array. Second
or multiple passes can be made along
the pipe as necessary.
For backfilling, jets mounted at the bottom of rear-mounted arms can be used
to create soil collapse onto the pipe as
part of a separate pass. The multi-pass
dredge system is based on a twin legged dredge mounted on a 180 deg pivoting system. This gives a 0-2.5m dredge
depth and a remotely controlled trench
width of 0.5-1.2m.
Dredging is carried out by four 375kW
water pumps through diverting the flow
from the twin eductor system mounted at
the rear of the vehicle. The system incorporates a comprehensive array of surveillance equipment including a pipetracker.

AC-CESS has sold an AC-ROV
underwater inspection system to
Vis-Tech Inspection of Alberta, Canada.
Founded in 1996, Vis-Tech is one
of Canada’s premier remote visual
inspection specialists, operating a fleet
of land based crawler systems and
an autonomous helicopter for altitude
inspection applications. Vis-Tech says
that the mobility and access capability
of the AC-ROV system has bridged the
divide between submerged remotely
operated vehicle (ROV) operations and
remote visual inspection applications.
Vis-tech has been monitoring the
development of micro ROV technology
for a few years now. Its research
has shown that the AC-ROV, has the
minimal size, portability and simplicity
of operation required for remote visual
inspection work typically the domain of
pole cameras and the like.
This follows the sale of three units by
AC-ROV distributor ‘ROV Downunder’.
Facilitated by ROV Downunder’s
Managing Director Bill Bulloch, the units
have been delivered to their new owners
Warwick Camplin of Camplin Diving
Services, Port Douglas, Queensland
explained the thinking behind the ACROV purchase:

UT1 ROV

“At Camplin we position ourselves
as your one stop for any underwater
work in any environment. With its
portability, ease of deployment, control
and high maneuverability the AC-ROV
fits perfectly with our ethos,” said a
spokesman.
Purchasing two AC-ROV systems in
quick succession, Mr Graham Thompson
of Underwater Observations P/L was
delighted with the offshore performance
of the first unit.
“The capable nature
of the AC-ROV has
led to a demand level
we did not foresee. The
decision to purchase
the second system was
client led, giving us a
greater work scope and
dual redundancy.”
The AC-ROV
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C-ROV
Hallin Marine has designed,
built, tested and successfully
demonstrated its own remote
operated vehicle (ROV). Called the
C-ROV, it fulfils a brief to create
a technically advanced, low cost
100hp, free-swimming, work-class
machine.

“The current workload means that
we have an immediate in-house
operational requirement for all initial
production units, in line with existing
demand for ROV services,” said a
spokesperson. “In the future we may
consider building C-ROVs for other
subsea operators.”
The C-ROV is 2.5m in length, 1.5m
in width and has a height of 2m. It
is neutrally buoyant in seawater but
3450kg in seawater. It has a 350kg
payload.

The Hallin C-ROV

The C-ROV will operate in depths
to 1000m and can be fitted with
a range of specialist sensors
and tooling to carry out wellhead
intervention, drill support and survey
work. It has been designed to
complement Hallin’s existing fleet
of heavier duty, tethered, deeper
operating construction and workclass ROVs and the company’s
range of smaller, inspection class
ROVs.

As standard, there is a 7-function
manipulator and a 5-function
grabber. For observation, there is
a Kongsberg Simrad OE14 colour
camera, a Kongsberg Simrad
OE15 low light camera and an
observation camera.
The target is illuminated by eight
250W lamps. There is also a
Novatech ST400 emergency
strobe, as well as a depth
sensor and sonar.
The ROV is deployed via
a hydraulically powered
A-frame and umbilical
sheave. The frame weighs
22 000kg with the ROV,
measures 6.1m by 2.8m
and stands 2.5m high
when erected.
The umbilical s stored
on a hydraulically
powered winch that can
sore 1200mm of 41mm
diameter umbilical.
It has a nominal
weight of 12 000kg
with 1200m of
umbilical installed.

There are four 350mm horizontal
and three 350 vertical hydraulic
thrusters which gives it a 3kt foward/
aft surface speed and a 1.5kt lateral
speed.

Expansion
Hallin has recently expanded the
size of its Singapore manufacturing facility by 50% to cope with the
sustained high level of demand
for its in-house designed and built
saturation diving systems and the
C-ROVs. To facilitate this expansion, the Company has signed a
lease on a factory unit adjacent to
its existing building at the Loyang
Offshore Supply Centre.
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Schilling’s UHD ROV

2 UHDs for Global
Schilling Robotics has supplied Global
Industries with two ultra-heavy duty
UHD ROV systems during the first
quarter of 2008.
The class-leading power and
technology provided by Schilling’s UHD
vehicles will allow Global Industries
to operate in the harshest subsea
environments and perform the most
demanding construction and intervention
tasks.
With approximately 5000 employees
worldwide, Global Industries has a
marine fleet of 30 vessels.
The ROVs (Schilling UHD production
units 30 and 31) feature 200hp and
are rated for operation to a depth
of 4000m. Each system includes
Schilling’s extended-excursion XE
tether management system (TMS) and
features its remote systems engine
technology with gigabit Ethernet, highdefinition video capability and advanced
auto functions.
ODIM’s launch and recovery systems,
featuring active heave compensation,
are integrated with the systems on
board Global Industries’ new-build
vessel Olympic Challenger.
The initial systems will be tasked
to perform a wide variety of subsea
operations in construction, IRM, SURF
installation, general field development
and deepwater support.

San Diego Harbour Police Complete
SeaBotix LBV Training
Members of the San Diego
Harbour Police successfully
completed comprehensive
training on its new LBV200L2
at the SeaBotix facility and San
Diego Harbour.
It selected three days of training
for four personnel, consisting of
comprehensive maintenance,
service and piloting skills.
Even with the proximity to the
SeaBotix facility, it understood
that proper training and
equipment knowledge was vital
for mission-critical applications.
The LBV200L2 was selected for
a number of reasons including a
200m depth rating, 250m (820ft)
of ultra-thin low drag umbilical
on a reel with slip ring, crisp
fibre optic video, internal LED
lighting, powerful brushless
thrusters, integrated control
console with 38cm (15in) LCD
and intuitive hand controller as
well as a 24-month standard
warranty.

retrieval of objects much easier.
These features are critical as
their objectives include evidence
gathering, search and recovery,
and ship hull inspections in
harbour currents.
To further enhance their
capabilities, the Harbour Police
selected options including a
multi-function grabber arm,
BlueView multibeam sonar,
USBL tracking, and external LED
lighting. SeaBotix is currently the
only mini-ROV that provides full
bandwidth multibeam sonar data
via a fibre optic Ethernet link to
topside, rather than only part of
the sonar’s capability via copper
wire. This means the evidence
they gather using the LBV will be
the highest quality possible within
the mini- and micro- ROV classes.

Unique to the LBV in this class
of ROV is four-axis flight (like a
helicopter) combined with autoheading, auto-depth and autotrim, as well as precise thruster
gain adjustments that make
The Seabotix LBV200L2
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Launch and Recov-

Jaguar on
the prowl

ery

At one time, smaller electric ROVs
were normally used for observation and
light intervention work, while heavier
duty tasks were the domain of the
larger hydraulic work-class ROVs. This
distinction has now been blurred by the
launch of a new electric large workclass ROV. Called the Seaeye Jaguar,
it is both the largest in Saab Seaeye’s
range and the most advanced of its
type in the world.
According to Saab Seaeye, its launch marks
the introduction of an entirely new generation of
electric underwater vehicles with technological innovations
set to maintain the company’s lead in the electric ROV
market. The Seaeye Jaguar has the highest payload and
thrust in its class, with a clever new simplified control
system that makes it easy to pilot. The Jaguar has a length
of 2200mm, a height of 1500mm and a 1325mm width. It is
rated for 3000m depth and it has a launch weight of 1100kg.
“At under half the weight of its hydraulic ROV equivalent,
with a smaller footprint and needing fewer operators, the
Seaeye Jaguar can bring significant savings in operating
costs. With a power-to-weight ratio that is by far the best in
its class, the Jaguar will bring the precise control associated
with Seaeye’s ROV technology to an ever wider range of

Pilot Interface
Saab Seaeye expect to
see the faster training of
new pilots and conversion
of experienced pilots
with the new simplified
control system. Its built-in
intelligence, with fewer and
more intuitive controls, has
lightened the burden on the
pilot by making it easier to
manage the ROV.
The pilot interface is a
combination of physical
switches and touch screens.
The primary vehicle controls
are ergonomically designed
on a pad which can be
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either mounted with in
the console desk, or if
preferred, removed and
operated on a 5m flying
lead.
Pilots will also find fault
diagnostics easier and
tailored to decrease repair
time. A unique system
of self-diagnostics and
simple presentation,
clearly displays the
fault and the necessary
remedial action to the
pilot. It uses pictorial
representations and
different language options.

heavy-duty work tasks,” said a
spokesman.
The core system is essentially two
halves that are completely independent and can be isolated
from each other. Thus, the propulsion and instrumentation
on each half of the ROV is powered by separate circuits,
each comprising a surface power supply that outputs a
3kV 800Hz single phase supply. This allows the ROV to
continue to operate on reduced power if one of the dual
power systems fails. The supply is transmitted via dedicated
cores in the main lift umbilical and tether. This reduces the
diameter and weight of the umbilical and significantly cuts
the size and weight of the on-board transformer. These
transformer outputs supply 500VDC, 24VDC and 110VAC
busses.
All the lights, cameras, thrusters, sensors, etc, are
connected to these busses through a power management
system. This monitors the current drawn by each device
and fed into the diagnostic system. The design allows the
devices to be switched and isolated remotely. A total of
24kVA is available for tooling. The dedicated surface power
supply outputs a 3kV 50/60Hz supply that is split into three
channels, eachof which can be individually switched and
shared to suit the specific tooling requirements.

Thrusters
Speed of ascent and descent is also faster. This follows new
developments in thruster technology that has doubled the
thrust power of previous systems. There are four horizontal
SM8 and four vertical SM7 500V brushless DC thrusters
which provide full 3D control including pitch and roll.
“Apart from having a greater power density, the integrated
drive electronics and velocity feedback give precise and
rapid thrust control with maximum acceleration and braking/

reversal without subjecting a damaging
load on the mechanics. This control
system is tuned to give maximum thrust
while using minimum power.

laying support, touch-down monitoring,
inspection, repair and maintenance,
and a high proportion of intervention
and construction tasks.”

“As the Seaeye Jaguar was unveiled,
the company has continued to make
inroads into a market area dominated
by hydraulic work vehicles, but where
operators are increasingly turning
to electric work ROVs, attracted by
lower cost of ownership and ease of
handling compared with the hydraulic
equivalent,” said a spokesman.

The incentive for ROV operators to
use electric is strong. Electric ROVs
not only weigh far less, take up less
deck space and need a smaller crew,
but they have significantly shorter
mobilisation times.

“This new breed of operator is bringing
innovation to cost effective operational
management by utilising the electric
ROV for the vast majority of tasks
performed by hydraulic systems. They
also focus on tasks for which the
electric vehicle is best suited: such as
drill support, survey operations, cable
The thrusters give
a forward thrust of
325kgf, a 290kgf
lateral thrust and a
25kg vertical thrust.
It has a forward
speed of 3kts. The
vectoring algorithm can
accommodate multiple
damaged thrusters
while retaining normal
flying characteristics

The chassis
is a rugged
polypropylene
and aluminium
frame designed to
maximise the free
water flow through
the ROV. The
materials and design
are balanced to give
light weight while
maximising strength
and stiffness for
tooling mountings
and a 1t through
frame lift capability

More compact surface control
equipment and transformers, and
less space required for workshop and
storage, means the deck space needed
for containers can be up to half that
required for a hydraulic ROV system.
Such functional benefits and the
technological innovations of the new
Seaeye Jaguar will bring a future
dimension to the company’s range of
ROVs.
The buoyancy is derived
from syntactic foam blocks
with a polyeurethane skin

The high torque, oil-filled
pan and tilt platform
is manufactured from
adonised aluminium with
positional information
graphically displayed on
the pilot’s dashboard

The accessories offered as
standard on the ROV include
a pair of Schilling Orion
manipulators: the seven
function position feedback
manipulator and the four
function rate manipulator

LARS
The Jaguar has a single roadtransportable skid-based launch
and recovery system, complete
with A-frame, hydraulic power unit
and a high-speed winch. It can
be configured for Zone 2 areas
of operation, while a subber and
rotator can be fitted to improve
safety during launch and recovery.

Underwater vehicles

.....
The winch-style tether management
system has an innovative shuttle
drum that moves side to side of
a fixed power sheave that greatly
improves tether life.
The 500m capacity drum is fitted
with a sealed oil compensated
electro-output slip ring. The
stainless-steel main frame is
fully adjustable, allowing for easy
adjustment to accommodate varying
sizes of ROV mounted tool skids. It
has its own dedicated power supply.

Three individually controlled
lighting channels are provided,
each comprising two LED lamp
units. Each LED light produces
the equivalent output of a 150W
tungsten halogen bulb
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Vehicles
Subsea Pipeline Inspection
The Neptune, developed by AGR, is
a high resolution ultrasonic imaging
tool designed to examine welds and
prescribed areas of subsea pipelines
and tubular structures. The technology
is the first of its kind that can perform
both high resolution wall thickness
mapping and time of flight diffraction
weld inspection via a ROV.

of subsea flexible flowline, umbilical,
mooring, FPSO buoy and riser systems
design engineering, procurement and
installation expertise. Diver and diverless
system design and installation expertise
includes project management for all
aspects of the subsea systems.

Where external inspection is normally
conducted with divers in conjunction
with dive support vessels (DSVs), the
AGR Neptune will enable routine ROV
inspections, reducing costs by approximately two-thirds. AGR Neptune operates externally with small inspection
class ROV’s. The new technology is
non-diver reliant and extends operating depths for the pipe line inspection
technology up to 6000m or the maximum range of an ROV.
Traditionally, to corroborate internal
pigging inspection findings, external
inspection tools deployed by divers
are used, with the depth range limited
by the transmission range of analogue
signals. The AGR Neptune data is
digitised and sends its data via the
ROV umbilical. The AGR Neptune will
accordingly reduce the need for divers
to inspect pipeline infrastructure using
external inspection tools.
Neptune has an extensive range

“The new system enables effortless
deployment by small inspection class
ROVs,” said a spokesperson. “It allows
high resolution inspection, normally
associated with significant DSV hire, to
become routine ROV inspection at some
30% of traditional cost.

“The quality of the ROV gathered data
permits fracture mechanic analysis and
remaining life assessment to be carried
out without compromising diver safety.”

Four for Bourbon
Schilling Robotics will supply
Bourbon with an initial order for
four ultra-heavy duty (UHD) ROV
systems during 2008 and 2009.
The UHD’s power and technology
will add class-leading, heavy-duty
work-class capability to Bourbon’s
ROV fleet.
Bourbon has focused its growth
resources and expanded its strategic plan to reflect the dynamic and
growing market in offshore oil and
gas marine services through 2012.
Bourbon has chosen Schilling for
support in achieving these goals in
subsea services.
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The ROVs feature 200shp and are
rated for operation to 4000m. The
systems will all include an extendedexcursion XE tether management
system and will feature Schilling’s
remote systems engine technology
with gigabit Ethernet, highdefinition video capability and advanced auto
functions.
Hawbolt Industries
has been selected to
supply launch and
recovery systems
for several of the
ROVs.

The Schilling UHD ROV
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U N D E RWAT E R
Earlier this year, Perry Slingsby
Systems (PSS) launched its
XLX work-class ROV – the latest
iteration of its Triton series which
started in 1986 with the XL and
later, the XLS. The new system is
designed to meet the increasing
demands of deepwater subsea
intervention.
The new generation ROV features
a common and upgradable design
for 3000m and 4000m capability.
Improvements were also made to
the vehicle dynamics hydraulic and
electrical user interfaces. Module
positioning has increased deck real
estate for larger tooling packages
with good access for maintenance.
The XLX’s advanced tooling
interfaces, complete with auxiliary
circuit and multiple proportional
control circuits, will allow additional
packages developed across the
industry in the future to be added to
the PSS control system.
The hydraulics power unit (HPU)
is based on the same 150HP,
3kV motor used on the XLS. The
pressure compensated hydraulic
axial piston pump directs output
flow to a manifold powering the
system thrusters, manipulators, pan
and tilt cameras etc. By logically
grouping hydraulic functions, the
number of manifold assemblies has
been minimised to just three: the
thruster, main and auxiliary.
The same Sub-Atlantic thrusters
used on Triton XLS are used on the
Triton XLX. Propulsion is by ducted
hydraulic thrusters, controlled

through proportional valves in the
thruster manifold. The 20-station
thruster manifold consists of
16 M33 pressure reducing control
valves (two per thruster, each
providing control of one direction of
rotation, with four spares). A single
M33 unit provides 0-3000psi to
the main manifold. The other valve
operates as a relief valve set at low
pressure to provide a return path
back to tank. The valves are enclosed
in an oil-filled pressure compensated
enclosure.

XL

Under the Ice
A key feature of the XLX package is
the new integrated controls engine
(ICE). This real-time control system
forms the core element of the system
architecture. This fundamentally
consists of four primary computer
nodes: two surface human machine
interface (HMI) PC nodes, a surface
real-time controller node and a
subsea real-time controller node,
which communicate with one another
via an Ethernet network integrated
with a fibre optic telemetry system.
The subsea controller part gives
the XLX a degree of protection if
telemetry to the vehicle is lost. Should
the downlink data communication
between the surface controller and
the subsea controller fail, it goes into
standard failsafe mode. All horizontal
thruster commands are set to zero,
the ROV is put into auto depth control
mode, all other automatic control
modes are turned off and other
commands are maintained as they
were prior to losing communications.

The subsea components are operated
in oil-filled containers at ambient
pressures and thus obviates the use
of pressure vessels. This, therefore,

The XLX HPU represents a 40% increase in available flow over previous
150hp systems. This, combined with
a horsepower limiting
control, affords optimum performance
to the hydraulic system.
With system pressure set at 3500psi,
the hydraulic system will output
60gals/min. Normally, if the flow
demand increases above this on a
150hp system, pump pressure falls
off dramatically. When the flow demand increases on the XLX hydraulic
system, however, the pump pressure
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is proportionally reduced in order to
maintain 150hp output. The result
is a pump that can produce 60gpm
at 3500 psi, as well as 90gpm at
2400psi.
This significantly increases performance when operating all eight thrusters and prevents pump saturation.
The main and auxilliary systems
reservoirs are of identical design for
communality of spares. They
have approximately 1200cc capacity
and improve heat exchange subsea
during operational conditions.

Vertical bollard pull

Hydraulic Power

Horizontal bollard pull

Differences in bollard pull between a
typical 150hp ROV (red) and the XLX
150hp (blue)

X

on the other hand, is partly software
driven and can be easily customised.
At the surface, the pilot views the
system by means of a customisable
graphical user interface (GUI) linked to
a database.
The two HMI computers provide the
graphical interface to allow the pilot
and co-pilot to access the mission
critical data. The HMIs are completely
independent of each other– if one
fails and the second is not affected,
the system can continue with normal
operations with a single interface.
Each HMI computer produces two
graphical outputs. Not only are there
multi-image displays, but for the first
time, the interface uses touch-screen
technology. The design of the software
is such that up to 100 screens can be
accessed within two movements of the
touch screen.
Ther are a total of four graphic
displays (two for the pilot and two
for the co-pilot). The system is
flexible enough to configure all
aspect of the vehicle controls, giving
the facility to display exactly what
and where the operator requires.
The static areas, such as system
alarms, communication status and
GUI navigation controls, are always
present with every display, however,
the the dynamic areas change from
page to page.

means a reduction in weight while
facilitating ease of maintenance.
Many control systems are hard-wired
and the configuration is fixed. ICE,

While providing ergonomic for the
control of the ROV, the system also
has an intuitive problem diagnostics
capability. Pictorial sub menus provide
user interfaces that display surface
and subsea system components.

Data
Dimensions
Length (mm)
Width (mm)
Height (mm)
Depth Rating (m)
Weight in Air (kg)
Payload Capacity (kg)
Power Pack (Shaft HP)
Thrusters Horizontal (mm)
Thrusters Vertical (mm)

3226
1803
2000
3-4000
4900
250-550
150-200
4 x 380
4 x 305

Bollard Pull (Nominal)
Forward (kgf)
Lateral (kgf)
Vertical (Up) (kgf)
Through Frame Lift (kgf)

1100
1100
1030
3000

Underwater vehicles
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Standard Equipment
Gyro/Fluxgate Compass
Pitch/Roll Sensor
Digi-quartz Depth
Doppler Velocity Log – ROV DP
Auto Functions
(Heading/Depth/Altitude/Position)
16 Station Proportional NG3 MAIN
Manifold
14 Station Thrusters Manifold
12 Station Tooling Manifold
500W Lights on Dimming Circuits
available (6)
Interfaces For
Manipulator (Left/Right)
Sonar
Hydraulic Tool Interfaces
Electric Tool Interfaces

Wonder Wall
A major feature of the new
ergonomic display architecture is
the video wall technology. This
allows the user to control the
information on four independent
40in LCD monitors.

Typical screen viewed
by the ROV pilot

While the display settings can be
organised depending on each
pilot’s preferences, the system
is capable of displaying up to six
graphics and six video windows
simultaneously. The XLX can
connect up to 24 input signals at
any given time.
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AUVs
Green AUV
Delegates attending the Unmanned
Maritime Systems Technology
Review, held in February in Florida,
heard that American researchers
had developed the world’s first green
underwater vehicle – a glider propelled by energy converted from the
ocean’s heat.
According to the Woods Hole
Oceanographic Institute and the
Webb Research Corporation, the
glider travelled 13 000ft (4000m) below the surface between St Thomas
and St Croix in the Virgin Islands
more than 20 times since its
December launch.
The team said that the glider may
fly independently for as long as six
months, rising to the surface periodically to orient itself by GPS. Although
most underwater gliders rely on battery power, researchers say the new
propulsion method allows for cheaper
vehicles and extended running hours.
Researchers working for the US
military are now developing similar
underwater vehicles that would not
need to rise to the surface for GPS.

Ramses
Ixsea has developed Ramses, a
unique positioning system which
combines an embedded data fusion
engine, real-time range and positioning computation, USBL acoustic positioning data and coupling with PHINS
inertial navigation system. It has been
particularly designed for
use with autonomous
vehicles.
Ramses’ operating
principle, simultaneous
localisation and mapping
(SLAM), was developed
in the 1980s as a technique used by robots to
position themselves while
building up a map within an
unknown environment.
Ramses uses SLAM to compute the unknown positions
of beacons deployed on the
seabed, while keeping track of
its own current location, and to
provide on-the-fly array calibration. When Ramses is aided by
an external subsea positioning
system (INS or USBL), SLAM
can be operated with only one

transponder and delivers unique
sparse array operating capacity.
Ramses works in an open and flexible way and can be either used in
standalone mode or combined with
other positioning systems to improve
overall performance. In stand alone
mode, Ramses can be used on
small autonomous underwater
vehicles (AUVs) and small remotely operated vehicles (ROVs).
When combined with PHINS
Inertial Navigation System, applications include: AUV long-term
navigation such as pipe survey;
accurate seabed imagery survey;
AUV defence applications with
deployed transponders not previously calibrated and ROVs.
When coupled with PHINS
Inertial Navigation System
plus GAPS (IXSEA’s calibration free USBL) or any
other high-grade USBL,
it can be used for ROV
inspection, maintenance
and repair, as well as
subsea construction.

Iver2 to Johns Hopkins
AUV manufacturer OceanServer
Technology, has sold an Iver2 pocket
vehicle to the Applied Physics
Laboratory (APL) at Johns Hopkins
University. This will be used for general research including the development
of underwater sensors systems.
The APL is a not-for-profit centre
for engineering,
research and
development. APL
solves complex

problems that present critical challenges.
The Iver2 is a new low-cost, simple to
operate AUV system that incorporates
a truly ‘open’ software architecture and
defined hardware interfaces that enable researchers and OEMs to quickly
adapt the Iver for a variety of applications. Common payloads include GPS
navigation, CTD probe, altimeter, sidescan sonar and several water quality
sensors.
Each system includes the
OceanServer VectorMap Mission Plan-
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ning and Data resentation tool, which
provides geo-registered data files that
can be easily exported to other software
analysis tools. The VectorMap program
can input any geo-referenced chart, map
or photo image, allowing the operator to
intuitively develop missions using simple
point-and-click navigation.
The base vehicle, with a starting price
at just over $50 000, gives university,
government and commercial users an
affordable base-platform for survey applications in water quality, hydrography,
security and general
The Iver2
research.

Antarctic AUV...

SWATH-Plus

Researchers plan to take an AUV to the Antarctic in an
attempt to evaluate systems able to operate in the extreme
conditions found on Jupiter’s moon Europa, in a NASAfunded programme. The AUV is being specifically designed
to minimise impact on the environment in which it is working. This is primarily to meet strict Antarctic environmental
protocols, but will also be a useful feature for planetary
protection and improved planetary science in the future.

SEA has been working with Hydroid to develop the
SWATHplus-RS100 bathymetric sonar, designed specifically for the REMUS-100, and providing the AUV with
a wide swath bathymetry capability. The SWATHplusRS100 fits as a short section of the AUV (<40cm length)
and will be available on new vehicles and for upgrades to
existing vehicles.

Called the ENDURANCE (Environmentally Non-Disturbing Under-ice Robotic ANtarctic Explorer), it will map the
under-ice lake dimensions of West Lake Bonney in the
McMurdo Dry Valleys in 2008–2009. Onboard measuring
equipment will record temperature, electrical conductivity,
ambient light, chlorophyll-a, dissolved organic matter, pH
and redox of the water column in the entire lake.
It will also look at benthic microbial mats, other lake bottom
materials, lake ice bottom and the glacier contact, for all of
which there is a paucity of data. The important thing is that
the fast moving device will not influence sensitive biological
and chemo/thermo stratifications.
The idea is to deploy the compact vehicle through a melt
hole in the ice surface of the lake to have the vehicle
execute a pre-programmed 3D grid sampling trajectory and
then reliably auto-dock with an extraction system at the
melthole at the conclusion of a mission.
The ENDURANCE AUV is being built by Stone Aerospace
in Austin, Texas. It is based on of an earlier vehicle known
as DepthX. Because it must be deployed downhole, a
significant design effort is required to develop the most
compact vehicle
possible to enable ingress and
egress through the
smallest possible
melthole in the lake
surface.

Underwater vehicles

.....
The system operates at 468kHz, as for SEA’s current
ship-based SWATHplus-H, providing high accuracy
bathymetric survey with co-located sidescan over
excellent swath-width to depth ratios.

...via Wisconsin
In February, researchers centred upon Lake Mendota in
Wisconsin for a practice run before Antarctica’s
permanently frozen Lake Bonney.
The data gathered from these expeditions was looked at by
the University of Illinois’s Electronic Visualization Laboratory.
Researchers there were able to create 3-D images and maps
of the lake.
The process began by mapping the melt hole and using GPS
coordinates of the opening, used this as a position reference for
temperature, light and the water chemistry sensors. Data from
the eight-hour mission were stored on flash disk memory for
later recovery and analysis on the surface.

The nominal
dimensions for the
compact vehicle
are 1422mm in
length, 1066mm
in width, and
782mm in height
with an estimated
dry weight of 80kg
in air and neutral
and non-rotating
in water. Other
architectures are
possible and being
considered.
The AUV entered Lake Mendota via a 3.1m by 4.3m
rectangular dive
2 hole cut using chainsaws
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Deepwater installation

D E E P WAT E R I N S TA L L AT I O N
When operators look to install
subsea modules and structures, they
traditionally lower them to the seabed
by wire and chains. When using this
technique, the metal lines not only
need to support the subsea structure,
but also their own weight.
As water depths increase, however,
this factor becomes critically important.
A steel wire necessary to lower a 250t
module to a depth of 2500m would
itself weigh 300t in water. This puts
a practicable limit of wire and chain
installation at around 2000m.
Over the years, the offshore industry
has used fibre ropes for a variety of
mooring applications. These fibre
ropes enjoy a number of useful tensile
properties. However, in a mooring
application, the ropes are paid out
from a drum, and it is only when
they are anchored that the tension is
applied.The fibre rope then stretches
2-3% under load.
If the fibre rope were to be used for
the installation of a subsea module
in deep water, however, it would be
under tension immediately at the
point of it leaving the winch drum. The
limiting factor in this, therefore, is not
the fibre rope itself, but the winch used
to deploy it.
In traditional traction winches, the
rope would elongate with tension. The

Fibre Rope
drums, however, move at the same,
constant, speed so that there would be
a slippage between the rope and the
drums. This slippage would result in
heat generation and abrasion, which
could wears down the rope causing
premature failure.
This prompted Odim to develop the
cable traction control unit (CTCU).
Carefully matching the handling
system to the properties of the rope,
it overcomes these problems allowing
for rope elongation by individually
controlled sheaves which move
at different speeds and torques,
distributing the load evenly to prevent
spinning and slippage and having a low
and variable coefficient of friction.
This initial research was carried out
as part of a joint industry project (JIP)
supported by Norway’s Demo 2000 research programme. Financing was supported buy a numberof bodies including
Statoil, Hydro, Shell, Petrobras, Subsea
7, Technip, Celanese AMI, Honeywell
Spectra and Puget Sound Rope. Based

Beneﬁts of ﬁbre rope
Fibre ropes have high strength to
weight ratios, good bend fatigue
properties and no limitations to their
lengths. They are torque-free and
easily inspectable.

in deep water. A steel wire able to
lower a 250t module 2500m would
weigh 300t in water. A comparable
fibre rope would be neutrally
buoyant.

The fibre rope is as strong as steel
wire equivalent, yet only a tenth
of the weight in air. Conversely,
this fibre rope of an equal size can
handle a substantially higher payload

Fibre rope’s low specific weight
makes it suitable for winches
and handling equipment with
smaller dimensions and power
requirements and its steel wire
equivalent, reduces energy
consumption and makes it
suitable for smaller ships
or rigs.

The CTCU system on deck. All illustrations on these

on the CTCU, it also included a storage
winch, a spooling device, an inboard and
outboard damping device and hydraulic

A fibre rope can be
repaired and spliced onsite.
Conversely, wire rope would
have to be repaired onshore
or replaced.
Left: Wire and chain vs fibre
rope
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Pathway of the rope around the
sheaves

CTCU

Odim are currently looking to new
applications to expand the system,
including oceanography, A&R,
mooring and anchor line installation
and mooring systems for rigs.
The
Subsea 7 has recently used the
cable
system on over 300 occasions on
traction
1400-2750m depths on the
control
Independence Hub and Agbami.
unit

CTCU Breakthrough
Aker Oilfield Services has
awarded ODIM a contract to
deliver a 125t CTCU system.
This is part of a joint industry
project (JIP) supported by
Norway’s Demo 2000 research
programme. This contract
also opened the way for a
contract in November 2007
with Aker Oilfield Services for
delivery of a tower and module
handling system for deepwater
installation.
‘‘This is an important
breakthrough for the CTCU
deepwater technology ,”
said chief executive officer
Jogeir Romestrand at ODIM
ASA. The contract ensures
full financing for ODIM’s
fabrication and on-field testing
of a system with a twofall
configuration. This will allows
players pursuing demanding
deepwater projects to install
structures weighing up to 250t.
The system is due for delivery
in April 2009.
The JIP now being joined
by Aker Oilfield Services is

partly funded through Demo
2000. This programme has
been established by the
Research Council of Norway
for project-oriented technology
development in the petroleum
industry.
“With fewer large discoveries
and more petroleum
exploration in deep water, a
strong growth in deepwater
installation is expected
from 2008-09,” said Jogeir
Romestrand. “The weight
benefits permit the use
of smaller and lower cost
vessels.”
“The steady expansion in
demand for deep-water
technology means that this
project is perfectly timed
to demonstrate the unique
qualities of lifting the heaviest
subsea modules in the
deepest water. The installation
market is now seeking
systems which can handle
modules weighing up to 250t
in water depths of more than
1500m.”

pages courtesy of ODIM magazine

and a control system. It was tested in the
workshop using 10t dynamic and 45t static test loads with third-party witnessing by
the DNV. This was followed by single and
multifall offshore tests with a 35t test load
using 56mm and 18mm diameter rope at
a depth of 75-125m. There followed full
barge multifall tests lifting a 200t weight
with 56mm rope.

Integrating proprietary equipment

In what is seen as a protoype test in live
conditions, the system was chosen to
deploy three 36t gravity anchors on the
Ormen lange field. This used a
46t (74t peak) CTCU winch and a 56mm
rope to a depth of 855m. The loadingon
the rope was 218-253t. The installation
was carried out by the SV Geofjord.
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Riser management

RISER
Subsea engineering company
MCS, in partnership with Fugro,
have launched a new range of
onboard riser management tools
that provide the offshore drilling
industry with the possibility of
enhanced safety and substantial
cost savings.
“Riser management is seen as
an increasingly important part of
contemporary field operations,”
said a spokesman. “Because of
the high drilling day rates, it is
increasingly important to minimise
non-operational downtime. Working
in areas of strong currents,
however, instances of riser and
component failures, suspended
operations and loss of station
keeping have been recorded.
It is, therefore, important that
riser management strategies are
followed in order to maximise
operability and protect subsea
infrastructure from damage.”
This prompted Fugro and MCS
to develop a riser management
package. Called Optima, this
software platform assists operators
and drilling contractors to plan and
monitor operations with drilling or
completion/workover risers.
Combining MCS’ advanced riser
analysis techniques and Fugro’s
offshore monitoring experience,
Optima provides an integrated
approach to help overcome the
challenges of drilling in deep
water, high currents and other
environments which commonly
pose significant risks to operations.

Advanced
Management
“The system confers
a number of benefits,
perhaps most
importantly eliminating
over-conservative
assumptions that are
inherent in operations
planning carried out in
the office. By planning
riser operations
on-board using
prevailing or forecast
metocean conditions,
it is possible to
optimise the operating
envelope, leading to
reduced downtime
and substantial cost
savings”

It also increases confidence in
carrying out riser operations in
prevailing or forecast metocean
conditions, resulting in a reduction in
unplanned incidents.

At the heart of Optima is the finite
element analysis engine from MCS’
Flexcom software, an industry
standard in advanced 3D offshore
riser analysis.
Optima can take outputs from
existing vessel systems (or manual
inputs) and predicts the behaviour
of the riser in the prevailing or
forecast metocean conditions.
The system provides real-time
guidance to operational personnel,
allowing optimisation of drilling and
workover operations. Key results
are presented graphically in an
intuitive display.
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Optima-RMS main window

Optima-Offline main window

Furthermore, it provides the ability to
properly plan dual activity operations
on-board resulting in greater
efficiency.
Another advantage is that it supports

Optional Packages
It is possible to augment the Optima system by
a number of options including the online and
offline riser simulators, fatigue measurement
and tracking, VIV and riser angle measurement

Riser

Optima-Online

and Planning
enhanced long-term riser
integrity from recording riser
usage and fatigue exposure
and reduces annual riser
inspection costs through
optimisation of inspection
programmes.

Typical choices are
tensioner tension and
stroke, upper and lower
flex joint angles, top
current speed and vessel
position (proximity to edge
of operating envelope.”

There is a reduced risk of
failure through improved system
monitoring and operation
– staying within operational
capacity of the riser. It can lead
to reduced fatigue and wear on
critical riser components and
can help to protect the well.

The operator display
shows operating envelope
(based on flex joint
angles or other limiting
parameters) with vessel
and wellhead position, and
optimum vessel position
advice for drilling and
non-drilling (standby),
completion/workover
operations, minimum and
maximum top tension limits
and optimum top tension.

“Optima is configured to
acquire data from a range
of vessel systems, including
vessel position and heading,
the tension and stroke,
current profile, sea-state data
(significant wave height),
internal BOP pressure, drilling
mud weight and hook load,”
said a spokesman. “Key data
are displayed in real-time and
alarm limits can be set by the
operator to draw attention to
exceptional conditions.

The core Optima software
can be augmented with
a number of options
including: online and offline
riser simulators, fatigue
measurement and tracking,
vortex induced vibration
(VIV) and riser angle
measurement.

There is an additional online drift-off simulator
option that predicts the behaviour of vessel
and riser on loss of DP capability. It uses a fully
coupled riser/vessel model to compute drift-off
path, yellow and red watch circles and point of
disconnect (POD).

Riser management

MANAGEMENT

Optima-Oﬄine
There is also a range of offline simulation
tools for examining ‘what if’ scenarios and
planning riser operations for such issues as
drift-off (for DP power loss), riser hang-off, riser
deployment/retrieval, riser disconnect, dual
activity/simultaneous operations (SIMOPS),
including subsea equipment installation and
retrieval, drift running and riser transiting.

Optima-Fatigue
The fatigue package incorporates damage
calculation and tracking for each riser joint.
A database accumulates fatigue data, riser
joint usage and other statistics. Data can be
accessed per joint, per well, for lifetime etc
and exported. The Optima-Fatigue package
can also be augmented with clamp-on strain
gauges for high-accuracy fatigue damage
measurement.

Optima-ERA
Another package interrogates electric riser
angle measurement sensors for drilling risers
for improved riser response prediction.

Optima-VIV
By fitting motion measurement pods to the
riser, the Optima-VIV package gives real-time
operational advice on vortex induced vibration
levels, along with warning and alarm limits
highlighting potential concerns.

Optima-RFID
It is possilbe to fit radio frequency ID tags to
each riser joint. These are scanned by a handheld logger during deployment, creating of
record of the actual riser stack-up.

Optima-Remote

The Riser Input Module (RIM), which is used to enter the riser stack-up

It is possible to access Optima displays from
existing rig PCs (for example, on the bridge)
using a standard web browser. Laptop and
driller’s house display options are also
available.
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Directory

Products and Services

Directory
UNDERWATER VEHICLES

EQUIPMENT DISTRIBUTORS

Perry Slingsby

Atlantas Marine

Ings lane, Kirkbymoorside,
York YO62 6EZ, UK
+44 (0)1751 431751
pssi@uk.perrymail.com
www.perryslingsbysystems.com

1st foor, Telstar House,
Mead Ave, Houndstone
Business Park, Yeovil,
Somerset BS22 8RT, UK
+44 (0)1935 426000
info@atlantasmarine.com
www.atlantasmarine.com

Saab Seaeye
Seaeye House, Lower
Quay Road, Fareham,
Hants, PO16 0RQ, UK
+44 (0)1329 289000
rovs@seaeye.com
www.seaeye.com

Schilling Robotics
201 Cousteau Place,
Davis, CA
95618-5412, USA
+1 530 753 6718
sales@schilling.com
www.schilling.com

SeaBotix
1425 Russ Blvd, T112D,
San Diego,
CA 92101 USA
+1 619 239 5959
info@seabotix.com
www.seabotix.com

Sub-Atlantic
Woodburn Road, Blackburn
Business Park, Blackburn,
Aberdeen AB21 0PS, UK
+44 (0)1224 798660
sales@sub-atlantic.co.uk
www.sub-atlantic.co.uk

VideoRay
580 Wall St, Phoenixville,
PA 19460, USA
+1 610 458 3000
info@videoray.com
www.videoray.com

SUBSEA SUPPORT
Trelleborg CRP
Stanley Way, Stanley, Skelmersdale,
Lancashire WN8 8EA, UK
+44 (0)1695 712000
offshoresales@trelleborg.com
www.crpgroup.com

ACOUSTIC SYSTEMS
Applied Acoustics
Marine House, Marine Park,
Gapton Hall Road,
Great Yarmouth NR31 0NB UK
+44 (0)1493 440355
general@appliedacoustics
www.appliedacoustics.com

Kongsberg Maritime AS
Kirkegaardsveien 45
PO Box 483 N-3601,
Kongsberg, Norway
+47 32 287320
subsea@kongsberg.com
www.km.kongsberg.com

MacArtney
Gl Guldagervej 48
DK-6710 Esbjerg V, Denmark
+45 7613 2000
mac-dk@macartney.com
www.macartney.com

Sonardyne
Blackbushe Business Park, Yateley,
Hants GU46 6GD, UK
+44 (0)1252 872288
sales@sonardyne.com
www.sonardyne.com

Sonavision
16 Denmore Road, Bridge of Don,
Aberdeen AB23 8JW, UK
+44 (0)1224 707737
info@sonavision.co.uk
www.sonavision.co.uk

Valeport
St Peter’s Quay
Totnes, Devon,
TQ9 5EW, UK
+44 (0)1803 869292
sales@valeport.co.uk
www.valeport.com

The fastest way to find suppliers of products and services for the subsea industry
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SUT News

SUT
Subsea Developments in
Azerbaijan – A Challenge?

GLOBAL OFFSHORE
PROSPECTS

Report on Evening Meeting London 18th March 2008

Report of the London Evening
23 January 2008

This evening saw a reasonable
turnout for this KBR sponsored
event concerning developments in
Azerbaijan.

This presentation, now becoming an
annual event much looked forward to
by the industry, played to full houses
in both London and, for the first time,
Aberdeen.

Phase 3 of the ACG project, the
subsea water injection system.
Whilst the water depth of around
200m would not be considered
deep today, there were a number
The first speaker was Dickon Parnell of issues such as unpredictable
who is BP’s lead subsea project
deepwater currents and seabed
engineer for the Azeri, Chirag and
movements due to seismic activity
Gunashli (ACG) Phase 3 Subsea
that make working there far from
delivery team.
easy.
After setting the scene on the
current and increasing world
demand for oil and gas, he showed
how important this province is
and also the part it had played in
years gone by. Indeed, Azerbaijan
can claim to be one of the world’s
oldest oil producing countries,
with oil production beginning in
1848 – albeit not using technology
that would be recognised or even
allowed today.
Dickon went on to describe the ACG
developments that have taken place
offshore in the Caspian since 1994.
The infrastructure in terms of
platforms and pipelines in this area
is significant, the scale of which
came as somewhat of a surprise to
some members of the audience who
had not kept abreast of what had
been happening there.
We were reminded that this had
all been achieved despite the
constraint on vessel size limited
by access to the Caspian through
the north and south canal routes.
Dickon concluded by giving an
overview of the processing facilities
associated with this development.
The next speaker was David
Hargroves of KBR who focused on

Much emphasis had been
put on equipment testing at
various stages and the need
to get everything right before
installation. The system uses the
10kpsi Cameron spool tree with
control from Vetco-Gray. We were
told that startup was imminent.
David concluded by showing
some impressive videos of the
facilities.
A number of questions from the
audience were forthcoming.
One of these brought out the
differences between this project
and others. The limitation on
vessel size has already been
mentioned, as have the currents
and moving seabed.
A poorly defined and disputed
border across the water with a
neighbouring country though is
one thing that sets this project
apart from many others – not
a problem many of us in the
audience would wish to be
confronted with.
On this sobering note we
continued discussion over our
usual wine and cheese.
Dr R L Allwood
March 2008

The latter was held as a lunchtime
meeting, and the Douglas-Westwood
team was also joined by Professor Alex
Kemp (Petroleum Economics, University of Aberdeen) on ‘Prospect for activity levels in the UK Continental Shelf
to 2035’. Another difference between
the two events was that, in Aberdeen,
Steve Robertson’s role was taken over
by Douglas-Westwood Operations
Director Andrew Reid.
At the London meeting, ohn Westwood,
Managing Director of Douglas-Westwood, started with an examination of
the issues underlying the present state
of the global industry, such as soaring
oil and gas demand, the outlook for
oil and gas prices and the likely future
impact of issues, such as resource and
people shortages.
Reviewing the market drivers, he
particularly highlighted the growth both
in population and the economies of the
world as driving up demand and thus
saw little immediate reason for the oil
price to drop.
He made the point that, although consumption had fallen in the developed
world, that of the developing world was
growing apace along with its gross
domestic product (GDP), as exemplified
by India’s growth in car sales. However,
the impact of high oil prices (not helped
by the weak dollar) on the least developed countries was severe.
On the supply side, shallow water
resources had little to offer in the future
and onshore resources were in politi-
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cally difficult areas (he noted that
Gazprom held 16% of the world’s
gas reserves and its move on those
of Nigeria). The remaining offshore
prospects were in deep water, which
was good news at least for this audience.
He digressed slightly by noting that
gas flaring was a major issue and
waste of resources, with Russia
and Nigeria being the main culprits.
One extraordinary statistic was
that flaring overall added the same
quantity of CO2 to the atmosphere
as 115 million cars (about 1/7th of
the world’s fleet). This could well
change with the move to monetise
natural gas assets, and he foresaw
a great increase in liquefied natural
gas (LNG) and gas-to-liquid (GTL),
and commensurate increase in LNG
Capex.
A key point he saw was the change
in balance between the national oil
companies (NOCs) and the international ones (IOCs). Whereas previously the IOCs had held most of the
world reserves of oil, now the vast
majority were held by the NOCs.
This was leading to a new business
model for the IOCs as total energy
companies.

Steve Robertson Douglas-Westood’s
(Assistant Director and Manager Oil
and Gas) took over to talk specifically
about the global outlook for offshore
oil and gas. Capex and Opex would
continue to grow in deep water, but
Europe would see a decline as its fields
were mature. Major newbuild activity
was underway in the offshore drilling
fleets and there were continuing record
levels of expenditure expected in drilling operations, where oilfield services
were an important factor.
Floating production systems would
become important, both to access
very deepwater fields and to allow redeployment of assets so that the cost
could be amortised over several fields.
Subsea was thus also expected to
grow, with all the attendant services.
John Westwood then went on to
speak about opportunities and
threats. The Arctic was clearly one
new major opportunity and here,
as well as elsewhere in deep water
around the globe, countries were
rushing to lay claim to what they
could through UNCLOS.
This required a major data gathering
exercise to support these claims with
a deadline of Spring 2009 (although

this has been relaxed somewhat for
developing countries). He then moved
on to offshore renewable energy.
Offshore wind was the most mature of the technologies, with great
growth potential, but was competing
for many of the same resources and
assets as the offshore oil and gas
industry as well as its inshore cousin.
Also in this competition for offshore
skills and resources was a renewed
interest in deep-sea mining as
commodity prices rose. However,
there were additional opportunities
for companies in the offshore oil
and gas sector ashore, especially in
harsh environments.
However, he stressed that the biggest single threat to the industry was
in the shortage of experienced man
power. He left the audience with the
question: “Offshore energy is a huge
business opportunity – but can the
industry deliver?”
This question, among many others,
was debated in a very interesting
Q&A session, followed by the usual
networking with cheese and wine.
By Ian Gallett, March 2008

SUT HOUSTON BRANCH

2008 Scholarship Programme
The Society for Underwater
Technology – Houston Chapter (SUT
Houston) is launching its 2008
scholarship programme.

Undergraduate students must have
completed at least one year of full-time
study, and must be enrolled full time
while receiving the scholarship.

This year SUT Houston will again be
offering three $5000 undergraduate
scholarships and a $10 000 graduate
scholarship. In addition, corporate
sponsors Cameron and Fugro GEOS
will each be providing $5000 undergraduate scholarships. MCS and
FMC have sponsored half scholarships in the amount of $2500 each
all to be administered by the SUT on
their behalf.

Graduate students must also be
enrolled in full time graduate study.
Applicants can be students of any
nationality in full-time study at any accredited college or university within the
United States.

Applicants are encouraged and
welcomed from the fields of marine
science, technology and engineering
or mainline science and engineering
courses where students can demonstrate an interest in pursuing a
career in the marine field or a marine
application for their studies.
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During this time of intense personnel
shortages for offshore and coastal
engineering industries, the SUT
scholarship programme offers sponsor organisations positive exposure
to the academic sector and an opportunity to choose possible future
employees, without draining scarce
administrative resources.

Full details of how to apply for a scholarship and further information about
SUT Houston can be found at www.
SUTHouston.com. The deadline for application is 15th June, 2008. The scholarships will be awarded for academic
year 2008–09.

If your organization is interested in
providing a graduate or undergraduate
scholarship, please see our website
www.SUTHouston.com and/or contact
Kathleen Venable – SUT Administrator (email administrator@suthouston.
com) or Jodi Roberts – Marketing and
Business Development
(email jodiroberts@suthouston.com).

SUT Houston is also eager to expand
the scholarship program, in particular
through the administration of scholarship funds from industry sponsors, like
Cameron and Fugro GEOS.

SUT Houston looks forward to continue providing support and promotion of the education of future subsea
and coastal engineering and marine
science professionals.

