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Oﬀshore Europe

Riser Buoyancy
New riser technologies are playing a
key role in the deepwater discoveries
that are typically larger, with higher
flow rates. When looking at issues
associated with riser buoyancy, it
was common to use of derivates
of standard drilling riser buoyancy.
These systems, however, can normally only tolerate temperatures up
to 50ºC and can become susceptible
to chemical degradation, resulting
in unsatisfactory through-life riser
performance. Additionally, their
mechanical performance relative
to the massive uniaxial loadings is
generally marginal.
The use of bundle hybrid offset risers
(BHOR), where a number of
process pipelines are grouped
together around a central tendon,
is increasing as the industry strives
to extract hydrocarbons from larger,
more complex fields.
To meet BHOR performance
requirements, Balmoral Offshore
Engineering developed its
Supatherm high-temperature
buoyancy system. BHOR buoyancy
operates in a production – rather
than drilling – environment, meaning the syntactic foam is exposed to
much higher temperatures.

Super Flotel
requirement, specifically, the tolerance of massive uniaxial compressive forces simultaneous with the
routine triaxial stresses from hydrostatic pressure.

Edda Accommodation has placed an
order for the world’s largest purpose-built
offshore accommodation and service vessel at the Astillero Barrera in Vigo, Spain.
The contract is for NOK 850 million.

BHOR buoyancy also differs from
drilling riser buoyancy in terms of
performance demands. It is designed
to provide a far longer service life as
it cannot be maintained, replaced or
have any performance loss compensated for by tensioners, etc.

The vessel will house total of 600 personnel
and will be delivered at the end of 2009.
It is designed to meet requirements for
safety, efficiency, comfort and low emissions to the environment.

The new material is available in
three standard grades at operating
temperatures up to 90°C: Supatherm
560 is rated to 1000msw; Supatherm
580 to 1600msw and Supatherm 610
rated to 2000msw.
A highly flexible system, Supatherm
can be cast into large complex
modules, is readily machinable and
can be site-trimmed for late design
changes. Global market potential
offshore West-Africa is where this
type of system is most likely to be
deployed currently, but with opportunities arising in other deepwater
provinces such as Brazil and SouthEast Asia, the worldwide potential for
Supatherm is considerable.

As Supatherm is a ‘pure’ syntactic
material, ie, macrosphere-free, it tolerates temperatures exceeding 90ºC
without significant buoyancy loss.
The new material also demonstrates
substantial mechanical advantages,
such as compressive strength. When
combined with other key advantages
of Supatherm, the highest possible
safety factors required in critical service life patterns are delivered.
In standard BHOR designs, buoyancy forces react against a tower top
bulkhead rather than being transferred to the central core pipe every
15–25m as is common in drilling riser
systems. This has introduced a new
Supatherm designed for riser buoyancy
and critical system design
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The vessel’s dynamic positioning system
and the five Voith Schneider propellers
will provide a precise and stable position,
resulting in low fuel consumption compared to other propulsion systems.
The vessel will be 130m long by 27m
breadth and equipped with a telescopic
gangway installed on the 1400m2 deck
with one heave compensated knuckle
boom crane and two marine deck cranes.

Overcoming Flange
Corrosion of flanges on pipework,
hoses and vessels can be a serious
problem leading to sealing difficulties
and potential pollution problems.
As part of its Applied Environmental
Technology programme, Belzona
Polymerics has developed a technique that uses its advanced polymer
resin technology to recreate perfectly
formed mating flange faces which are
totally corrosion resistant, therefore,
less susceptible to the risk of damage
and leakage in the future.
‘Floating hoses cost in the region of
£20 000 each and if they fail pressure testing due to a flange leak they
are often scrapped. In one project we
repaired three hoses with a combined
value of aournd £60 000 for less than
£5000,’ said Belzona’s industry
manager for oil and gas, David Rice.
The company has also developed
a corrosion under insulation (CUI)

Conferences

Connections
The gangway will provide safe passage
of personnel from the vessel to offshore
installation.
The cabins and offices on board are of
executive standard with additional recreation areas, such as fitness rooms, sauna,
swimming pool and cinema.
The new vessel will be particularly suitable for operations in Gulf of Mexico,
West Africa and South East Asia, but also
in more exposed areas such as the North
Sea, Canada, and the northern part of the
Pacific Ocean.

Amphenol Industrial Operations has
developed the Star-Line EX Series connectors. They provide electrical, design
and instrumentation engineers with a
fast and safe interconnection to modular
equipment in hazardous areas and offer significant time/cost savings during
equipment installation or tear-down.

It is available in configurations for handling power
of up to 1135amps at
1000V. Star-Line EX
is ATEX certified in
three base metals
– aluminium,
stainless steel
and brass.

Ideal for applications in oil and gas
exploration and production and for
power generation equipment, the high
performance Star-Line EX connector
family carries ATEX certification 03ATEX1101X, Zone 1 areas Eexd IIC T6
and Eexde IIC T6 and is rated to IP68-8.

The aluminium
connector is electrically hard-coated for use in offshore
environments, where it provides opportunities for cost, weight and lead-time
savings.

The accommodation and service vessel
will also be suited for transporting
personnel to and from offshore installations
Since 2004, owner’s Østensjø Rederi has
provided offshore accommodation by using the PSV Edda Fjord.

Corrosion
system for pipework and vessels. CUI
occurs as a result of factors such as
cladding/insulation damage or UV
degradation of mastics leading to
water ingress. The Belzona solution
involves protecting the insulation by a
liquid applied seamless waterproofing
membrane which is micro-porous, allowing any traped moisture to evaporate. In addition, the cured coating is
resistant to natural weathering, impact
and chemicals.
From a safety-in-use standpoint, the
product is water based and fire resistant. A further benefit of the material is
its ability to be easily repaired following
removal of insulation for inspection.
By elimination of water ingress, the
scope for CUI is dramatically reduced
and insulation efficiency is increased.
It can be applied to hot or sweating
pipes and vessels which provide
further protection to the underlying
stubstrate.

SmartPod
The SmartPod system from
Deepwater Hockway greatly simplifies deepwater cathodic protection by
providing a modular anode structure.
It can protect many thousands of feet
of pipelines, eliminating the need for
bracelet anodes. Each SmartPod can
protect a number of discreet subsea
structures and can be configured to provide 20yrs of cathodic protection to over
25 000ft2 of coated steel.SmartPods can
be quickly installed with any work class
ROV system, and instant feedback on
current output and potential of protected
structures is displayed on the SunStation readout.
SmartPod allows pipeline coatings to be
maintained at maximum efficiency. The
pod is designed to save time and money,
especially on pipeline installations, providing on-board monitoring. No pipeline
surveys are required nor portable CP
probes. Applications include deepwater
subsea equipment, infield flowline protection and deepwater pipeline protection.

Above: Modular anodes for tree or
pipeline protection.
Below: Readout triggered by the light
from an ROV

This first generation SmartPod has a
SunStation monitor with three readouts.
The SunStation monitor is a self contained CP monitoring terminal, powered
strictly by the light from an ROV. This
eliminates the use of batteries, making it
ideal for deepwater applications.
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UUVS September, Southampton

Underwater Radio
Wireless Fibre Systems (WFS)
demonstrated its underwater communications technology at the
Unmanned Underwater Vehicle
Showcase (UUVS). These were
intended to show the feasibility of
transmitting data from an underwater
radio modem to another radio modem

mounted on a
surface or above
surface vehicle, collecting
data. In a military situation, the data
could be coming from covertly located
monitoring sensors deployed in sensitive areas, probably by special forces
or autonomous underwater vehicles
(AUVs).
In the civilian
applications, the
technology could
be used to rapidly
harvest data from
remote wellhead/
pipeline sensors.

Left: Transmitting
data underwater.
Above: The
subsea modem

Smartrak
Smartrak is a new pipeline and cable
tracking product family, designed and
manufactured by Innovatum
International in the UK. It differs from previous magnetic pipeline and cable trackers by being smaller, lighter, using less
power and having more performance.
The subsea unit has a length of 24cm
and a diameter of 9cm. It weighs 7kg in
air and 3.8kg in seawater. The sensors
themselves have a length of 36cm and
a diameter of 4cm. It weighs 1.1kg in air
and 0.3Kg in seawater.
It requires 24 volts DC at
650mA or 110VAC. It
is rated for 1000m
depths, however,
deeper units are
available by
request.

The device may be fitted to smaller
vehicles than any other tracking
system.
Smartrak uses automated calibration
routines to improve performance and
make operation simpler. It is supplied
complete with a Tritech altimeter and
a laptop PC.
It is produced in several different
configurations: the Smartrak 3 which
has passive magnetic tracking only,
Smartrak 6 which has tone tracking
only and Smartrak 9 which has both
passive magnetic and tone
tracking in one unit.
Reson Mediterranean has
recently taken delivery of
two Smartrak 3 units.
This brings the total
number of systems
sold in 2007 to nine.

The Radio Modem
was based on the
WFS S1510 equipment
which is a two way, half
duplex radio system that
can, uniquely, communicate
through the water/air boundary.
In Autumn 2007, WFS held its first full
underground radio modem trial. This
was developed as a result of research
undertaken during the development of
its underwater radio technology, which
indicated that the same radio equipment
would penetrate rock and soil. This
opened up the possibility of extending
its use in applications associated with
other applications.

Multibeam Sonar
Kongsberg Underwater Technology
has successfully completed the first
Multibeam Sonar System upgrade on
the US Navy T-AGS 60 class survey
vessels operated by the Naval Oceanographic Office.
The installation on the USNS Sumner
(T-AGS 61) was completed in June
2007 in Sasebo, Japan. The project
involved decommissioning the EM
121A and EM 1002 multibeam
systems and installing Kongsberg’s
newest seabed mapping technology,
including:
• EM 120 (1deg by 1deg) deepwater
multibeam echo sounder
• EM 710 (0.5deg by 1deg) intermediate depth multibeam echo sounder
• SBP 120 (3deg by 3deg) full ocean
depth sub-bottom profiler
• EA 600 (200, 38 & 12kHz) singlebeam echo sounder
• ADCP (38 & 300 kHz) acoustic
doppler current profiler (Teledyne RD
Instruments)
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Mining Survey
DBM Geosurvey has been carrying out
work for the marine mining
industry, conducting very high resolution surveys.
The company has been one of the
very first to use an autonomous
underwater vehicle (AUV) as part of
the survey operation and now has six
years of experience. It is now planning
to align with regional partners that can
offer complementary services with the
aim of accessing new markets outside
of the mining business.

In addition, it is developing a range of
new service products for the construction, dredge and military markets
based on its AUV 3D CHIRP volumetric sub-bottom, which will be released
early in 2008.

The current survey capability includes
two Atlas Maridan AUVs equipped with
multibeam, SSS,SBP Video, 3D CHIRP
SBP and launch and recovery system,
a MacArtney Focus 400 ROTV and
other conventional systems.

Echo on Viking
All of the acoustic sensors
were installed on a newly designed gondola measuring 8m
across and over 14m in length.
The EM 120 was tested to the
deepest spot in the ocean,
the Challenger Deep in the
Mariana Trench which has a
nominal depth of 11 000m. The
system successfully tracked
bottom to full ocean depth
while maintaining swath coverage in excess of 23km.
The EM 710 tracked bottom to
greater than 2000m covering

Multibeam Sonar System

a swath of 1km at that depth.
The Saipan reef offered
numerous target detection
testing opportunities. Analysis
by NAVOCEANO and its
representatives proved the
EM 710 system capable of
meeting IHO Special Order
target detection requirements.
The SBP 120 system
achieved penetration of at
least 80–85m in the depth
zones tested (3000–11 000m),
exceeding the contract
requirements.

Acergy has purchased a second 0.5 by 1
deg high resolution EM 710 multibeam echo
sounder from Kongsberg Maritime for use in
the North Sea.
The EM 710 system will be fitted to the new
build vessel Acergy Viking. The system has
been delivered and the transducers will be fitted into the hull. The first EM 710 system was
installed in July 2007 on vessel Acergy Petrel,
and has already carried out survey jobs in the
North Sea.
This new addition to the Acergy fleet currently
under construction at Norwegian shipyard
Flekkefjord Slipp and Maskinfabrikk.

Acergy Petrel with the multibeam echosounder
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Seabed Mining

Seabed

Nodule Mining

by Dr M. A. Atmanand, Project Director,
National Institute of Ocean Technology, India

T

he Deep Sea Technology and
Ocean Mining Group of National
Institute of Ocean Technology
(NIOT), under the Ministry of Earth
Sciences (MoES), Govt. of India, has
been actively involved in the development of technologies to mine polymetallic nodules lying on the soft ocean
floor in the Central Indian Ocean
Basin at a depth of 5000–6000m.
NIOT has been working on a crawler
based mining machine with a flexible
riser system for proving the concept at
a depth of 500m..
A joint team from NIOT and the Institut
für Konstruktion (IKS) of University
of Siegen, Germany, refurbished
an underwater crawler with a
manipulator, cutter, slurry pump,
flexible riser, electrical, instrumentation telemetry and control
system. The electrohydraulically
operated mining
unit also incorporates transducers to measure velocity, drum
speed, heading and sand
concentration. It has a closed
loop control for speed, heading and slip control.
An electro mechanical

umbilical cable with copper conductors
and optical fibres provides power and
data transmission.

ter mining system and to develop a
suitable launch and retrieval system
(LARS).

Mining trials were conducted using
the Ministry’s research vessel ORV
Sagar Kanya. The underwater crawler
was successfully tested during the
year 2000 off the Tuticorin coast at
410m water depth. During the first
phase, the mining system pumped
10–45m3/h of sea floor material with a
maximum density of 1170kg/m3. The
initial success gave the necessary
confidence to proceed further with
the development of mining system for
long term operations.

The ORV Sagar Kanya was
equipped with a DP system with an
operating accuracy of 15m radius
and a heading accuracy of ±10deg,
for operations in Sea State 3. A
LARS with a safe working load of
12t was also added during a major
retrofit and dry docking.

Following the short duration sea
trials, engineers suggested installing
a new pressure-compensated hydraulic system on the crawler, installing
fins for temperature stabilisation
during underwater operations and a
new data acquisition and telemetry
system. The modified system was
subsequently tested.
For such operations, it would be essential to both closely co-ordinate the
position of the mother ship with respect to the position of the underwa-

Left: Dummy weight testing Right: Underwater vehicle
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These major modifications were cost
intensive, as they involved changing the generators and engines of
the ship, adding new thrusters and
extending the
timeframe

for qualification work.
In sea trials in 2006, to qualify the
LARS, a 3m3 dummy weight was
filled with concrete to make its weight
equivalent to that of the crawler. It was
then launched and retrieved using the
LARS from ORV Sagar Kanya during
trials at a depth of 357m off Chennai
coast. Testing showed that position
keeping could be attained with less
than 2m accuracy.The performance of
field installable termination assembly
(FITA), altimeter, ambient pressure
transducer and other instruments was
satisfactory.
This was followed by crawler trials
conducted near Angria Bank off Goa,
to evaluate the system performance for
long term underwater mining operations, by evaluating:
z Performance of pressure
compensated hydraulic system
z The system temperature rise and
stabilisation underwater
z Performance of new data acquisition
and telemetry system
z Performance of high voltage
system, and slip ring assembly
z Movement of crawler and
position keeping during mining
z Mining and slurry pumping
operations
It was launched to a depth of 20m
and all the operations including slurry
pumping at 45 m3/h were tested. It was
retrieved to deck for air bleeding and
the actual launching commenced with
a 451m touchdown depth. The vessel
was moved up to a distance of 30m
in steps of 2m towards the starboard
side. The system was underwater for a
total of 3 days.
Manoeuvrability tests were carried out
in co-ordination with the DP system.
Slurry pumping was conducted for set
flow rates of 10-30m3/h and effective coordination between underwater mining
system and the vessel was achieved.
Station keeping was achieved within 2m
radius at Sea State 2.
In order to visualize the S-shaped
profile of the cable-hose combination, acoustic pingers were attached
at various locations of the cable-hose
combination.
It is hoped that with the above experience the team would be able to proceed further and mine the manganese
nodules from the Central Indian Ocean
Basin in future.

Deep & Ultra-deepwater
Technologies & Projects
Report 2008/12 Edition
The First Edition of the Global Perspectives Deep & UltraDeepwater Technologies & Projects Report, published by
Infield Energy Analysts, provides an in-depth independent
analysis and review of the technologies employed to develop
prospects in water depths of 500 metres and greater.
Report Contents

GLOBAL PERSPECTIVES

● Summary & Conclusions provides an
executive overview of the deepwater arena
in terms of field numbers and total reserves
from 1989 through to 2012.

Deep & Ultra-deepwater
Technologies & Projects 2008/2012

● Global Market Context looks at the supply and demand issues, commodity pricing,
growth of global GDP, prices versus activity
and geopolitical issues. It also looks at deepwater prospects in terms of size, development scenario, operator and participant.

Global Perspectives

2.2

Deep & Ultra-deepwater Technologies & Markets 2008-2012

Supply & Demand

The offshore oil and gas markets form a subset of the wider
international oil and gas supply markets and, as such, are subject to
the same basic economics of supply and demand as the onshore
market, albeit with a range of variant factors particular to the offshore
environment.
The recent record oil and gas prices were in part attributable to
perceived, as well as real, issues of supply and demand. At present,
with increasing global demand from developing economies such as
China and India, combining with continued growth in developed
economies, we have a tight oil market.
Forecasts from the EIA1, OECD and others suggest that this situation
is unlikely to change in the short or medium term and that the oil and
gas industry will struggle to keep up with demand. However, a note of
caution has been sounded by several well respected authorities in the
US that world production rate above 85 mmbpd will not be possible
without major investment in future exploration regardless of the cost of
a barrel of oil.

Figure 2-2: Combined Onshore & Offshore Oil – Supply & Demand

We are starting to see a slight slowdown in demand as prices have
increased and the inflationary impact flows through to costs. Whilst this
is expected to temper demand, it is not expected to negate the growth
of recent years or alter the upward direction of demand, only the rate of
increase of demand.

Whilst most of the short term market requirements are met by
increased production from onshore fields the need to develop new oil
and gas reserves is a pervading one that affects both oil companies
and national governments.
Fundamentally the increasing need for oil and gas will continue
through, at least, the next twenty years due to its unique position within
the global transport infrastructure. Whilst alternative energy is openly
trumpeted as a viable power generation solution there is no effective
long-term sustainable solution to the need for oil within the transport
systems worldwide.
1

Figure 2-3: EIA World Production Forecasts

EIA 06

© Infield Systems Ltd 2007 ISBN 1-904917-19-4

● Regional Analysis & Forecasts provides
for each region (Africa, Asia, Australasia,
Europe, Latin America, and North America)
an overview, field case studies, key project
listings and project maps.
● Deep & Ultra-deepwater Exploration provides a review the technologies and issues
of deepwater exploration, including statellite
tracking, licencisng, seismic survey, well
planning, top hole drilling, dual gradient drilling and tender assisted drilling
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Petrobras leased the FPSO from Monaco-based shipyard SBM, who
hired Singapore shipbuilders Keppel to convert the ship.

Golfinho
Golfinho field, in the Espírito Santo basin at water depths of 1,340m,
has estimated reserves of 450 MMbbl of 28-40° API crude. It was
declared commercially feasible in January 2004.
Golfinho, with Jubarte, represents the first oil production from deep
waters outside of the traditional Campos basin. It will produce highquality 28.5° API light oil. The development system is based on using
the FPSO Seillean for well testing Golfinho to evaluate reservoir
behaviour until the FPSOs Capixaba and Cidade de Vitória are sited in
the first half of 2006 and the first half of 2007, respectively. Both
FPSOs will have the capacity to produce 100,000 b/d.

In the second development stage, replacing Seillean will be the
100,000 b/d Cidade de Vitória FPSO during the first half of 2007.

Campos Basin
For many years the focus of the world deepwater sector, the Campos
Basin has a number of large fields including Albacora, Barracuda,
Caratinga, Espadarte, Frade, Marimba, Marlim, Marlim Leste, Marlim
Sul, Roncador and Voador, all produced by Petrobras, and Bijupira
and Salema which are produced by Shell. The Campos basin accounts
for around 1.5 million b/d of oil and 23 million m3/day of gas. This
comes from 40 fields that belong solely to Petrobras as well as two
fields Petrobras operates in partnership, and three operated by third
parties. It is estimated that in excess of 2,200 wells have been drilled in
the fields.

Frade
Operator Chevron awarded SBM the EPIC contract for an FPSO. The
Lusan will be converted to a vessel with 100,000 b/d of oil production,
106 MMscfd of gas treatment and compression, 150,000 b/d of water
injection, and 2 million bbl of storage. First production of Frade, in
1,080m is scheduled for 2009.

Espadarte

Figure 3-57: The Capixaba FPSO

The Capixaba will increase the production from the 21,000 b/d of
Seillean FPSO to produce 100,000 b/d and 3.5 MMcm/d of natural gas.

Espadarte is being developed by an FPSO using 21 production wells
and nine injection wells. The field life has been put at 13 years. The
Espadarte FPSO measures 344m in length and has a beam of 52m, a
depth of 29m and a draught of 22m. The oil storage capacity is 1.9
million bbl and it has a tonnage of 285,000dwt. The operator specified
that the facilities should be designed around an oil production capacity

© Infield Systems Ltd 2007 ISBN 1-904917-19-4
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3. REGIONAL ANALYSIS & FORECASTS
3.1

● Deep & Ultra-deepwater Production This
section provides a review of production development technologies including fixed platform facilities, floating production systems,
deepwater moorings, deepwater anchors,
subsea equipment, riser systems, production
pipelines, seabed processing, separation,
pumping and compression, subsea intervention and subsea tiebacks.
● Online Projects Database: The report
comes with one year’s free access to
DeepProjectBase, an online database of
future deepwater fields.

Introduction

Throughout the Global Perspectives series of reports each of the
regional definitions uses the same combination of countries to allow for
easy comparison across sectors and aspects of developments. Within
this section we will briefly look at the different regions and examine the
aspects that make up the deep and ultra-deepwater market.
Deepwater prospects and developments can be seen in every
continent. For many years Brazil and the Gulf of Mexico competed with
each other for water depth records, developing the necessary
technology to progress further and deeper. In recent years however
West Africa – particularly Nigeria and Angola – has joined the two
provinces as major deepwater locations.
As we have seen in the earlier outline of prospects, the variation in the
importance and relative levels of activity across the regions is quite
marked when viewed from a global perspective. There is always value
though in looking more closely at both the regions and at particular
countries in order to gain a wider understanding of the local influences,
drivers and ultimate potential.

Figure 3-1: Graphical Illustration of Defined Regions

The regions discussed are grouped into areas Africa, Asia, Australasia,
Europe, Latin America, Middle East & Caspian and North America, and
then subdivided into countries. There is not considered to be any deep
or ultra-deepwater activity in the Middle East & Caspian in the period
2002 - 2011. A full list of countries included in each region is listed in
an appendix to this report.

For example, the expansion of the deepwater area off India is currently
small on a global scale, but locally it represents an unprecedented
level of growth and change that is creating value across a wide
spectrum of activities, including the acquisition of new technical skills
and a fundamental re-evaluation of energy policy with regard to
domestic gas usage.
These and other changes create opportunities for a wide range of
companies, not just the major operators and contractors.

© Infield Systems Ltd 2007 ISBN 1-904917-19-4
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Chinguetti

Deep & Ultra-deepwater Technologies & Markets 2008-2012

Operator : Woodside
Water Depth : 800m
Reserves : 120 million bbl

Chinguetti lies about 90 km south-west of Mauratainia’s capital city,
Nouakchott, in Production Sharing Contract Area B. The field came
into production in February 2006, boosting the Government’s
exchequer by $300 million a year over the next five years. Total capital
expenditure for the project is about $720 million.
The field is operated by Woodside on behalf of Hardman, BG, Premier
and Roc Oil. Oil is produced through wells on the seabed connected by
flowlines to an FPSO vessel, Berge Helene, permanently moored over
the field. The Berge Helene was converted to a floating production
facility in 2001-02 following a 10-month refit program in Singapore. The
300m long vessel has an oil storage capacity of about 1.6 million
barrels.
The development required 12 wells – six for production of oil from the
reservoir, five for the injection of water and one for the reinjection of
gas produced with the oil. The gas re-injection well is at the Banda gas
field, about 20 km north-east of Chinguetti where it is stored for
possible future use later.
The oil flows through approximately 10 km of flexible pipelines on the
seabed into three manifolds and then onto a central collection point for
piping to the surface. It then enters the floating production facility, for
storage and loading into tankers. Water produced with the oil is
separated and treated before being discharged overboard or
reinjected.
Other oil and gas discoveries have been made in offshore Mauritania
at Tiof, Banda and Tevét. Appraisal drilling is continuing at these sites
and exploration drilling is proceeding.
Figure 3-9: The Chinguetti FPSO
© Infield Systems Ltd 2007 ISBN 1-904917-19-4
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News

News
Innovation
Two Innovator Leviathan ROVs are
in final testing and will be deployed to
Saipem America vessels by the end
of 2007. Three additional Innovator
Leviathans are in assembly and are
scheduled for delivery in 2008.

Saipem’s Innovator ROV

The Innovator Leviathan, Saipem’s new
heavy workclass ROV, is the newest
addition to the worldwide fleet of more
than 60 ROVs. It delivers power through
seven hydraulic thrusters. The 250HP
dual-shaft electric motor powers four
17in horizontal thrusters capable of
more than 1200 lbs of thrust each and
three 15in vertical thrusters providing a
total of 3,450 lbf of horizontal thrust.
Thruster control for harsh operating
conditions is provided by way of mechanical thruster repositioning to give
30deg, 45deg or 60deg thrust angle
with respect to the fore-aft vehicle axis,
and the vertical thrusters will have pitch
and roll control.

The Schilling
UHD ROV
systems

Three more for Allseas
Leading remotely operated vehicles (ROV) manufacturer Schilling Robotics, will supply Allseas
with three additional ultra-heavyduty (UHD) ROV systems in late
2008. Allseas will use the systems to perform survey support,
pipeline touchdown monitoring,
and a wide array of construction
support tasks in the world’s major
oil and gas regions.

Special features for survey and
pipeline inspection operations
include camera booms and
profilers that pop up from the
vehicle’s rear for deployment.

The ROVs feature 150shp and
are rated for operation to 4000m.
The systems include Schilling
Robotics extended-excursion
XE TMS systems, two of which
have 850m tethers and independent propulsion systems.

Schilling Robotics was selected
by Allseas in 2007 to exclusively
supply ROV technology for use
on Allseas vessels, and the
three new UHD systems will join
four others delivered in 2007
and early 2008.

Schilling’s standard AutoTrack
utility, which allows survey
coordinates to control vehicle
movement, will further facilitate
survey operations

Supporter
Kystdesign has handed over
a new Supporter ROV system
to RUE. This was a turn-key
solution including handling
system, winch and tether
management system (TMS).
The supporter measures only
2.5m by 1.7m by 1.65m and is
rated to depths of up to 2000m. It
has the power, however, typical of
larger ROVs.

Enclosed in a light weight, highstrength aluminium alloy frame with
stainless steel fasteners, the ROV
has a weight in air of 240kg. It has a
payload of 220kg.
The Supporter has a 5-function
grabber and a 7-function Schilling
Titan III manipulator. There are two
bi-directionally controlled hydraulic
channels for additional tooling.

Acting as a stable work platform for
all of Saipem America’s future subsea
intervention and support systems, it
is engineered to operate continuously
despite high current or extended dive
conditions – aiming to increase the
operability to 4.5kts current. Additionally, it has many other operational and
control features serving to minimise the
amount of costly subsea downtime and
equipment necessary for deepwater operations, while improving performance,
flexibility, and reliability of the critical
operational components.
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Kystdesign’s new Supporter ROV
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Subsea Solutions
✓ Engineer
-

Fit for purpose
Lifecycle considerations
3D CAD design
Tailored solutions
Track record
Global testing facilities

✓ Protect
-

-

✓ Support

Extensive material
portfolio
Impact, abrasion
Durability
VIV mitigation
Thermal considerations
Anti-corrosion properties

-

-

Buoyancy to
full ocean depth
Local presence
Project management
Training and supervision
Global network

Trelleborg Offshore - Proven to Perform
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Find out more at www.trelleborg.com/offshore or email UT
offshore@trelleborg.com
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News

News
Left: The Saab Seaeye Falcon

Fight to
the Finnish

Controller

The Finnish Navy Research
Institute is taking delivery of
the a Saab Seaeye Falcon ROV.
The Institute wanted a compact and
light-weight ROV incorporating the
latest technology and suitable for underwater warfare.
They were said to be attracted by
the ease by which the Falcon can
be transported and deployed from a
mother ship and its flexible operational capability. This flexibility comes
from the ROVs modular design that
allows upgrades and additional
equipment to be added and changed
easily, even under operational conditions and that power demands are
moderate.
With over 120 vehicles ordered so far,
the world-wide success of the Seaeye
Falcon, left the Institute ‘impressed by
the reference list of users that includes
the UK Ministry of Defence, the US,
Russian, Italian and New Zealand naval
forces.

Its
success
in the defence
world comes from a design
that offers a compact yet
powerful and highly manoeuvrable ROV
which is ideal for rapid deployment
from a small boat. It has been proven
in a wide range of operational conditions, including search, survey, salvage,
security, diver support and explosive
ordnance disposal.
The Finnish model has a Tritech superseeking sonar and altimeter, together
with an Ore ROV tracking system and
single function manipulator. Ease of
customisation is made possible with a
distributed intelligence control system
that allows up to 128 devices to be
connected together on a single RS 485
serial network.
It also eliminates the need for interface
cards, making fault diagnostics easier
and the vehicle lighter by removing the
need for an electronics pod.

Schilling Robotics has developed
new a master controller system for
its TITAN 4, ORION 7P and CONAN
7P manipulators.
The new version replaces four circuit
boards with a single board. This
new board has all EPROM images
preloaded.
Changing telemetry between RS-232
and RS-485 is accomplished by
plugging into a dedicated connector.
No jumpers are, therefore, employed.

The Schilling Robotics controller

PRODUCTS
• Micro and Inspection Class ROVs
• Scanning and Imaging Sonars
• Image Enhancers
APPLICATIONS
• Underwater Inspection
• Survey And Hydrography
• Search And Salvage
HIRE OR SALES

Get the Picture....
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www.atlantasmarine.com
Email: info@atlantasmarine.com
Phone: 01935 426000

Takeovers and
Acquisitions

Back tracK K c a r t k c a B
using Iridium’s global satellite
network. It can also be used
to transmit data to and from
the equipment.

Backtrack

Delta Wave Communications has
released the new ROV/AUVTrac,
system, a GPS tracking device which
offers the capability to track the positions of under water assets such as
buoys, ROV’s and AUVs on a global
basis.
It is designed to burst-transmit vehicle
GPS coordinates at user defined
intervals once the vehicle surfaces,

The unit is based around
the Iridium Talladega 9601A
Short Burst Data transceiver,
combined with the Trident Helix
Ver.2 Processor, supplied exclusively to Delta Wave Communications for its oil and gas industry
customers by Trident Sensors.
ROV/AUVTrac is engineered for
deepsea (6000m) and extreme-environment applications, and is engineered
for extremely long battery life to serve
extended duration missions, or long
periods prior to recovery. Using the
Iridium satellite network in conjunction
with GPS positioning, the two-way communications are truly global, enabling
high volume data retrieval and remote
reprogramming of missions.

Triton to Clough
Perry Slingsby Systems (PSS) has
secured a contract to deliver two Triton
XLX (TXLX) ROV systems to engineering and construction contractor Clough.
PSS’ manufacturing base in Kirkbymoorside will deliver the 3000m rated
TXLX systems to Clough
within the second
quarter of 2008.
The 150HP systems
will be installed on
the REM Clough, a
purpose-build diving
support and subsea
construction vessel
operating in the Asia
Pacific market, which
is due for completion in
June 2008.
Each TXLX system
features the ICE control

system (integrated controls engine) and
a standard suite of survey and advanced
tooling interfaces. ICE is the latest
generation of subsea control system
that provides an intuitive front end user
interface with unparalleled system level
diagnostics.

GB Diving will become a business
unit within the SMIT organisation and
will operated under the name SMIT
Subsea Europe.
DOF Subsea ASA has changed the
name of its subsidiaries, formerly
known as Geoconsult AS, Geo Subsea Pty Ltd and Geo do Brasil Ltda.
The new DOF Subsea has been
changed to reflect the company’s
business and commercial objectives in
domestic and international markets.
Tritech International has acquired
Beverley-based SRD (Sonar Research
& Development Ltd), which
specialises in the design, development and manufacture of innovative
multibeam systems for use within the
oil and gas industry and other subsea
applications. SRD’s unique multibeam
technology will also complement
Tritech’s range of world-class ROV and
AUV sonar systems.
Offshore services company Cal Dive
International said it received early
termination of the waiting period under
US antitrust law for its proposed acquisition of Horizon Offshore, clearing the
way for the deal to go ahead.
In June, Cal Dive agreed to buy the
marine construction services provider for about $628 million. However,
federal regulators twice sought more
information from the companies before
allowing the deal to go ahead.
Oceanteam Power & Umbilical ASA
signed a heads of agreement to
acquire 60% of a new subsea services
company against investment within
the company. The company will be
renamed to Oceanteam Subsea
Services Ltd.
This will be a separate business
unit within OPU focussed on Hydrographic Survey, Inspection- Repairand Maintenance Services, ROV
Intervention, Integrity Management
and Geotechnics.
ROV specialist Triton Group has
acquired Lowestoft-based UK
Project Support (UKPS) and its sister
company Subco. The former
provides specialist personnel
services, while the latter offers ROV
equipment rentals.

The Triton XLX
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News

NEWS
Kiel 6000 Maiden Voyage

Support Options
Oceanteam Power and Umbilical
have announced that the company has
secured two additional options with
MetalShips and Docks, to build construction
support vessels with delivery third quarter
2011 and third quarter 2012.
Oceanteam will target the vessels at its
established Subsea – and Power and
Umbilical installation services markets with
particular emphasis on subsea services.

Atlantas Award
Atlantas Marine Limited has won the 2007
highest global sales award from VideoRay.
The company has met with continued
success in the underwater field. Working
with the emergency services, surveying
and salvage companies and the off shore
sector supplying small and inspection class
ROV’s, including Imaging and Scanning
Sonars and Lyyn Image enhancers, and
positioning systems.
The Kiel 600 being loaded aboard the FS Sonne Photo: R. Löwenberg, WERUM.

After nearly two years in development,
the deep sea ROV Kiel 600, suppplied by
Schilling Robotics, began its maiden dive.
Owned by the Leibniz Institute for Sea
Sciences (IFM GEOMAR) the first dive was
into an active underwater volcano off the
coast of New Zealand.

14

Autosub

It was piloted by Dr Thomas Kuhn and
Professor Colin Devey. From the research
ship Sonne, it was lowered into the caldera
of an active volcano approximately 180
nautical miles before the east coast of New
Zealand.

Autosub 6000 has recently
returned from its first sea trials in
the abyssal plain. Working from
onboard the UK research ship, RRS
Discovery, the objective of
the trials was to demonstrate
that Autosub 6000 is ready
for science missions to at
least 4500m deep.

At 1850m it carried out system checks and
then proceeded with the entry into the
caldera, recording the operation on video
and using the sonar to manoeuvre with
centimetre-accuracy. The dive took eight
hours.

Following a short test deployment in Falmouth Bay (the first
time that this AUV had ever
run in water), the second
mission took Autosub 6000
to a depth of 4556m.

Later dives looked at testing the instruments such as the hydraulic manipultors
and laser survey system. Work at the midatlantic ridge will be carried out by the end
of the year.

Autosub 6000 controlled
and navigated effectively,
and the Linkquest
Tracklink10000 Ultra
Short Base Line (USBL)
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Let’s make things

EASY...
The FCV 3000

FCV 3000 for Brazil
Back at the 2006 Oceanology International exhibition,
Fugro announced the design for its new work class
ROV. Now, Just eighteen months later, the first FCV
3000 ROV system has entered service as part of
Fugro’s strategy to develop a world-class deepwater
ROV capability using in-house resources for system
design and production.
Petrobras in Brazil awarded Fugro two long-term
contracts for FCV3000 class ROVs. The delivery
schedule was modified to divert the first system from
the UK to Brazil for mobilisation onboard a Petrobras
provided ROV Support Vessel CBO Campos. First
commercial deepwater operations will involve the
FCV3011 in detailed survey and inspections activities
at depths of 3000m below sea level.
The second FCV3000 off the production line will
shortly join the FCV3011, whilst the third system is
already en route to Fugro-Rovtech in the UK. The
fourth of the eight deliveries scheduled for 2007 will
be to the Asia Pacific region, where Fugro companies
have order books that will benefit from the capabilities
engineered into the FCV3000 design.

and telemetry
system worked well
to a slant range of
over 7 km.
Later
navigation
tests
proved the
accuracy
of the
AUV dead
reckoned
navigation
system (drifting
less than a metre
for every one
kilometre travelled),
and the bottom
tracking range
of the ADCP (to
240m altitude).

Autosub 6000 is a 5.5 m long,
2800 kg, Autonomous Underwater Vehicle (AUV). It has a 6000
m depth rating and is powered
with rechargeable batteries
giving it autonomy of up to
60 hours, or 300km. (There is
scope and funding to double this
in the future).
The free flooded nose section
has 0.5 m3 available for any generic scientific payload (such as
CTD, cameras, sonars, chemical
sensors, samplers, microstructure probes), and up to 250W
of electrical power can be made
available for the sensors. The
navigation system uses an Ixsea
PHINS fiber optic gyro inertial
navigation system, coupled to a
RD Instruments 300 kHz ADCP.

z Hemispherical Positioning
z Multiple Target Tracking
z Rapid Deployment
z Lightweight and Portable
z Commercial, Research and Military Applications

USBL Acoustic
Tracking Systems
Th innovative, compact
The
design of the Easytrak
de
from Applied Acoustic
fro
Engineering incorporates
En
an impressive amount of
features providing stable
fea
and accurate tracking
an
for a variety of subsea
tasks. An Easytrak Lite
tas
version is also available for
ve
connection via USB cable
co
to a laptop or desktop PC.
easier, all positioning beacons from AAE, universally
To make life even easier
recognised for their quality and reliability, have been designed to be
immediately compatible with almost all tracking systems operating worldwide.

See us at
Underwater Intervention
29-31 Jan 2008. New Orleans. Stand 409
Oceanology International
11-13 March 2008. London. Stand 622

www.appliedacoustics.com
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Projects

S U B S E A

PROJECTS

A

ker Kvaerner is approaching
the installation stage of one of
the biggest and most complex
underwater projects. Last year,
Reliance awarded the engineering,
procurement and construction (EPC)
contract for the complete subsea
production system for the KG-DWN98/l (KG-D6) field.

The 8100km2 block KG-D6 lies in
the Krishna-Godivari basin in the
Bay of Bengal, on India’s east coast.
The sloping seabed causes water
depths to vary between 700m and
1700m. Block reserves have been
put at around 14 126 billion ft3.
The first three discoveries – Dhirubhai-1, Dhirubhai-2 and Dhirubhai-3
– have estimated gas reserves of
7–8 trillion ft3. In March, the Discover 534 discovered Dhirubhai-4,
with in-place gas volumes of 1700
billion ft3. (bcf). The US$3.3 billion
phase one will see the development
of Dhirubhai-1 and Dhirubhai-3 with
peak output of 1.4 billion ft3/day. The
second phase, which will use a fixed
platform on the continental shelf to
exploit deeper water discoveries,
could boost production from the
block to 3.5 billion ft3/day of gas.
An oil find was also recently made
in the Mesozoic section of well
Dhirubhai 36.
Aker Kvaerner was awarded the
$400million contract as a fasttrack project. The field will come
on stream mid next year, only 20
months after the contract was
signed. The engineering was carried out at Lysaker, the umbilicals
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manufactured at Moss and subsea
trees at Tranby, all in Norway, with the
control system engineered and built
in Aberdeen. The manifolds and tie-in
equipment were assembled/tested
at Port Klang manufacturing centre in
Malaysia.
The subsea contract is based on 19
subsea trees tied back up to 6.4km into
one of six, six-slot production
manifolds which weigh 225t each.
Because of the potential high flow
rate, the 55t trees will have a 127 and
178 mm bore. From these manifolds,
production will flow through in-field
pipelines up to 6.8km in length, to the
370t pipeline end manifold (PLEM).
The PLEM has been designed to accept additional pipeline tie-ins.
There is also an umbilical distribution
hub consisting of 32 lengths of steel
umbilical totalling 101km. The field
layout also includes 57km of electric
power cable. Teledyne subsidiary ODI
won the $4.5 million, sub contract to
provide subsea electrical and fibre optic
interconnect systems.
From the PLEM, a pair of 10km long,
24in diameter production lines will be
routed to a control and riser platform
(CRP) located in 100m water depth.
The field design includes compression
facilities will solve the problem of an
anticipated reservoir pressure drop, two
to three years after startup.
The platform jacket was manufactured
as part of an engineering, procurement,
construction and installation contract by
J. Ray McDermott.

The 9015t jacket was built at the
Morgan City, Louisiana, fabrication
facility, with the piles and topsides
being fabricated at the company’s
Jebel Ali facility in the UAE.
At Pascagoula, Mississippi, the jacket
and cargo barge will be loaded onto
fast transport vessel (FTV) for a 46 day
journey through the Suez Canal to the
marine and fabrication base on Batam
Island, Indonesia. The jacket and cargo
barge will then be towed for approximately 12 days to India.
From the platform, the gas will be
exported using three 24in diameter
lines running 25km from the platform
to shore where gas will be routed to
the offshore terminal at Kakinada. The
engineering for the onshore plant was
awarded to Aker Kvaerner led by Indiabased Aker Kvaerner Powergas.
The methylene glycol used to prevent
hydrates will be reprocessed in a
closed loop in a system also provided
by Aker Kvaerner.
DeepOcean won a $166 million
contract three-year contract to provide
a multi-purpose subsea support vessel
and related services. The REM Etive
will be deployed under a commercial
agreement between DeepOcean and
TS Marine to support development. The
vessel will begin installation activities
in 1200m of water on the subsea wells
and six manifolds. The vessel will be
used for installation, commissioningand
inspection/maintenance/repair, having
two workclass ROVs, crane capacity, and an active heave compensated
winch system.

Subsea 7 is to engineer, fabricate and
install 42km of single flowlines. These
consist of 35km long, 12in and 10in
diameter clad production flowlines and
7km of 10in diameter carbon steel gas
injection flowlines. A direct electrical
heating (DEH) cable will be attached to
the 13km Idun flowline which is a part
of the 35km production flowlines.
Fabrication of the flowlines will be
carried out at Subsea 7’s new pipeline
fabrication facility at Vigra, on the west
coast of Norway. The new facility,
currently being constructed, will commence pipeline fabrication work for the
project in early 2010. Offshore operations are due to take place in 2010 and
will utilise Subsea 7’s pipelay vessel
Skandi Navica.
The Skarv oil and gas field was discovered in 1998 and Idun gas field in
1999. Earlier this year, BP submitted
the development plan with the aim of
startup in the third quarter of 2011. The
fields are located between the Norne
field (35km to the north) and Heidrun
(45km to the south) in water depths
between 350m and 450m in Production Licenses PL212, PL262, PL159.

and encompasses the detailed design,
project management and supply of
subsea production equipment for
Skarv-Idun, together with all related
installation and commissioning support
up until first hydrocarbon. The main
work locations for the EPC phase will
take place in Haugesund and Billingstad in Norway, Aberdeen and Nailsea
in the UK.
The fields will be developed using a
large production vessel (FPSO) to produce the gas from the subsea wells,
and an 80km gas export pipeline connecting to Åsgard Transport System, at
a total cost of around NOK 30 billion.
Aker Kvaerner won the NOK 100 million front-end design job for the new
floating production facility as well as
the overall system design for the field,
plus preparation for procurement and
project management of the total field
development.
The $350 million contract for the
topside, fabrication and installation
(TFI) for the FPSO of around 16000t
of topsides modules was awarded
to the Offshore Division of Samsung
Heavy Industries (SHI), based in Goeje
Island, South Korea. The contract
covers fabrication of six modules each
weighing approximately 2500t and the
flaretower which will be mounted on
the FPSO in a yard on completion of
the passage from the TFI yard.

Both fields contain hydrocarbons at
three reservoir levels and the total recoverable resource basis is estimated
to 16.8 milliion m3 of oil and condensate and 48.3Gm3 of rich gas. There
are additional identified resources and
prospectivity in the Skarv Idun area.

On completion of fabrication and
quayside commissioning activities,
the modules will be installed on the
Skarv FPSO deck, integrated into the
complete process and utility systems
and commissioned.

The fields will be developed using 15
–16 wells subsea wells. In July, BP
awarded the US$265 million contract
for the Skarv subsea production
system (SPS) to VetcoGray. The SPS
contract contains two parts: the EPC
phase and the subsequent operational
support phase. The EPC contract has
an expected duration of four years

In addition to the work associated with
mounting the flare in an onshore yard,
the vessel’s five thrusters will also be
fitted, after undergoing a trial fit and removal for the voyage. The construction
of the topsides modules start with first
steel cutting in December 2008, and
the complete FPSO will leave South
Korea at the end of 2010.

WWW.UT-2.com

Subsea 7 has been awarded the
contract by BP Norge for installation
works in the Skarv and Idun fields in
the northern North Sea. The contract is
valued in excess of US $125 million.

If you wish to see this issue
or back issues of UT2, they
are available for viewing
online. There will also be
links to advertisers and a
recruitment area showing the
latest available employment
opportunities.

Scarv and Idun
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Trenching

TRENCHING

Volantis & Cygnus

D

eepOcean has announced
plans to build the Cygnus, a
new 120m ST-256L vessel, to
be launched in March 2009. This
follows the imminent completion of the
company’s latest DP2 class multirole support newbuild, which is to be
named Volantis.

The vessels, both built by Volstad for
DeepOcean through its
subsidiary CTC Marine Projects,
will provide front line service for the
company’s global trenching and

installation operations.
Designed to CTC’s requirements, it
will constitute a ‘next generation’ of
Artist’s
impression
Volantis.supBelow: the UT1 Ultra Trencher
vessel,
operating
asofa the
multi-role
port with cable, umbilical and flexible
product lay capabilities.
The agreement will be a limited
partnership in which DeepOcean will
have a 51% share and an option to
purchase the vessel after a period of
five years. Volstad will manage the
commercial and technical aspects of

Artist’s impression of the Volantis

the vessel’s development and build.
Meanwhile, the Volantis will form part of
a new spread that will include the UT-1

Volantis Hull Launch

Ultimate Rock Trencher

The Volantis

In August this year, CTC Marine
Projects successfully launched
the Volatis hull. The project is on
time for a launch in early 2008
after travelling to Fosen’s yard in
Rissa, Norway for final outfitting.
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The vessel, which will be on a six
year time charter from Volstad
Maritime, has been built at the
Fosen Mek Verksteder yard in
Sweden.

CTC will build the world’s largest and most
powerful rock trenching vehicle. Called the
RT-1 ‘Rock Trencher’, it is designed to set a
new standard in subsea trenching. The unit
is developed specifically for hard
ground operation. It was
designed and is being
fabricated by SMD.
The RT-1 is a 170t
machine with a 2.3MW
power base, offering a
scale of trenching capability and productivity that has

Size comparison
of the RT-1

Trenching

Ultra Trencher
The Volantis is equipped with
the world’s most powerful jetting
trencher UT-1 or Ultra Trencher
(see UT2, May 2007, p11)
Designed and currently being
fabricated by SMD, it has been
developed to meet market needs
for enhanced trenching performance and productivity, offering optimal flexibility in severe
weather conditions and setting an
industry benchmark in high sea
state launch, recovery and operability. It is capable of trenching
rigid, flexible pipes, umbilicals and
power cables.
The neutrally buoyant 2100kW
jetting system is more than twice
as powerful as the nearest competition. It will produce 1500kW
of power at the cutting surface, in
soil strengths of up to 100kPa and
water depths of up to 1500m.
In operation, the trencher’s oscillating jets fluidise the soil and
generate a trench of up to 2.5m in
depth.
Constant orientation of the jets
from 0.7m to 2.5m ensures optimal trenching performance at all
water depths. Product capability
includes rigid or flexible pipes of
up to 1m diameter, umbilicals and
power cables.

trencher, a 2000t carousel, a 150t
actively heave compensated crane
and a work/survey class ROV.

never been attainable previously.
It will be able to operate in soil
conditions of up to 40MPa, offering
significant benefits in terms of hard
ground pipeline stabilisation.
The vehicle is scheduled for
worldwide operation and will
offer particular benefits in
hard ground regions such as
the Arctic, the NW Australian
shelf and the Shetlands. It is
scheduled to be available in
April 2008.

The Ultra Trencher

SMD’s Oceanteam Plough
SMD will shortly deliver a heavy
duty plough designed to trench large
diameter flexible products in a wide
range of soils. It is able to continuously vary its trench depth between
zero and 3m using a combination of
articulated chassis and skid control.
This provides much greater safety to
the product through the full range of
trench depths.
The plough has a length of 15m,
a 6,5m breadth and a height of
7m. It weighs 45t. It can work in a
maximum 500m sea water and can
impart a tow force of up to 150t.
The high bollard pull of the plough
enables it to trench through stiff
clays at 1.5m trench depth
and even firm
clays at full
trench
depth.

The plough can enhance its performance in speed or depth in sands
through its 265kW subsea jetting facility which injects water through the
share’s leading edge and tip. The
jets are positioned to minimise soil
disturbance into the water column.
The plough can be used for post or
simultaneous lay and burial. In post
lay mode it can load the product
without the assistance of divers using on board cranes. The plough is
fitted with a powered tow bridle for
independent steering and lifted on
its tow cable for ease of handling.
It can be used on product sizes of
30mm to
300mm
with a
5m bend
radius.

The Oceanteam Plough
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Trenching and Dredging

Evacuate!
James Fisher Offshore has developed the HydroDigger, a variable
power, remotely operated, subsea
tool, which excavates by mass flow
excavation (MFE). In the last year,
the system has been used in numerous projects in the far east, Gulf of
Mexico and the North sea for Subsea
7, Sonsub Saipem, Oceanografia
Acergy and Technocean.

are formed around the excavation.
A particular benefit of the MFE technique is that excavation is carried out
without any physical contact with the
seabed and therefore structures within
the soil may be uncovered without any
risk of damage.

The HydroDigger consists of a robust
vertical tubular housing in which a
heavy-duty propeller is mounted. The
propeller is directly driven by a powerful hydraulic motor powered from a
deck-mounted hydraulic power unit.

Because of these attributes, the technique is now routinely used within the
offshore industry for excavating live
pipelines and damage-sensitive structures such as well heads and manifolds
and in soils ranging from silt, sand and
gravel to rock dump, drill cuttings and
soft clays

The propeller generates a broad,
high volume, relatively low velocity water column. When the water
column meets the seabed it breaks
up the soil surface and raises it into
suspension to disperse into the surrounding water and carried from the
site according to the prevailing current or tide. In still water conditions,
dispersal is more local and berms

When the tool is moved over the
seabed it forms a trench with a berm
on either side. Raising and lowering
the tool within its operational envelope
(between 2 and 15m above the seabed) increases or decreases the area
of the excavation. The shape, depth
and rate of excavation produced by the
HydroDigger depend on a combination
of variables:

• Altitude of the tool above the seabed
• Excavation power
• Speed and direction of the tool over
the work area
• Seabed material being excavated.
Using the real-time sonar image for
reference the HydroDigger operator is
able to adjust these parameters to provide the required excavation profile.
The HydroDigger is deployed from
a purpose built over side handling
system, which can be fitted to any
vessel with sufficient deck space. It
consists of a main lift wire with one
or two independent one tonne clump
weights set 7m apart. The tool is fitted
with outrigger arms, which slide on the
guide wires.
The purpose of the guide wires is to
maintain the orientation of the tool with
that of the vessel. As such, the system
uses the positioning system of the
vessel to maintain station. The main
limiting factor for the tool is movement
in the vertical plane.
The maximum acceptable
vertical movement of the tool
is 3m, provided that the vessel is capable of maintaining
location. Useful work time is
usually limited by the abilities of the vessel rather than
the HydroDigger
Once the HydroDigger is deployed it mirrors the movement of the surface vessel
very closely in all planes for
most practical purposes. For
some applications the use
of a crane may be preferred.
Jobs that require HydroDigger deployment adjacent to
infrastructure, such as platform J-tube excavation, for
example, are better served
with a crane to provide sufficient stand-off of the vessel.

Fisher Offshore
North Meadows
Oldmeldrum
Aberdeenshire AB51 0GQ
Scotland, UK
Tel: + 44 (0) 1651 873932
Fax: + 44 (0) 1651 873939
hydrodigger@fisheroffshore.com
info@fisheroffshore.com
www.fisheroffshore.com

20

UT2 NOVEMBER DECEMBER 2007

The sonar system used on
HydroDigger has recently
been upgraded to the
Imagenex Delta-T. This new
system gives the same degree of visibility and control
as previous systems but has
a significant advantage.

The HydroDigger
system in operation

If necessary, the
data collected
can be postprocessed to
provide three
dimensional colour renderings
of the seabed.
Imagenex have
worked closely
with Fisher
offshore in
developing the
software that operates the sonar. This has resulted
in a special software filter which
removes much of the ‘noise’ that
was present on the old system.
Two subsea cameras and lights are
fitted to the HydroDigger. Where
underwater visibility allows the two
cameras provide alternative views
of the excavation area beneath the
tool. These are useful for identifying and following recognisable
seafloor objects such as pipelines
or structures. As well as providing
better perspective the two cameras
provide a degree of redundancy
should one fail.

Easytrak transponder positioned (central) on a sea plough

Track Record
One of the great assets of the Easytrak
ultra short baseline subsea tracking system from Applied Acoustics is its ability
to appeal to a wide operator base.

position in water depth of 16m for the
main part of the operation, and was
used again in shallow water in the
secondary phase.

Typical of the first time users of an
Easytrak is Gardline Environmental
Limited, a company providing integrated survey services in deepwater, coastal and inland waterway
environments.

“We found installation in the field
was easy and straightforward, with
interconnections and communications
options giving extra flexibility,” said
Martin, “and the external gyro was
used with good effect, though the
internal system seemed more than
adequate,” he added.

In the summer of 2007 Gardline
Enviromental was contracted to
Subocean Limited, primary contractor to Centrica, to provide surface
and subsea positioning services
for a cable laying operation off the
Lincolnshire Coast. Centrica Energy is
currently constructing two wind farms,
Lynn and Inner Dowsing, just three
miles offshore from Skegness.
Once completed in late 2008, the 54
turbines will use six export cables to
transmit the electricity to shore. To
avoid damage from fishing activity
or vessel anchoring, the cables are
being buried up to 2m deep in the
seabed.
The cables are placed by a cable
laying vessel pulling an underwater
plough that cuts a furrow and
simultaneously places the cable in
it, but the start point for the plough is
crucial and must follow the pre-determined route where no other obstructions, cables or pipelines are present.
As Martin Smith from Gardline
Environmental explained, “Easytrak
was used at the critical phase when
the plough is deployed from the stern
of the barge to a start position, which
would otherwise be unknown.”

The HydroDigger system. Above: In transit.
Below: Ready to be deployed

The system’s transducer was
deployed on a pole from the vessel
and the beacon was attached to the
plough tilted at an angle for the best
acoustic path. Easytrak fixed the start

Serial connectors allow the integration of a GPS receiver, external
motion sensors, gyrocompass and
a data-out port for use with navigation packages. Also included are an
Ethernet port, allowing a remote user
PC to display the tracking data, plus a
USB mouse port.
Technical development of the product
continues, in particular to meet the
challenge of high accuracy acoustic
positioning along with greater flexibility in day to day operations. As an
example of this, a new transponder,
part of the small Micro series, has
recently been designed with a rechargeable battery pack and external
connector so that it can operate continuously from ROV power supplies,
giving it extra versatility.
With an increased source level and
hemispherical beam pattern, the
new 319 is default compatible with
Easytrak, but can also recognise
other tracking systems. Similarly,
Eastyrak’s software is constantly
being enhanced, with the latest
feature soon to be available being
remote display software.
This feature hunts for Easytrak on a
computer network and then allows
the user to view the tracking and
change any local viewing parameters,
or set up local waypoints.
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Trenching &
Dredging
Mass Flow
Rotech has developed a T-shaped
system based on Mass Flow
Excavation.

a depth of 7ft. Finally, the T4000
located and uncovered a 20in
line for repair.

It uses two counter-rotating propellers to eliminate reactive torque.
It uses proprietary shaft sealing,
adapted from proven hydraulic
technology, to give high performance and reliability.

The company also worked for
BP to perform some post hurricane repair work. This particular
project involved a wellhead that
had bent over and BP wanted to
inspect it.

The T4000 was mobilised
to Pt Fourchon and sent out
to West Delta. After 29hrs
of total operational time, the
system was able to clear
the area with 2.5ft of clearance underneath the bend
for observation. The water
depth was 150ft and the soil
conditions was soft mud.

The system was used in the
aftermath of hurricanes Katrina
and Rita in the Gulf of Mexico.
The company made its first deep
sea attempt for Shell Pipeline
Company. The T4000 uncovered
four pipelines in 3000ft waters. The
first line was a 20in buckled gas
line that Rotech uncovered to allow
Shell to make the proper repairs.
Next was an 18in oil line followed
by a 14in line and it was able to get
to a trench that was 15ft wide with

The Rotech T8000 in operation in Mexico

i-Trencher
In September, Subsea 7 and
Canyon Offshore signed a contract for the provision of i-Trench
trenching services. i-Trench is an
integrated asset solution able to
perform all phases of a seabed
preparation and trenching campaign in a wide range of seabed
conditions.

The Engineering Business (EB) is
currently completing the design and
build of the 85t i-Trencher. Designed
for high performance trenching
in hard soil and deep waters, the
i-Trencher will be able to reliably outperform existing trenching systems.
It can cut a 2m deep trench in hard
seabed conditions.

i-Trench encompasses a Canyon
Offshore multi-purpose new-build
vessel, a new purpose built tracked
mechanical cutting trencher (iTrencher), the T750 jet trencher and
two permanently installed Triton
XLS work class ROVs.

The self propelled trencher is ideal
for infield work and tiebacks. The
i-Trencher is being assembled
and tested at EB’s Hadrian
Yard facility and is due for
delivery early 2008. It
will be mobilised
directly onto
Canyon’s
support vessel and then
will complete
a series of sea
trials before going into service.

The ability to schedule multiple
trenching tasks in the most efficient manner can avoid costly
mobilisations/demobilisations and
port calls. It also optimises the use
of key construction vessels to suit
product availability.
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The primary cutting tools of the 1.25MW
shaft power i-Trencher are twin cutting
chains that while working side by side, can
produce a trench 1m wide and 2m deep.
The trencher is fitted with four heavy duty
dredge pumps to remove spoil from
the trench and can be fitted with jetting
swords if operating in appropriate soil
conditions.

Trenching and Dredging

.....
Boskalis Down Under
Royal Boskalis Westminster has received a €120 million contract from the
Australian energy company Woodside for the development of the Pluto LNG
gas project in North West Australia.
The project includes the construction of an access channel and a turning
basin. The total quantity of sand and rock material to be dredged is
approximately 8 million m³. Boskalis has deployed some large trailing
suction hoppers and a jumbocutter for this job. The project
execution commenced in November 2007 and will take
approximately 18 months.

Trench and Backﬁll Plough
The tool packages can be reconfigured to allow a wide range of
trenching modes including pretrenching (producing an open Vtrench into which product is laid),
post lay trenching and backfilling.
A state of the art control system
is provided, featuring a video wall
and touch screen technology.

EB is buidling a plough system for
Saipem to allow effective trenching
of pipelines up to 1.55m in diameter, up to 2.5m below the seabed,
in water depths of up to 1000m.
The system comprises two ploughs
– PL3 the trenching plough
and BPL3 the backfill
plough.

To complement the trencher, EB
is supplying a bespoke handling
system designed to allow safe
launch and recovery in mid Sea
State 5 conditions. The A-frame
based system includes heave
compensation and benefits from
lessons learned from the recent
supply of a portable launch
and recovery system from
the Nato Submarine Rescue
System.

The new PL3 plough
will weigh approximately 180t.
It is 22m
long,
has 100t
capacity
pipe handling equipment front and
back and can create a 2.5m deep
trench.

The i-Trencher system

The BPL3 is designed to reduce
the risk of damage to the trenched
pipeline; its front skids run outside

the trench. As a result it has
been designed to fold into itself
rather like a spider for launch
and recovery. Its design also
means it is possible to launch
the plough in the correct

orientation
which will
save time during
deployment.
The trenching and backfill plough
being built for Saipem
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his year has seen a significant
expansion in Acergy’s fleet, with
four ships being added. The
former cable lay ships Polar Queen
and the Pertinacia were converted
to deepwater flexible flowline lay
ships and have begun operations.
Furthermore, the company will
imminently take delivery of the
deepwater pipelay and heavy lift ship
Sapura 3000, while the new survey
ship Acergy Viking is also at the final
stages of completion.

Pertinacia

The vessel layout also features a
large clear work deck area. The
vessel has accommodation for up to
77 persons.
For such a powerful vessel, a large
engine capacity is necessary to allow
it to move between locations rapidly
while ensuring that the DP system can
keep the facility on station, even in
harsh weathers. The DP system on the
Pertinacia consists of a Simrad ADP
SDP22 with two DGPS units and a
HiPap 500.

The Pertinacia joined the fleet in
May 2007. Originally built by Cant
Nav Frantelli Orlano, the converted
ship will begin its six year contract
to Petrobras to carry out deepwater
flexible pipelay and subsea structure
installation in water depths of up to
2000m.

The propulsion is based on two
3300kW azimuthing thrusters at
the stern and a 2200kW retractable
azimuth thruster. There are also two
1600 kW bow tunnel thrusters. These
are powered by four 3240kW main
diesel generators and assisted by a
220 kW emergency generator.

The vessel has an overall length of
129.9m, a moulded breadth of 27.8m
and a maximum draft of 8.4m. The
J-lay system lies amidships with the
tower located over the port side.
The entire assembly is designed to
operate at various angles. There
are two 170t tensioners and a 340t
abandonment and recovery winch
system.

Subsea operations are assisted by two
work-class 3000m rated Perry Triton
XL ROVs on the starboard side.

The Pertinacia can accommodate a
range of flexible diameter pipelines
from 96mm to 500mm. The flexible
product storage facilities are based
on two carousels – one with a
capacity of 1000t and the other,
1400t. This gives the vessel a
layspeed of 1000m/hr. There are
also dual loading paths.
Its main crane has a capacity of 30t
while at the top of the tower,
there is a 15t crane. At the
stern, there is an A-frame
with a 60t lift capacity.
There is also a
60t winch with
4000m wire.

PIPE
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Acergy has recently added
fleet in response to a gro

Polar Queen

The flexible pipelay ship Polar Queen
joined the fleet in August and is
currently working on Moho Bilondo in
the Congo for Total until early 2008,
when she goes to Brazil for the Frade
installation for Petrobras. This will take
most of 2008. After this, she will return
to West Africa for other work.
The Polar Queen, taken on long-term
charter from GC Rieber Shipping,
is designed to service worldwide
contracts. The DP2 flexible pipelay
and subsea construction ship has
an overall length of 147.9m, a 27m
moulded breadth and a 8m draught.
The J-lay tower is
very similar to the
Pertinacia’s,
positioned over
starboard side,
midships and
equipped
with a pair
of 170t
tensioners

The Polar Queen

and a 15t tower top crane. It can
accommodate a range of flexible diameters
from 60mm to 600mm, however, the flexible
product storage facility is larger, with two
1600t carousels with heavy-duty spooling
system below work deck.
The Polar Queen’s propulsion is derived
from a pair of 4500kW azimuthing
thrusters at the stern and a pair of 2000kW
retractable azimuthing thrusters forward.
There is also a 1320kW bow tunnel thruster.
The power is supplied by four 3845kW

The Pertiniacia
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Sapura 3000
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IL

a quartet of ships to its
wing market

The Sapura 3000 heavy lift pipelay barge

The Sapura 3000 new-build heavy lift
and pipelay barge will be delivered
from Singapore imminently. The
vessel is owned and will be jointly
operated by the SapuraAcergy 50/50
joint venture.
Capabilities will include conventional
S-lay for shallow water and steep
S-lay or J-lay for deepwater and steel
catenary riser installation into water
depths beyond 2000m, depending on
pipe specification.
Its inaugural project will be the $175
million export line installation for
Murphy’s Kikeh field. The work is due
to commence in March 2008.
The Sapura 3000 is designed to

be the most advanced deepwater
construction ship in the growing Asia
Pacific region. The hull was built in
China and fitted out in Singapore.
The vessel has an overall length of
151.2m and a 6.5 m maximum draught.
The large mastcrane has a 3000t lift
capacity at a radius of 27m. There are
also two 40t pipe handling cranes.
With a 2000m2 work deck area, this
dynamically positioned heavy lift and
pipelay vessel is ideally suited for
conventional shallow water pipelay, very
deepwater construction projects and
topside installations.
The vessel can accommodate up to 330
people.

Acergy Viking
The fourth new vessel is the Acergy
Viking, a latest generation multipurpose survey, IMR and light
intervention ship.

main diesel generators supported by a
1135kW harbour diesel generator.
The lifting equipment includes a 300t
crane combined with a 400t heave
compensated deployment winch system
for subsea structure installation and a
large clear work deck area. There is a
rapid ballast transfer system for crane
operation.
The vessel has accommodation for up to
121 persons.

The DP2 vessel is 97.6m long with
750m2 of deck space. It is equipped
with 100t heave compensated
crane, a 7.2m by 7.2m moonpool,
multibeam echosounder and other
survey sensors in order to support
all major aspects of IMR, ROV light
intervention, pipeline inspection and
survey work. The ship is designed
to meet the latest environmental
criteria, have a fast transit speed
and will have an ice class hull,
enabling her to operate in the
Barents Sea and northern North
Sea.

The vessel can achieve speeds of
18kts in transit conditions. This is
enabled by a pair of 3500kW Azipull
thrusters aft, a retractable 1200kW
azimuth thruster and two 1500kW
tunnel thrusters forward. The power
to feed these podded propulsion
systems derives from four 2200kW
engines.
There is an ROV and hanger with a
heavy duty side launch system and
passive heave compensation. The
specialised survey ROV is based on
the Schilling ACV design with a dual
hybrid hydraulic-electric propulsion for
low noise high speed pipeline survey.
All sensors mounted on a retractable
instruments keel.
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View from the Bridge
The helideck is raised to allow 360deg visibility from the
bridge. The bridge features an comprehensive array
of navigation and communication equipment including
Inmarsat B and KU band systems.
The equipment also includes a current profiler,
multibeam echo sounder and a Kongsberg Simrad Class
2 dynamic positioning system. The reference system includes three DGPS systems, two HiPap systems, a taut
wire system a fanbeam system and a HPR and Artemis
interface.

Forward-facing steering and navigation
equipment

REEL

Seven
In October, Subsea 7’s state of the art deepwater pipelay
vessel Seven Oceans sailed out of the Port of Leith,
Edinburgh, to begin its inaugural installation contract. It
had spent the previous weeks carefully spooling on a
pair of 7in lines, 7km in length, which had been fabricated and tested at the spoolbase.UT2 took the opportunity of looking round the vessel before she set out for
Chevron’s Blind Faith field in the Gulf of Mexico on a 19
day journey.
The Seven Oceans is the third of seven vessels that
constitute Subsea 7’s $800 million fleet enhancement
programme. In November, the sistership Seven Seas

Stern-facing pipelay monitoring
and control station

ROV Operations
In situations where entire
operations are dependent on the
use of ROVs, the Seven Oceans has two
separate spreads located port and starboard to
maximise the chances of one being in the lee of
adverse winds and therefore able to operate.

Cursor guide frame
used to guide the ROV
through the splash zone

The 125hp, high payload capacity Hercules
ROVs, rated for 3000m, were supplied by SMD.
Perry Slingsby supplied the tether management
systems and the cursor guide frame that guides
the ROV/TMS through the air/water interface,
allowing it to be used in high sea swells, were
supplied by Subsea 7.

Magnificent 7

The Hercules ROV system supplied by SMD

26

UT2 NOVEMBER DECEMBER 2007

The Seven Oceans has a length of 157m, a 28.4m
breadth and a 7.5m design draught. Its deadweight is
11 134t. It has accommodation for up to 120 persons.
Getting between jobs rapidly is a major cost saving for modern vessels, as is remaining on station
in bad weather conditions. The Seven Oceans

Pipe Lay
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Oceans
came out of the Merwede Shipyard in The Netherlands for
installation of the pipelay assembly.
Similar in its ability to carry out a wide variety of offshore and
subsea operations in addition to its main pipelay role, it will
also have the facility to conduct J-lay operations. According to
Chief Executive Mel Fitzgerald, the fleet has been ‘strategically
targeted with new technology and capability to service the deep
and ultra-deepwater markets. This will enable us to access markets that we would not previously have been able to service.’
The SURF market (Pipelay – rigid and flexible, risers, umbilical,
and construction) market is currently worth around
US$11 billion over the period to 2011.

Pipe being reeled onto main reel. The arm on the left is used
to assist in spooling the pipe neatly onto the main reel

Reel Estate
The main reel is 900t when empty and has a capacity of
3500t. It can accommodate rigid steel pipe in diameters
from 6 to 16ins. At smaller pipeline diameters, this corresponds to a single run of in excess of 100km of line.
There is also space on the deck for a second 250t reel
containing line that can piggyback on the main line. The
large reel gives the capability of accomodating pipe for
more than one job and therefore obviating having to
return to port. The Seven Oceans has a deck area of
650m2 and a strength of 10t/m2.

Lifting and Pulling

The Seven Oceans at Leith

has therefore been designed to achieve speeds
of over 13kts. This is by means of three 2950 kW
stern azimuth thrusters, two retractable bow azimuth thrusters and a 2400kW bow tunnel thruster
all supplied by Wartsila. Its tanks can carry 280m3
of marine Gasoil and 1570m3 of fuel oil.

The ability to lift large objects is a requirement of typical subsea operations.
The main deck crane, manufactured by
Huisman, is rated for offshore lifts of up
to 350t. There is also an auxiliary deck
crane that can
perform 40t lifts
at 14 and at the
stern, a second auxiliary crane
can lift 12t at 25m.
The Seven Oceans has a pair
of abandonment and recovery
winches with a 450t and 80t
capacity.
Above: The abandonment and
recovery winch. Left: The main
350t crane
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2: The pipes curveature on the reel is removed
by the pipe straightener. This unit consists of
three hydraulically adjusted tracks which provide
the reverse bend to the pipe. Adjustment of
the three tracks
enables pipes of
different sizes and
yield strengths to
be straightened
accurately.
1:The pipe is fed from the 28m diameter main reel to the main 14m
diameter aligner wheel. When in
pipelay mode, the assembly can
be varied in angle to suit the water
depth in which the pipe is being
laid up to an angle of 90 deg.

3: The tensioner provides a top tension
capacity of up to 400t. It is this that
allows the deployment of pipe in water
depths of up to 3000m. The tensioner
consists of four tracks which hydraulically grip the pipe to provide a friction
drive. Each track is driven by variable
speed electric motors giving extremely
accurate position and speed control.
The tracks
are fitted
with a range
of rubber
pad sizes
enabling
it to grip a
range of
pips sizes.

5. The PLET handling system
onboard consists of the
ollowing components:
• Deck rails for PLET storage
and transfer
• PLET manipulator for
elevation of PLETs into ramp
• PLET line up tool in ramp

4: The holdback clamp (shown open)
securely holds the pipe during abandonment and recovery. In operation this
allows the extra pipe which is carried on
the reel to be withdrawn towards the reel
leaving space to weld the end termination
or abandonment head to the pipe in the
clamp prior to abandonment.

Abandonment/
recovery winch
– 450t system. This
consists of a storage
winch mounted in
the hold of the ship,
plus a
traction winch
mounted on the
ramp skid frame.

Blind Faith
Seven Oceans’ inaugural contract is for
Chevron’s Blind Faith field in the Mississippi Canyon, Gulf of Mexico, where it will
install two 7km lengths of 7in line. After a
17 day transatlantic voyage, it will call in
at Mobile, Alabama, to take further project
equipment and then sail to the field.
The Blind Faith development consists of a
production drill centre in Block MCC 696,
tied back via the two multi-layer polypropylene insulated flowlines and two SCR’s to a
semi-submersible host facility in block 650.
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FMC Technologies supplied the subsea
systems for Blind Faith. This included
three high-pressure high-temperature
subsea trees and associated structures,
PLETS and production control systems.
The Seven Oceans will lower the 7in
line, attached to a 40t pipeline end manifold, to the seabed 2120m below. It will
then slowly traverse the route between
the main drill centre and the platform.
It will then repeat the operation for the
second pipe. The line will then form a

steel catenary riser and terminate at a
titanium flex joint.
First production is expected during the
first half of 2008. Initial production is
expected to be approximately 30 000b/d
and 30million ft3/d.
The semisubmersible facility will have
a production capacity of approximately
45 000 b/d and 45 million ft3/d. The
topsides can be upgraded to a capacity
of 60 000b/d and 150million ft3/d.

.....

Mexilhão Umbilicals

Ormen Lange

Subsea Cables

Nexans has been awarded a €30
million contract by Petrobras to supply
umbilicals for the Mexilhão gas field in
the Santos Basin, off the coast of the
state of São Paulo.

Acergy will carry out the $58 million
contract from Hydro to install the
MEG line and umbilical and tie–in and
commission of the MEG line, umbilical
and flowlines in a water depth of 900
metres on the Ormen Lange Southern
field development project. Offshore
installation will start in the second
quarter of 2009.

Subsea installation company
Subocean has won a second contract
with Centrica on a windfarm
development off the Lincolnshire
coast.The seven-figure deal is for
the Lynn and Inner Dowsing offshore
windfarms and involves the final
connection of power and fibre-optic
cables to the wind-turbine generators.

Hydro has also awarded a NOK 200
million contract to Allseas for the
installation of two 16in flowlines for
Ormen Lange southern field.
The installation will take place at a sea
depth of approximately 900m with tight
installation tolerances.

Subocean has already been awarded a contract to lay and bury power
cables between the wind turbines
and to carry out a pre-lay cable route
survey, cable route planning and
burial assessment surveys. Subocean are forecasting revenues of
£40million from renewables in the
next two years.

Nexans is supplying two different
umbilical designs, totalling around
59 km in length, to connect the fixed
platform to the subsea manifold
and the manifold to the individual
wellheads. Delivery should commence
in Q4 2008, and the umbilicals should
be shipped to the Petrobras base
in Vitória/ES, Brazil. The Nexans
umbilicals will be used to provide
electronic control of systems on the
sea bed, and hydraulic and chemical
liquid injection.
The Mexilhão project is particularly
challenging due to the high
temperatures (130°C at the well
heads) and working pressures (10 000
psi) involved, which require very thick
steel tube walls. The maximum water
depth in this project is around 500
m, however Nexans is carrying out
dynamic verification tests to 1500m
to ensure they are fully qualified for
similar projects in the future at much
greater water depths .
Two umbilicals each around 22 km
in length, will run from platform, at
a depth of 170 m, to the manifold at
500m, which is the control/distribution
unit on the sea bed. A further seven
umbilicals, totalling nearly 15km, will
then run from the manifold to the
seven well heads.

Canapu
Technip has been awarded major
contracts by Petrobras. The first
contract covers engineering, procurement, installation and commissioning
(EPIC) of a rigid flowline that will
connect the Canapu field, located in
the Espírito Santos Basin at a water
depth of 1700m, to the Cidade de
Vitória FPSO anchored in 1400m of
water. This 21km-long flowline will
be the first application of pipe-in-pipe
technology for subsea transportation of gas in Brazil. The Deep Blue,
Technip’s deepwater pipelay vessel,
will install the flowline during the
fourth quarter of 2008.
The second contract comprises
engineering and procurement of 37km
of 4in and 6in flexible flowlines for
Mexilhão.

Gjøa
Saipem UK has been awarded a
contract by StatoilHydro for the
installation of oil and gas export
pipelines from the Gjøa field in the
North Sea. Saipem will lay a total of
185 km f pipeline for the transport of oil
and gas from the Gjøa and Vega fields.
The 28 in gas pipeline will be around
130km long, running from Gjøa to
the UK Flags trunkline, which carries
gas onwards to St Fergus. A 16in oil
pipeline runs from Gjøa to the Troll II
pipeline.

Stabilised oil will be piped to the
Troll II pipeline and onwards to the
StatoilHydro-operated Mongstad
refinery north of Bergen.
Saipem plans to mobilise the Castoro
Sei pipe-laying vessel in April 2009
to lay the pipeline from Gjøa. With
an average speed of around four
kilometres per day, the work is set to
take around two months.
The Gjøa field will be developed with a
floating production platform.

Pipelines and Umbilicals

Pipelines and Umbilicals

Alcatel-Lucent commissioned two
new optical cable submarine links
for Interoute. One connected the
islands of Sardinia and Sicily to
the Italian peninsula, a distance
of around 377 km, and the other
connected Sardinia to Lazio, a
distance of more than 250 km.
Alcatel-Lucent and Interoute also
rolled out a terrestrial link between
the cities of Cagliari and Olbia in
Sardinia.
The new terrestrial and submarine
links enables Interoute to deliver
business and support the expansion
of high-speed Internet access to a
wider range of users with increased
efficiency and reliability. Interoute
owns and operates a network spanning more than 54 000km of lit fibre
and serving over 12 000 customers.

The Finnish Ministry of Trade and
Industry has granted a crossborder line permit to the extension
of the submarine cable link between
Finland and Sweden. The extension
will be carried out in co-operation
between Fingrid Oyj and Svenska
Kraftnät. The capital expenditure
project of about €300 million.
Fenno-Skan 2 - will be complete
in 2010. The project will improve
considerably the functioning of the
Nordic electricity market.
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The CSO Apache

MagneScan Triax intelligent pig survey
from GE Oil & Gas PII Pipeline Solutions in June 2007, which reported a
significant number of defects.
JP Kenny’s Ionik Consulting showed
that the pipeline was suffering from
widespread internal corrosion. The
majority of the corrosion was at the
bottom of the pipeline, with the corrosion damage in the form of numerous
individual features. The worst features were over 83% wall thickness
loss and within the first 3km from
Forties Bravo.

I

n 2003, Apache bought the Forties
field in North Sea block 21/10 from
BP. It recognised the infield pipelines as critical assets and instigated
a number of inspection programmes
to assess the integrity of the network.
While the general state was serviceable, it discovered that the Forties
Bravo to Forties Charlie pipeline was
suffering from extensive corrosion
within the pipeline. In order to maximise production, protect the environment and improve integrity, Apache
decided to install a replacement
pipeline. The project was successfully
completed from a standing start with
no personnel, materials or contracts
in place in just 95 days.
“The original 20in X65 spiral welded
12.7mm wall thickness pipeline
was installed in 1975 and was used
to transport processed crude oil
between then and December 2006,
when its use was changed to the
transportation of multi-phase hydrocarbons and water,” said Apache
North Sea Subsea Projects Manager Mark Richardson.
Apache’s Pipeline Integrity
Management Scheme
(PIMS) commissioned a

The pipe being spooled onto the
CSO Apache at Evanton
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None of the reported corrosion features were assessed as being unsafe
at the current maximum allowable
operating pressure (MAOP), and since
the pipeline was operated at less than
30% specified minimum yield stress
(SMYS), the most likely mode of failure was through a leak due to future
corrosion damage at the deepest
defects. The estimated remaining life
for the pipeline was 2.5 years.

Apa
When Forties’ operator Apache reco
of pipeline, it contracted Technip and

The pipeline design was undertaken
by JP Kenny Caledonia, specifying a
total of 5400m of 14in (355.6mm OD)
linepipe. This was to be fabricated,
coated and delivered in a period
of just nine weeks by Corus UK
from high frequency induction (HFI)
welded API 5L X52 steel with a wall
thickness of 16mm.
Apache specified HFI pipe because
of its procurement schedule and
tighter manufacturing. It was more
cost-effective on a unit-by-unit basis
than other options, and the ovality
was generally less than that of seamless line pipe. This led to a reduction
of costs at the design and installation stages, whilst also maintaining
exceptional product integrity and a
reduced risk of buckling.
The pipe was manufactured in Corus
Tubes’ 20in mill in Hartlepool which
boasts the world’s most powerful induction welding equipment (1.8MW).
The pipe joints were then coated by
BSR Pipeline Services (a Corus joint
venture
operation with Ramco
located on the same
site as the pipe
mills) with threelayer polypropylene
and

HFI pipe manufacturing

delivered to Technip’s Evanton spool
base, in the north of Scotland.
Technip’s Evanton spool base received, inspected and then fabricated
six pipe stalks of 976m and one of
183m, each comprising between 77
and 80 pipe joints with the shorter
length comprising 15 pipe joints. A
total of 398 welds were completed with
only two small weld repairs required.
The field joints were coated using
mechanised three-layer polypropylene
tape with flame sprayed polypropylene
(FSPP) on all repair welds, flanges
and onshore tie-in welds. The pipe
from Corus was received over a period
of six days, and the stalks were completed a day after receipt of the final
line pipe joints.
The reeling of the pipe onto Technip’s
CSO Apache was completed within 24
hrs including straightening trials. The
CSO Apache immediately sailed to
the Forties Field where the MV Skandi
Inspector had conducted the pre-lay
surveys and laid the temporary and
permanent crossings.

Pipe Lay

che

2

gnised the need to replace a stretch
its reel-lay ship Apache

The plough on the Normand Mariner

Once the drag anchor was in place the
CSO Apache took less than eight hours
to lay the pipeline, hitting the centre of
both the initiation and touchdown boxes.
The CSO Apache recovered the initiation system and departed, having been
in field for only 30hrs. The MV Skandi
Inspector then conducted a series of operations, including flooding the pipeline,
as laid surveys, spool metrology and mattress lay in preparation for the trenching
operations. Single pass trenching operations were carried out by the Normand
Mariner.
Once the Normand Mariner had completed its first pass trenching run, it departed
for Leith, changing out the multi-pass
plough for the backfill plough. Meanwhile,
the MV Skandi Inspector undertook high
and low pass surveys of the as trenched
pipeline to confirm the straightness of the
laid line. The Normand Mariner undertook

this second operation in an equally
quick time as the first, completing
the backfill works in just over 14hrs.
A survey confirmed that the trench
and backfill operation had achieved
the 1.8m depth of burial requirement
to negate the need for rock dumping. MV Skandi Inspector was then
called upon for pressure testing with
a remote logger.
“This is not the first subsea project
undertaken by Apache in the North
Sea with this sort of sense of urgency
and innovation,” said Mark
Richardson. “In 2004 the 12in Forties
Echo export riser was replaced with a
new steel riser in 84 days, again from
a standing start employing a different
installation contractor.”
“This novel riser replacement project
entailed, installing a J-tube on the

end of a redundant mud outfall caisson, floating out a steel riser from
Leith and then pulling and plastically
deforming the steel riser up through
the new J-tube and existing caisson
followed by installing new spools
subsea and welding the riser into new
topside pipework”.
The new 14in replacement pipeline now
runs between the Forties Bravo and
Charlie platforms with an approximate
length of 5.2km trenched and backfilled
for protection and stability purposes.
“The final tie-in phase will be completed in April 2008 to coincide with
a planned Forties field shutdown,
this diver intervention will entail the
removal of the existing spoolpieces
and replacement with six new 14in
poolpieces tied into the existing riser
assets,” said Mark Richardson.

Pipelay Vessel Contract
Technip has awarded STX Heavy
Industries (Korea) a contract for the
construction of a new pipelay vessel.
This 194m long vessel will have twin
2800 ton reels with a tension capacity of
450t. It will be able to to lay rigid steel
pipes and flexible products up to 18in in
diameter through a dedicated lay tower
installed at the stern.
The new vessel will also be
equipped with a 150t crane, a PLET (pipeline end terminations) handling system
and accommodation for 140 people.
With a transit speed of 20kts, she has

been specifically designed to minimise
intercontinental transits and allow her
efficient deployment in all deepwater
regions of the world.

The project will be managed by a
dedicated team from Technip’s
operating centre in Aberdeen. The
new vessel is scheduled for delivery
in 2010.

The contract covers detailed design,
construction, outfitting and
commissioning of all
marine aspects, including the installation of all
underdeck pipelay equipment. The remainder of
the pipelay system will
be installed and commissioned at a later date
at the pipelay supplier’s
Schematic of the new vessel for Technip
facilities.
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Pipe Lay

T

he traditional method for
installing offshore pipelines in
relatively shallow water is Slay. The pipe moves in a horizontal
plane through the welding and
inspection stations and across the
lay barge’s stern. The pipe is then
supported by a truss-like stinger
which controls the deflection in the
over-bend and prevents buckling.
The pipe is fed progressively over
the stinger as the lay vessel goes
forward.
The problem is that if a general
purpose ship has to be converted
for pipelay, this essentially means
excising the stern of the ship, often
taking with it the original propulsion
system.
Amongst Allseas’ fleet are two
dynamically positioned pipelay vessels, Lorelay and Solitaire. When
the company recognised the market opportunity for a new pipelay
vessel with a capacity between the
two, to be called Audacia, it looked
for a bulk carrier conversion.
To solve the stinger/propulsion system position conundrum, however,
Allseas came up with a novel idea
of relocating the stinger to the bow
and leaving the steering and propulsion system at the stern intact.
The Audacia design has a 106m
stinger. The 770t, three-section
steel stinger is strong and rigid
enough to carry a pipeline length to
3500m water depth. Allseas tried a
number of different designs before
selecting the final layout concept.
The stinger is suspended from a
frame over the vessel’s bow. This
consists of four compression and
four tension members, as well as
two transverse girders. The frame
is 57m long, 13m wide and 27m
high. It is integrated in the vessel’s
bow structure with an inclined firing
line ramp.
To avoid impact with the water in
extreme weather conditions, the
stinger tip can be lifted to a height
of 40m above sea level.
The pipes are assembled welded,
tested and coated in the firing
line running from the stern to the
bow on the vessel’s centre line. It
consists of eight welding stations,
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an x-ray testing station, two pipecoating stations and three tensioning
stations. Three 175t tensioners keep
the pipeline under tension to prevent pipeline buckling. They clamp
the pipe and increase tension with
weight or water depth.

Weather
Rough weather may prevent the
dynamic positioning (DP) system
from doing its work properly, forcing the vessel to head for a safe
harbour, which means that the partly
finished pipeline must be abandoned.
Audacia therefore features two 550t
abandonment and recovery (A&R)
winches, which are used to lay down
and pick up the pipeline on the
seabed.

Aud

The pipeline is closed at the end with
a plug connected to a heavy steel
cable. The A&R winches use the
cable to lay the pipeline onto the sea
bottom, assuming power from the
tensioners makes sure that the correct tension is carefully maintained
on the pipeline and thus preventing
pipe rupture. A buoy indicates the
position of the unfinished pipeline so
that the A&R winches can pick up the
pipeline and resume pipe laying.

Construction
Throughout 2006 and 2007, the
74 000 dwt Panamax bulk carrier
Geeview underwent conversion to
the Audacia at the Dutch shipyard
Keppel Verolme in Rozenburg near
Rotterdam. The Chinese-built bulk
carrier has a length of 225m, a 32m
width and at a draught of 8m. This
hull is large enough to accommodate
two pipe transfer cranes and four
pipe storage holds, as well as the firing line. The holds can store standard lengths of 12m in many varieties,
up to a maximum diameter of 60in,
transported by overhead crane.

The retention of the diesel engine
and shaft and gearbox and the original propeller, however, means that
the Audacia can reach high sailing
speed of 16kts.

Dynamic Positioning

Audacia has the capacity to lay 7km
of pipeline per day and can work at
depths up to a maximum of 3000m.
The total project costs have been put
at €350 million.

Another important feature of a
modern pipelaying vessel is its DP
capability. The Audacia has a ship
management system incorporating
automatic speed and position control,
navigation and communication
systems.

A very useful attribute to any service
vessel is its sailing speed from one
job to another worldwide. Converted
pipelaying vessels with their stinger
astern rely on azimuthing propellers.
While these have seen rapid improvements in recent years, they are still
only able to achieve lower speeds.

It uses four reference systems: Differential global positioning system
(DGPS), radar (only if a fixed reference point exists nearby), HiPap
(operating through sound signals
from beacons on the ea bottom) and
Tautwire (detecting ship movements
by a tightly stretched cable fixed to a

heavy weight on the sea bottom).
If even a minor deviation from the position, speed or direction is detected,
an automatic correction is made to
allow the vessel to follow a pre-programmed pipeline path on the sea
bottom with accuracy. In addition to
the original 10 500kW propulsion system, the dynamic positioning system
required two new engine rooms, each
with three 5850kW Wärtsilä FS3500
marine diesel units.

acia

Pipe Lay

P I P E L AY

Pipe-laying employs six 5000kW
azimuth thrusters, each with a 80t
bollard pull. When in sailing mode,
however, they can be retracted to
reduce resistance.
For the ship’s power, there are
also six diesel generators (11kV,
8000 kVA) connected to two main
switchboards with six transformers
for the electrical power and four for
the cranes, welding machines and
lighting. Because of the high power
demands of the various pieces of
equipment, automatic power distribution is essential.
The Audacia is now ready to commence its work. This year three of
Allseas’ pipe laying vessels will start
laying gas pipelines in the Bay of
Bengal with a total length of 313km at
a depth up to 1200m.

The Audacia with its bow stinger

Audacia will start there together with
the pipe laying vessels Lorelay and
Tog Mor.

Pieter Schelte – The project commences
For a number of years, Allseas
has been waiting for suitable
market conditions to improve in
order to begin the construction of
its vessel Pieter Schelte. It now
seems that the time has arrived.
The innovative twin hull tanker
sized vessel was originally
designed to satisfy the predicted
decommissioning market as it was
developed for removing the entire
topsides of some of the larger
integrated deck platforms from its
bow, while lifting the jacket over
its stern.
A number of factors such as
improvements in production
technology and the use of existing
structures to provide production

support for increasingly long distance tie-backs, has delayed this
anticipated abandonment boom.
This allowed the designers at
Allseas to incorporate platform
installation and pipelay facilities into
the design.

by end 2009, on schedule for the
targeted delivery of the completed
ship by 2011.

Allseas has now determined that the
time for the project has arrived and
has placed orders for long lead items.
The delivery of eight diesel engines
with generators sets, providing the
vessel with 95MW total installed
power, was awarded to MAN. The
second main award was for the
delivery of the 12 thrusters was
awarded to Rolls Royce.
This equipment is to be supplied

The Pieter Schelte removing a platform
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Carbon rods in steel umbilicals provide a deepwater solution

UMBILICALS

CarboniFerrous Age
L

eading umbilical manufacturer
Aker Kvaerner has been recently
successful in winning a number
of contracts. In one of the company’s
largest stand-alone umbilical contracts
was signed last July, when the
company signed an agreement with
Subsea 7 for the manufacturing and
supply of steel tube umbilicals for
Norsk Hydro’s Vega and Troll O2
developments in the North Sea in a
NOK 434 million contract.
Aker Kvaerner Subsea will deliver
approximately 60km of static and
dynamic umbilicals. Umbilicals for
the Troll O2 project represents NOK
33 million of the total contract value.
Work has commenced at Aker
Kvaerner Subsea’s facility in Moss,
Norway, with delivery scheduled for
April 2009.
In September, Aker Kvaerner signed
a further contract with Statoil for
the manufacturing and supply of
steel tube umbilical control cables
for its Gjoa field in the North Sea.
The contract is worth approximately

34

UT2 NOVEMBER DECEMBER 2007

NOK 260 million. Aker Kvaerner will
deliver about 16km of dynamic and
static umbilicals. These will connect
the Gjoa semisubmersible platform
– currently being built by Aker
Kvaerner – to the subsea production
system. Additionally, one umbilical will
connect the Gjoa field to the nearby
Vega field. Aker Kvaerner Subsea is
also supplying all steel tube umbilicals
for Vega. The Gjoa field was discovered in 1989. Production of oil and
gas is expected to start in 2010 with
umbilical delivery scheduled for May
2009.
Then, in late October, the company
was further awarded a contract to supply subsea power cables and control
umbilicals to Petrobras’ Cascade and
Chinook fields in the Gulf of Mexico.
The contract, worth approximately
US$ 65million, is said to represent
a significant breakthrough for Aker
Kvaerner’s power cable technology.
Aker Kvaerner will deliver around
70km of high voltage power cables as
well as static and dynamic steel tube
umbilicals to Petrobras.

Cascade and Chinook are located in
the Walker Ridge area of the Gulf of
Mexico, roughly 165 miles (260km)
south of the Louisiana coast. Both the
high voltage power cables and umbilicals will be installed at water depths
up to 2700m. The umbilicals will be
made using Aker Kvaerner’s patented
carbon fibre rod technology. Delivery
of power cables and umbilicals is
scheduled for mid 2009.
The combination of carbon fibre rods
in steel umbilicals was first used as
part of the Independence Hub – Aker
Kvaerner’s largest indvidual umbilical contract ever awarded. It features
180km of carbon rod enhanced steel
tube umbilicals.
The Independence Hub is a series of
satellite fields all tied into a central
production facility. The development
is based on 15 subsea wells located
in 10 anchor fields. The fields include
Merganser (Atwater Valley blocks
36/37); Jubilee (Atwater Valley blocks
305/349 and Lloyd Ridge blocks
265/309); Vortex (Atwater Valley

The Independence Hub is a 105 ft
deep-draft, semi-submersible platform
with a two-level production deck. The
platform is operated by Anadarko.
The Independence Trail pipeline connects the hub platform to an interconnect with the Tennessee Gas Pipeline
at Enterprise’s West Delta Block 68
shallow-water manifold platform. The
pipeline is approximately 134 miles
long, 24in in diameter and has the
capacity to transport up to 1 billion
ft3/day
The Independence Hub project set
numerous world records during its
construction and installation, which
includes being the world’s deepest
platform in approximately 8000ft of
water, the world’s deepest subsea
production tree in 9000ft of water
(at the Cheyenne field), the world’s
deepest steel catenary
riser (SCR) installation
and the world’s deepest export pipeline and
SCR, originating in
approximately 8000 ft of
water.

beyond around 2000m, the steel
becomes increasingly ineffective as a
load carrying medium. This results in
tensile loading and resulting in umbilical elongation. This can be enough to
cause the internal electrical conductors to fail. Adding more steel to
resist the umbilical elongation would
have the detrimental consequence
of increasing its diameter and axial
stiffness.
There are a number of options available to the field designers. The use
of mid-water buoyancy would give
the umbilical support and effectively
remove strain. Another possibility is
the use of higher strength materials
which would increase the overall
costs. Many of these materials are yet
to be field proven.
Another alternative might be to use
a variable multi-stepped diameter
umbilical with a larger diameter at
the surface, however, this might be
subject to potentially complex and
problematic manufacturing process.
Calling upon research conducted in
developing composite tendons for
TLPs that was carried out in collaboration with ConocoPhillips, Aker Kvaerner proposed that carbon fibre rods
might be suitable as the load-carrying
member in of control umbilicals.

The carbon fibre rods have a similar
stiffness as steel but have the advantage of being naturally buoyant in water, having a low degree of elongation
and being only 15% of the weight. Aker
Kvaerner reasoned that integrating
rods into the umbilical structure would
increase the axial stiffness and it might
reduce the mean stress.

Umbilicals

blocks 217/261 and Lloyd Ridge
blocks 177/221), Cheyenne (Lloyd
Ridge block 399); Atlas and Atlas
NW (Lloyd Ridge blocks 5/49/50);
Mondo NW (Lloyd Ridge blocks 1/2)
San Jacinto (DeSoto Canyon blocks
618/619); Spiderman (DeSoto Canyon
blocks 620/621) and Q (Mississippi
Canyon blocks 960/961/1004/1005).
It is the deepest production platform
ever installed and also is the world’s
largest offshore natural gas processing facility.

One of the principal points in favour of
the idea was that carbon fibre technology was well understood through the
development of the composite tendon.
It is, therefore, not considered new
technology, but transferred technology and the designers reasoned that
it could be incorporated into the umbilical structure with a confidence and a
relatively minor cost impact.
In the Merganser development,
6.5mm carbon fibre rods run the
entire length of the free-hanging
catenary section terminating topside.
In total, Aker Kvaerner has supplied
four dynamic umbilicals with carbon
fibre rods. The company also supplied the other 180km of steel tube
umbilicals for the Independence Hub
project which helped rank it as the
largest individual umbilical contract
ever awarded. Aker Kvaerner also
provided 12 tree-mounted control
modules and two manifold control
modules.

In a conventional deepwater development, the
umbilicals are typically hung in a catenary
shape from the platform
to the subsea facilities.
The umbilicals normally
consist of a combination
of tubing for hydraulic or
inhibitor fluids, electrical conductors and/or
fibre optics. These are
set in a thermoplastic
matrix and covered with
a suitable protective
armouring.
In moderate and deep
water depths, the
internal steel tubing and
conductors are usually
sufficient to prevent
the umbilical from
stretching due to its
own weight, however,

Deepwater umbilicals
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Cameras

Cameras
Typhoon VMS

Surveyor

Tritech has developed a laser camera system
designed to provide images for capture and
subsequent post processing measurements.

Bowtech’s SURVEYOR colour
zoom camera uses Sony’s
latest ExView HAD CCD
technology. This delivers high
picture quality with a 36:1 optical zoom lens and a 12x digital
zoom, as well as a horizontal
resolution of 530 TV lines.

The camera has a set of five red laser beams
arranged to allow captured images to be
calibrated using Tritech’s own Video Measuring
System (VMS) software.
The Typhoon VMS measures planar targets in
the camera’s field of view. At its heart is Tritech’s
Typhoon high resolution colour zoom camera.
The red laser diodes surrounding the camera are clearly
visible on the operator’s
monitor.

The Typhoon
video
measuring
system

The system software is
calibrated by selecting
each laser image on the
display, after which the
software allows measurement with high accuracy within a few minutes
of any object in the field of
view.
The Typhoon VMS encompasses a 22:1 auto
focus zoom lens protected by a 3000m rated
hard anodised aluminium housing. Manual focus
and zoom may be controlled using analogue signals or via the integrated RS232 interface. It has
an angular view in air 47deg (wide) or 2.2deg
(telephoto). It has 752 horizontal by 582 vertical
sensing pixels.
‘The importance of a high quality view port is
commonly overlooked in underwater cameras,’
said a spokesman. ‘The acrylic view port is water
corrected, which is the preferred type of lens for
underwater applications.’
This view port design reduces the effects of
refraction and also removes chromatic aberrations, resulting in a camera that provides a clear
and sharp picture during close proximity viewing.
This is absolutely essential for accurate subsea
metrology.
The camera is available in PAL as standard
but NTSC can be provided. The camera has a
minimum scene illumination sensitivity
requirement of 0.1Lux, and gives a horizontal
resolution output of more than 460 TV lines. The
camera has length of 190mm.
Applications include damage surveys, environmental research and oceanographic studies.
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One of the many unique
features of this camera is the
advanced backlight compensation technology. This dramatically improves the camera’s
dynamic range, resulting in
clear image reproduction in
extreme high-contrast environments, know as wide dynamic.
The camera captures the
same image twice, first with a

normal shutter speed and then
with a higher shutter speed.
The dark areas are captured at
normal shutter speed and the
bright areas are captured at a
higher shutter speed. These are
then combined into one image
using an advanced DSP LSI,
thus clearly reproducing highcontrast images of the original
scene.
The camera is encased within a
4000m high quality ttanium
housing with a sapphire window.
It can operated in temperatures
between -5° C and 50°C.
It is 210mm in length and has a
diameter of 98.4mm. It weighs
1.52kg in water.

Low Light Hawkeye Camera
Sonavision has developed its
first low light camera. Called
the Hawkeye 25BT, it has
already completed orders to
a major diving contractor and
ROV operators.
An additional model for the
growing Hawkeye range of
video cameras, the
Hawkeye 25BT,
is a lightweight titanium housed
monochrome
camera, capable of working
in
low-light conditions.
There is a choice of specifications a minimum light sensitivity of 0.0003/420 TV lines or
0.003lux/600 lines to suit the
requirement.
With a diameter and length
of only 36mm and 150mm respectively, the Hawkeye 25BT
camera weighs 300g in water.
Rated to 1000m water depths,

the camera is suitable for use in
a drop frame, on a dive helmet
or an ROV. It is also available
in a long-line drive format for
overcoming losses in long diving umbilicals.

The Hawkeye 25BT
low light camera

Sonavision’s technical director, Bob Wilkinson, commented “This new camera moves
small module cameras closer
to the performance of SIT
cameras in low-light conditions
and offers excellent performance and value for money.
At under one tenth of the cost
of a SIT camera and a
fraction of the physical size,
this camera will have many
underwater applications”.

.....
Aquaculture
The Bennex BC 300 camera was originally
designed for the aquaculture industry as a feed
monitoring tool, although it has proved ideal for a
range of other inspection and subsea search applications. This continuous 360deg pan and tilt camera has slip rings on both axis so that there are no
blind spots. The camera is rated at 150m, so it is
suitable for fairly shallow inspection applications.
The highly light sensitive colour or mono video
units can be rigidly mounted or hung from a cable.
There are various control options including multi
camera systems and a waterproof portable LCD
control system is available. A typical ROV system
would be a mounted pan tilt unit with cameras and
lights attached to it.

The camera can be supplied with various options such as LED illumination
and depth sensors.
Depending on the model, the resolution is either 480 (colour) or 570 (black
and white) TV lines from 752 x 582
effective pixels.
Camera view angle os 90deg in air or
72deg in water. Again depending on
the model, the light sensitivity ranges
from 0.0001lux to 0,04lux
Bennex BC 300 camera weighs 7kg in
air or 2.5kg in water.

Light Ring Camera
Kongsberg Maritime has
developed the oe14-376
(PAL) and oe14-377 (NTSC)
colour cameras. These small
dimensions make the camera
suitable for general purpose
viewing and manipulator arm
applications.

construction makes the camera
extremely resistant to shock and
vibration.
The camera features a 480 TV
Lines horizontal resolution and
a light sensitivity of 0.02 Lux or
the minimum scene illumination
0.28 Lux.

The professional features
associated with all Kongsberg
Maritime cameras have been
built into a compact and rugged underwater housing, ideally suited for diver and vehicle
deployment.

This model features improved
resolution and sensitivity while
retaining the unique front port
design which prevents light from
the 10 LEDs reflecting back into
the lens.

Auto shuttering, together with
a wide AGC range give good
light compensation at minimum cost. The lack of
any moving parts
and
robust

The camera is 45mm in diamter
and has a length of 96mm excluding the connector. It weighs
0.37kg in air or 0.21kg in water.
It is housed in a standard aluminium alloy casing or titanium
as an option.

The oe14-376 colour camera

The camera can operate at
depths of up to 4500m at
temperatures between -0.5°C
and +40°C. It can withstand
vibration of Vibration 10g,
20-150Hz . The standard
lens is a 4.3mm f/1.8 unit
with fixed focus control of
300mm to infinity in water
and a 36 deg angle of view
in water.

The Bennex BC 300 camera

HDTV Inspector
Remote Ocean Systems (ROS) has released
the newest addition to its extensive line of
subsea cameras, the Inspector HD Video
Camera.
The Inspector HD is a true 1080i high-definition color video camera with the ability to
capture 6 mga-pixel still images.
Boasting a 4000m standard depth rating, this
new high-definition video camera is housed
in the highest quality 6AL4V titanium and
measures only 223mm in length and 89mm
wide in the main body.
The lightweight Inspector
HD is also equipped with
a stabilized 10x
optical/ 20x

digital
zoom that allows
wide-angle navigation
up-close inspection.

for
and

The Inspector HD Video Camera
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Winches

MacArtney has produced a new active heave compensation winch design

WINCHES

New Generation
Winches
A

s the offshore oil and gas industry gears itself for operations in increasingly greater water depths and harsher
climatic environments, the technology requirements to
overcome these challenges is also increasing. Providers of
underwater technology systems and the offshore industry are
commonly entering into partnerships to address the increased
market demands. For many years MacArtney has been developing and supplying winch systems for the offshore market.
Experience of more than 400 winch systems delivered, a
dedication to supplying smarter solutions
and close collaboration with the ROV
operator industry has
formed the background for MacArtney’s development
of a latest generation of active heave
compensation (AHC)
winch systems.
The new MacArtney
AHC winch has been
met with a delivery of
thirteen systems since
the introduction in the autumn 2006, and there are a number
of systems in the order book. This was selected by Oceaneering for its existing and future ROV fleet. ‘It is designed for
3400m 34mm diameter umbilical,’ said a spokesman. ‘It will
be used in connection with Oceaneering’s medium to large
sized workclass ROV systems’.

The Island Vanguard which houses the latest
MacArtney AHC winch

The AHC winch for Oceaneering is the latest generation of
super high speed AHC winch systems with safe working load
of up to 12t at cable speeds up to 120m per min. The active

The new MacArtney AHC winch

heave compensation is based on input from a Kongberg
MRU 5, which forms an integral part of the system. This
feature allows for safe and controlled docking of the ROV into
the tether management system. The time difference from input
to output in the control system is extremely short, securing an
operational mode without phase shift.
Three powerful electrical motors supply the more than 100kW
power through planetary angled gears, while an overall ring
gear drives the winch. All functions of the complete winch
system, as well as the AHC functionality and a whole string of
other control option, are made available through an advanced
programmable logic control system.
‘We have used some of the most advanced and complex
control systems available on the market and the HMI (human
machine interface) is a 10.4in operators panel with Ethernet
connection working as a web server,’ said a spokesman.

Design Philosophy
One of the design philosophies is to
standardise the winch designs wherever possible, which has proven to be
a strong marketing factor.
‘It cuts costs, shortens delivery time,
standardises spare parts and reduces
documentation and certification time,’
said a spokesman. ‘However, it is
equally important to understand
customers often have special require-
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ments for highly purpose built systems.
MacArtney manufacture subsea
winches, traction systems with 10 000m
cable for offshore pipe inspection requiring full ATEX certification and Norsok
compliance. Most of its winches are
electrically driven. This is a result of
huge improvements to core technology
of the frequency converters available
on the market today and many years of

constant development work. Amongst
the range of winches are
z Manually driven winches for deck
storage
z Stainless steel electrical winches
z Oceanographic winches
z ROV winches
z Right angle winches
z Launch and recovery systems

The AHC winch incorporates separate
drive of the level wind, synchronised
with the drum through the use of encoders (rotating counters) and controlled by the PLC. The quality of spooling
with such a system is unique. The rotation of the level wind trapeze spindle is
divided into 4096 pulses. In contrast, a
conventional diamond spindle has mechanical gear exchange from the drum,
which generally involves compromises
as the theoretical ratio is not possible
in reality.
The separate drive also allows for
change of cable diameter when
needed (with the Oceaneering system,
between 31–45mm), only requiring the
operator to change the cable parameters in the software, and not replacing
an expensive diamond spindle and
gear train. Adjustable turning points for
the level wind at the drum flanges compensates for changes in the cable’s
physical dimensions due to wear.
From the HMI operator panel or via any
PC connected to the winch, basic parameters as load, speed, length of cable

Winches

‘From here, all winch operations can
be monitored from any computer with
internet access and PLC-programs can
be modified and monitored.’

out, remaining cable on the drum, actual
layer, as well as cable characteristics
and alarms and shutdowns are available
on the screen. The screen layout can be
altered to suit customer requirements.
The HMI also allows for interface with
other software systems communicating
with the winch control system.
This feature is shared with the
MacArtney FOCUS-2 and TRIAXUS
towed vehicle systems, where cable
length, load and cable speed are parameters used by the vehicles controls
systems to control the flight characteristics of the underwater vehicle.

System options
System options to the AHC system
includes wireless remote control, touch
screen remote control station, control
of winch by other customer signals ie,
depth sensors etc. and constant tension
with preset upper and lower values.

The drive system in based on three
engines

The MacArtney PLC control system may
also, depending of the type of operation,
include various operational modes as:
z Deck handling (decreased speed
range on the joystick)
z Stop at pre programmed depth
z Emergency recovery
z Automatic stop eight turns of cable
left on the drum

The AHC winch systems for
Oceaneering have been delivered according to DnV Rules for
Certification of Lifting Appliances
and The electrical installation and
components have been
delivered according to DnV Rules
for Classification of Mobile Offshore Units.
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Winches and Drives

Winches &
Drives

O

ver the years, drive manufacturer, Hagglunds, has
provided a number of
motor/brake assemblies for ROV
deployment winches. Two of the
most recent were for the deepwater
ROV winches for Subsea 7’s Seven
Seas and Seven Oceans deepwater
pipelay vessels.
These Lebus winches employed
Viking 84 series direct-drive motors
with band brake assemblies. These
feature a very high torque efficiency
so that the tension control, which is
very important on ROV umbilicals, is
assured.
Lebus has been a longstanding user
of Hagglunds motors brakes and valve
blocks on its wide range of winches.
Indeed five other ROV systems,
including the Viking 84 series motors
and PEC type power units, were supplied during the early part of 2006 via
Soil Machine Dynamics Hydrovision
(SMDH) for other Subsea 7 Vessels.

The power units, starters and controls
were housed in a specifically designed
soundproofed 20ft container. It included a stainless steel 1200 litre reservoir
with sea water cooling system and full
health monitoring system.

Each unit has two 290KW electric motors coupled to closed-loop hydraulic
transmission pumps for the winches
using constant tension and wave riding with electronic proportional control
for the pressure.

One container houses all the necessary systems to operate the two ROV
systems on each vessel. Extensive
factory testing before installation on
the vessel, saved valuable time and
costs in testing and commissioning.

This enables the winch to pull in
and pay out quickly at a set tension
controlled to suit the ROV and the
conditions. Constant power control is
also included using current feedback
from the electric motors to Hagglunds’
Spider control to gain maximum output
from the winches for a given ROV
load.

Each power unit weighed around
15t and was supplied with a special
four leg sling to take into account the
uneven weight distribution inside the
container. Acoustic attenuators were
designed and fitted on the roof of the
container to enable air paths for the
electric motor cooling both in and out
of the container and still maintain the
strict noise levels. Anti-vibration type
feet were also used on the pump sets
and were designed to sit the container
to the deck.

Drive Ahead
40

UT2 NOVEMBER DECEMBER 2007

The auxiliary systems also used axial
piston pumps with two 55KW open
loop type to operate the A-Frame.
Two pumps on each function provides
redundancy. The basic construction
had to comply with the standards for
lifting/load testing, safety, acoustics/
noise level, pressure and function testing and comprehensive documentation package requirements.

Mooring Winches
Specialist winch manufacturer
North Sea Winches has recently
completed a contract from the
Marseille-based company LD
Travocean, to supply six 30t
winches for mooring duties
on a submarine cable
laying vessel. Now, the
company has recently
received a follow-up
order for two more
winches to eventually
provide eight-point
mooring.

Mooring winch

The winches have
been designed and built
to a precise customer
specification and include
automatic spooling gear for
1000m of 36mm diameter

wire, piston-operated clutches and
automatic brakes for remote control operation. The compact design
allows a pair of winches to fit into
a 20ft container for easy transport
to any of LD Travocean’s operations worldwide.

Winches and Drives

.....
In a further expansion of the
company’s portfolio, North Sea
Winches has just secured a contract to build a pair of 185 tonne
winches for use on an offshore
vessel in the Gulf of Mexico.
Work is also continuing on a deck
machinery, hydraulics and wheelhouse controls package for a
35m tug to complement Holyhead
Towing Company’s continued
expansion.
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Acoustic Modems

U N D E RWAT E R

O

ver a decade ago,
the first acoustic modems began to appear as a result of development work funded by the US
Space and Naval Warfare
Center (SPAWAR). One of
the early companies involved
was Datasonics, now part
of Teledyne Benthos. Since
then, its modem capabilities
have grown from a few tens
of bits per second with
marginal reliability, to
modulation schemes
suitable for a wide range
of environmental and
operational conditions. At
the same time, the size
and power consumption
has declined dramatically. Today, Teledyne
Benthos underwater
acoustic modems are used
for worldwide subsea applications, reducing umbilical clutter
by making any subsea sensor wireless.
“The use of modems fall into three
main categories,” said a spokesman.
“In oceanographic applications, they
are used to link surface buoys with
underwater instrumentation such as
acoustic doppler current profilers,
current meters, tide gauges, CTD
instruments and even tsunami warning
systems. These allow real time command, control and data acquisition.
“Another user is the offshore oil and
gas industry. With the industry working
in progressively deeper waters, wireless communications between platform
and seafloor instrumentation can have
many advantages in controlling and
interrogating wellheads and other
seabed architecture.
“The third main user is the military,
where applications include AUV/UUV
communication, autonomous ocean
sampling network communication
(AOSN) and tactical underwater local
area network communications”.

Acoustic
Repeater systems allow virtually
unlimited transmission ranges.
Two key factors measure
a modem’s performance:
speed and reliability. Speed
is measured by determining
the number of information bits
transmitted per second, which
is referred to as the bit rate.
Reliability is measured by
determining the bit error rate,
which is the ratio of the number
of bits received in error to the total
number of bits transmitted. Except when
noise interference is high, modems that
transmit and receive data over phone
lines or microwave links typically function nearly error free, and at baud rates
of 128 000bits/sec or more.
With the transmission medium being
water in undersea modems, however,
and the transmitted signals being sound,
a number of physical barriers exist
that constrain those performance factors. This includes the relatively slow
speed of sound in water, signal fading
characteristics due to sound absorption
and destructive interference, multi-path
interference due to sea surface and
seafloor reflections and reflections from
nearby objects.
The speed of sound in seawater, on
average, is about 1500 m/sec compared with electromagnetic signals that
travel at nearly the speed of light. The
relatively slow speed of sound, however,
has no direct effect on the baud rate
of the modems; it affects only the time
period between the transmission of a
signal and its reception.

Acoustic Release
Teledyne Benthos has combined its
acoustic release with a modem to
increase its functionality. From the surface, it can be triggered using a 9-14
kHz signal.
There are three acoustic releases
available. The SR-100 can operate at
up to 6000m water depth. Its release
load capacity is 5000kg. It measures
114.3 cm long 15 cm wide and weighs
45.3 kg (34.4 kg in water).
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The SM-75 is rated to 6700m of water
depth and is released by an electrolytic
dissolving wire. There are two versions
– a 13in with a weighing 18.1kg (2.5kg
in water) and a 17in version weighing
27.2kg (13. kg in water).
The third model is the SR-50 with a
depth of 300m and works by a high
torque motor. It has a release load
capacity 227 kg lift or 453.6 kg load and
weighs 13.6 kg (6.8 kg in water).

Signal fading is caused by spreading
loss and the absorption of sound in
water. To a lesser extent, environmental
factors such as temperature, pressure,
and salinity also affect absorption, and
absorption also occurs at the seafloor.
Signal fading is also caused by destructive interference when multi-path-induced reflection of the transmitted signal
arrives at the receiving transducer at the
same time as a transmitted signal of the
same frequency. The result is a reduction in the amplitude of both signals.
It is the result of sea surface and sea
floor reflections, reflections from objects
that are near the receiving modem and
refractions from thermal gradients and
water turbulence.
In addition, multi-path is usually not
stationary; hence even techniques
used to track and reduce the effects of
multi-path do not significantly improve
modem performance in increasingly dynamic multi-path situations. As a result,
multi-path forces continual trade-offs in
the speed, the reliability and the cost of
acoustic modems.

Teledyne Benthos’
Probably the two most demanding requirements that have been placed on the
Teledyne Benthos Telesonar Modem have
come from the National Oceanographic and
Atmospheric Administration (NOAA), and
from the US Navy’s premier developer and
user of undersea tracking ranges.
The NOAA requirement was to provide a
modem that could support the development
of the National Tsunami Warning System
(DART – Deep Ocean Assessment and
Reporting of Tsunamis System). This application does not require the transmission of
large volumes of data nor does it require high
data rates. It does, however, demand very
long life with few batteries, and an absolute
guarantee of sensor data transfer into the
modem to the buoy, ready for retransmission to the shore. These two requirements
resulted in the development of a very low
power sleep mode, but one in which the modem would awaken immediately to either of
two conditions: (a) the arrival of an acoustic
message, or (b) the arrival of data over the
RS-232 port. In neither case will data be lost.

C O M M U N I C AT I O N

Control
A

s deepwater and ultra-deepwater
development increases, traditional control umbilicals become
unsustainable. The mass of the cable
becomes greater than its shear strength
and the structure fails. Nautronix has
obviated this problem by employing
subsea acoustic technology to carry
command and control signals.

The technology behind these systems is
ADS2 (Acoustic Digital Spread Spectrum). This was developed in the mid
1990s by Nautronix engineers who,
knowing and understanding the limitations of conventional acoustic systems,
took the algorithms used in satellites
and mobile telephones and enhanced
and developed the algorithms and core
software for use underwater.
The initial focus for ADS2 research
was the £12 million development of
Nautronix’s NASNet acoustic subsea
network. This system is very similar in
concept to GPS in that it permits an
unlimited number of users to obtain
precise navigational data within the

Telesonar Modem
Meeting this requirement resulted in a
modem that sleeps at only 12mW, whereas
the normal fully awake (receive) mode consumes approximately 0.5 W, while the newest generation Teledyne Benthos modem
will consume 9mW and 0. W, respectively.
This next generation modem will be available in the first quarter of 2008.
The second requirement stems from the
US Navy’s need to communicate with very
rapidly moving undersea platforms (high
range rate).
The Teledyne Benthos product line
consists of two surface deck units, the
ATM-891 and the ATM-880, the former designed for boats while the other is suitable
for buoys or remote deployment. There is
also a gateway modem buoy for protected
waterways.
There are also two main subsea units although there are OEM options for third party
AUV applications. The ATM-885 is a 200m
unit while the ATM-887 is a 6000m unit.

network. However, unlike GPS, NASNet
is capable of providing this coverage not
only at the sea surface, but all the way
through the water column to the sea
floor, regardless of working depth.
Faith in the integrity, reliability and accuracy of ADS2 signaling has led to Nautronix investing in the development of
the next generation of subsea acoustic
wireless control and monitoring systems
(NASCoM) with broader applicability.
Apart from eliminating any umbilical, it
also allows the possibility of remotely
controlling and monitoring equipment
that traditionally would not be linked
together in the subsea environment.
In a water depth of 3000m, a typical
radius of wireless coverage centred
around the vertical would be typically
between 3km and 5km, representing
an area of seabed up to 78 km2. The
equipment falling within this radius
may include gauges and valves, where
status indications or current values are

required in order to monitor the health
of the system, but where the installation of hardwired communications is
uneconomic, or not possible owing to
the phase of the operation, e.g. preproduction

Diver Communication
Nautronix has secured its second
order this year from Bibby Offshore for
a diver communications system in a
£90 000 contract.
The DSP system (350X) dive
control package will be installed on
the the Dive Support Vessel Bibby
Sapphire. This is the same as that
earlier purchased for the newbuild
Bibby Topaz.
As a twin bell vessel the Bibby
Sapphire will be fitted with two interfaced systems providing a complete
communication network, allowing links
to other deck and bridge personnel.

BOP Acoustic Control
The application of Nautronix ADS2 technology in surface BOP drilling is rapidly
developing in the market. The Nautronix
NASBOP system was developed in 2002
during the NASNet development process.
It became apparent that the technology
could offer numerous other capabilities
and Shell recognised that removing the
control umbilical that runs down to the
seabed, and using surface BOP drilling
techniques would offer significant benefits
to its drilling operations, particularly development drilling.
Nautronix’s ADS2 signalling was identified as the most advanced and robust
available in the market for this critical
application, and Shell worked closely with
Nautronix engineers and Cameron Controls, the provider of the subsea isolation
device. Within six months the collaboration delivered NASBOP as the primary
control and monitoring system, providing
an emergency disconnect capability.
The first system was first used for operations in Brazil and Egypt onboard the

Stena Tay drilling rig in water depths
of 2940m. The success resulted in the
development of an enhanced system
delivering additional signalling capabilities and functionality. It boasted
a number of new significant features
including new electronic architecture,
lithium batteries and a new power
management system providing subsea
power control from the surface to support extended periods of deployment.
Shell purchased this second NASBOP
system in August 2006 for surface BOP
drilling operations commencing late
in 2007 in the BC-10 field in Brazil in
3000m water depth.
Delivery of the system took place in the
early part of 2007, for installation onboard Global Santa Fe’s Glomar Artic I.
This enhanced system also resulted in
an order from Stena Drilling to upgrade
its original NASBOP. A recent contract
was signed for a new-build NASBOP
for Cameron Controls, to be used by
Murphy Oil Corporation on the Azurite
field, worth over $2 million.
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Underwater Communications

Underwater
Communications
Submarine Operations

Hybrid Modem

The need to exchange digital
information between submarine
commanders and the rest of the
force is often essential in military
operations.

Wireless communications have traditionally
relied on passing acoustic signals through a
carrier medium – normally air or water – which
are then picked up by a receiver. This
technique has a number of advantages, particularly the relatively
long distances from which the
signals can be sent. The main
drawback with acoustic techniques, however, is that they
are adversely affected
by outside noise
from wave action
or machinery.
Furthermore,
acoustic
signals
suffer from
the inherent
disadvantage of
low data transmission rates (bandwidth).

Targeting data for sub-launched
cruise missiles, for example, to
integrate with network-enabled
operations, demands high-bandwidth
communications. In the past, the
submarine was brought away from
its optimum operating depth to the
surface in order to communicate.
However, exposing masts, or even
towing a buoy with its visible wake,
makes the submarine vulnerable
to detection. This prompted Ultra
Electronics to work on a
recoverable tethered optical
fibre (RTOF) buoy system.
The concept is based on a loosely
tethered recoverable 450mm
diameter
buoy
which
remains
stationary on
the sea surface while
the moving submarine
pays out several
kilometres of fibre
optic tether. When

The RTOF
bouy

The transmission system is based
on a fibre optic analogue modulation
scheme which offers multiple high
bandwidth and high data rate
channels. The winch mechanism is
based on the latest brushless direct
drive DC motor technology. The
handling system, winch and buoy
are designed to be operated without
maintenance throughout a patrol
cycle, driving through-life costs down
and maximising availability.
The system is currently completing a
four-year demonstrator programme
with sea trials on-board a USN
submarine. For the purposes of the
programme, the payload comprises a
UHF (240-320 MHz) internet protocolcapable satellite communications
payload, GPS and radar warner
device. Future payloads might include
water column sensors, commercial
SATCOM and a low light electro
optic and infra red imaging (remote
periscope).

Wideband
QinetiQ has developed techniques
which allow acoustic transmission
of sensor data or images and
vehicle command and control
information. Useful for autonomous
underwater vehicles, it is also an
effective communication medium
for divers and can improve safety,
as well as give accurate ranging
and position fixing.
Using wideband signal designs
and receiver processing, QinetiQ
has developed both low and
high data rate acoustic modems
to meet the highly demanding
communication applications.
For example, using advanced
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the tether is fully paid out, the buoy
can be recovered underwater at high
speed, leaving no wake or plume.
Multiple cycles can be performed
before re-charging using a novel
inductive charging system.
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error-resilient image compression
algorithms, real time video
telemetry has been demonstrated
at data rates as low as 12kps at a
range of 3km.
Peak data rates of 41kps allow
a 1Mb file to be uploaded in
less than 3.5mins. Using spread
spectrum techniques and methods
of combining multipaths, extremely
robust low data rate communication
can be achieved by a low power
system. Data rates of 200bps at
ranges of up to 20km allow the
transmission of command and
statues information in extremely
difficult ambient conditions.

UK subsea companies Wireless Fibre Systems,
Tritech International and Insensys have been
awarded a joint grant from the Department of
Trade and Industry (DTI) technology programme
towards a £1.1m programme to develop five
innovative wireless subsea products to be used
in bespoke systems.
The key aim of the project is to develop
a number of leading edge products that
incorporate underwater radio technology. The
latest outcome of this development is the launch
of the RAM-300 Hybrid Underwater Radio/
Acoustic Modem – the first of its kind to be used
underwater.
Radio communication solves many of the
characteristic shortcomings of acoustic
communications. Fuelled by significant
advances in digital radio technology made by
the mobile telephone industry, large bandwidths
of data can now be commonly transmitted
wirelessly through the air. A radio wave is
composed of both electric and magnetic
fractions. The terrestrial communications
focuses on the electrical component, however,
researchers found that the key to successful
underwater transmission was to focus on the
magnetic field.
Other advantages of radio signals are that they
are unaffected by noise and can pass smoothly
through the sea interface and into the air. Data
can, therefore, be relayed from sea or river bed

Seabed Seismic
through water and obstacles, even ice, rock,
mud and concrete, to reach and communicate
with a land based modem.
The drawback of
radio signals
however
is the

LinkQuest is manufacturing and
shipping hundreds of long-range
deepwater acoustic modems
for seabed seismic monitoring
applications. These modems will
be used to interface with seismic
sensors to monitor offshore oil and
gas field reservoir.
Once deployed, they will form
the largest underwater acoustic
communication network, surpassing the scale of large LinkQuest
acoustic modem networks previously deployed for similar purposes and for long-term fishery and
environmental monitoring projects.

Hybrid
modem

distances that these signals can be sent.
While low frequency signals can be sent
relatively long distances, it depends upon
how much data needs to be sent. A typical
limit for voice or rudimentary control is around
100m. For high data rate information of up to
10Mbit/sec for example, the distance between
transmitter and receiver would be nearer 10cm.
This shortcoming was the reason behind
the development of the hybrid RAM-300
underwater radio acoustic modem which
uses both acoustic and radio frequency
(RF) technology, and has the capability to
seamlessly select between carrier signals.
Relay mode provides bi-directional acoustic to
radio conversion while, when in radio mode,
it allows communication submerged to in-air
or in surf zone, obviating the need for buoys.
The communications link can be maintained in
shallow waters with high turbidity, air bubbles
and high ambient noise congested condition
water/air boundary and ice.
It has a range up to 30m in seawater or 20m of
seawater and 200m in air. In acoustic mode,
it can carry out long range Up to 8km in deep
waters
The hybrid modem has a number of
applications. It could be used for
AUV control and data collection, remote
instrumentation control and data linking
remote oceanographic and environmental data
collection.

FlowQuest acoustic current profilers. The acoustic modems will be
used to periodically upload the
current ensemble data from the
FlowQuest systems without the
need to retrieve the FlowQuest
systems.
Kongsberg Maritime has also
ordered UWM4010 deepwater
acoustic modems for installation
on another Hugin 3000 deepwater
AUV.
So far LinkQuest has provided
UWM4010 modems to every Hugin
deepwater AUV deployed.

Underwater Communications

.....

LinkQuest has also delivered a
substantial number of UWM1000,
UWM2000 and UWM2000H modems for offshore oil field projects
and environmental monitoring
applications interfacing to sensors
such as precision CTD, current
profilers and nutrition analysers in
North Sea, East Asia and Alaska.
The company has also shipped
many modems to be used in
conjunction with LinkQuest’s

Acoustic modems carry out seismic surveys

Research
Researchers at the University of
Missouri-Rolla are trying to improve
the speed of wireless underwater
communication. Dr. Rosa Zheng,
assistant professor of electrical and
computer engineering, is looking
at shallow water communications,
principally in the area of environmental monitoring. Shallow water communication is faced with challenges
because signals are affected by
waves and reflections off the ocean’s
top and bottom surfaces.
“The challenge is that acoustic waves
have a very limited bandwidth. Our
goal is to achieve very high reliability
and a high data rate,” said Zheng.

Data transfer rates in current undersea
communication systems are usually limited to a few kilobits/second, well below
the megabits/second offered by radio
frequency wireless communications.
Zheng plans to use multi-input, multioutput (MIMO) technology – a technique
that leverages multiple paths and antennas – to increase the data transfer rate
to hundreds of kilobits/second.
“MIMO technology provides some challenges because you’re sending signals
at the same time, using the same
frequency band,” Zheng says. “Theory
proves that it is feasible, but we’re still
trying to figure out how you separate
those signals at the receiver.”
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Products and Services

Directory
UNDERWATER VEHICLES

Sub-Atlantic

Fiskislod 73, 101 Reykjavik, Iceland
+354 5112990
info@gavia.is
www.gavia.is

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

Kystdesign

VideoRay

Strandgaten 202, 5525
Haugesund, Norway
+47 (0)52 706250
post@kystdesign.no
www.kystedsign.no

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

Gavia AUV

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

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

Schilling Robotics
201 Cousteau Place,
Davis, California,
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

SMD
Wincomblee Rd,
Newcastle upon
Tyne, NE6 3QS
+44 (0)191 234 2222
sales@smd.co.uk
www.smd.co.uk

SUBSEA SUPPORT
Hagglunds Drives
+44 (0)1924 220100
info@hagglunds.com
www.hagglunds.com

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

EQUIPMENT DISTRIBUTORS
Atlantas Marine
1st foor, Telstar House,
Mead Ave, Houndstone
Business Park, Yeovil,
Somerset BS22 8RT
+44 1935 426000
info@atlantasmarine.com
www.atlantasmarine.com

Buccaneer
Unit 21, Murcar Commercial Park,
Denmore Rd, Bridge of Don
Aberdeen AB23 8JW
+44 1224 828555
info@buccaneer-ltd.co.uk
www.buccaneer-ltd.co.uk

RUCO
16 Raeden Rd, Aberdeen AB15 SLQ
+44 1224 316390
raymond.ruth@ruck.co.uk
www.ruco.co.uk

The fastest way to find suppliers of products and services for the subsea industry
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ACOUSTIC SYSTEMS
Applied Acoustics
Marine House, Marine Park,
Gapton Hall
Industrial Estate
Great Yarmouth NR31 0NL
+44 1493 440355
general@applied acoustics
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

Reson
Fabriksvangen 13, 3550
Slangerup, Denmark
+45 47 380022
reson@reson.dk
www.reson.com

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

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

Teledyne Benthos
49 Edgerton Drive
North Falmouth, MA 02556
+1 508 563 1000
benthos@teledyne.com
www.benthos.com

Directory

......
Teledyne RD Instruments
14020 Stowe Drive
Poway CA 92064
+1 508 563 1000
rdisales@teledyne.com
www.rdinstruments.com

Tritech
Peregrine Road, Westhill
Aberdeen, AB32 6JL
+ 44 (0)1224 744111
sales@tritech.co.uk
www.tritech.co.uk

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

Wireles Fibre Systems
Adaptive House, Quarrywood Court
Livingston EH54 6AX
+44 (0) 1506 407865
info@wirelessfibre.co.uk
www.wirelessfibre.co.uk

VISUAL SYSTEMS
Bowtech
Howe Moss Crescent
Kirkhill Industrial Estate, Dyce,
Aberdeen AB21 0GN
Tel +44 (0)1224 772345
bowtech@bowtech.co.uk
www.bowtech.co.uk

Kongsberg Maritime
Engineering Campus 1
Balgownie Rd, Bridge of Don,
Aberdeen AB22 8GT
+44 (0)1224 226500
km.sales.offshore.uk@kongsberg.com
www.kongsbergmaritime.com

CORROSION
Deepwater Hockway
7 Queens Gardens, Aberdeen
AB15 4YD
+ 44 (0) 1224 443523
sales@deepwaterhockway.com
www.deepwaterhockway.com
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SUT
Oceans of Opportunity
SUT Evening Meeting, Melbourne, 4 July 2007
By H Marcollo, Melbourne SUT Chairman
The Waterside Hotel at 508 Flinders
Lane, Melbourne, was the aptly named
venue for the inaugural meeting of the
Melbourne branch of the SUT. The
Melbourne branch was kicked off in
large part thanks to the efforts of the
Perth branch, which recognised a
need and contributed time and money.
Several Perth branch people made
multiple trips to Melbourne to assist
on the administrative side of setting
up the branch, as well as to meet with
those from Melbourne who were interested in establishing a local branch.
The theme for the first technical session was Oceans of Opportunity
which saw two presenters cover the
history of subsea technology development. Fifty-five people attended the
evening, mainly from Melbourne’s oil
and gas industry, and enjoyed canapés and drinks from the bar during the
evening. Cameron Australasia kindly
sponsored the evening.
Martyn Witton (the Perth SUT Chairman) started the presentations by
highlighting the growing importance of
subsea technology whilst recognising
the original pioneers of the industry.
His presentation began by reflecting
that since the earliest days, people
have realised the benefits of the seas
for food, transportation and fun. The
desire to explore and understand this
abundant environment, from which life
originally came, has lead to beneficial
development of undersea resources.
Martyn then discussed the growing
importance of subsea technology to
our modern world and the types of
challenges that technology needs
to overcome for the potential future
prizes.
Following Martyn’s presentation, Brian
Threlfall from Cameron Australasia
presented an overview of subsea oil
and gas systems. Brian gave a very
illustrative presentation using many 3D
movies that revealed the fundamental
workings of most subsea components.
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He also covered the basic make up of
subsea systems including wellheads, the
different types of subsea tree technologies, manifolds, connections, controls
and the future all-electric subsea tree.
The presentations went well, with the
audience benefiting from the knowledgeable presenters. Gifts of wine were
presented to the speakers for their efforts in preparing and presenting. At the
conclusion of the presentations some

folk decided to make a whole evening of
it, thanks to Cameron’s hospitality, and
stayed for some hours afterwards.
Future meetings will present on novel oil
and gas field development solutions and
underwater mining. They will be communicated as normal. Also, Melbourne
will be running the subsea awareness
course late in 2007 with several other
courses on offer next year, including the
flexible pipe course.

AC/DC Which Way do you Swing?
SUT Evening Meeting, Aberdeen, 9 October 2007
By Alistair Birnie
Over the years, subsea operations
have become more challenging
with longer umbilicals and higher
load demands. The best way to
transfer power subsea has always
been one of the crucial debates
between subsea engineers. Using
AC or DC, both have advantages/
disadvantages, which can drive the
decision in a particular direction.
This evening meeting explored
some of these issues.
Ian Robinson of GE Vetco Gray
presented ‘AC or DC? Debate
Continues’. As subsea developments have stretched the boundaries, bringing down the cost of the
umbilical has become a significant
factor in the overall development.
This presentation discussed key
aspects using AC and DC subsea
power transmission techniques.
The discussion went on to consider
some technical issues that need
to be considered when using DC.
A further topic that was presented
was using 16 2/3Hz AC to reduce
the umbilical’s cost, and the implications of such a scheme.
The next presenter was Werner

Menz of Cameron Subsea Systems who described the advantages of using DC subsea power
transmission methods. Two different subsea-field achievements in
reducing the umbilical’s cost by
using DC-power were explored,
with an overview of the key
features and performance data.
The conclusion from this was to
explain how, for both long stepouts and high-power demands,
DC-power supplies (systems)
have been considered.
Finally, Mike Marklove of Tronic,
in his presentation ‘AC and DC
Connectors’, considered key
aspects in the selection of power
systems and the impact on connector and termination design.
Material properties were explored,
with an emphasis on quality and
knowledge of materials, to ensure
that weaknesses are designed out
from the outset.
A further topic that was well presented considered the qualification
process to qualify connector systems to reduce the risk of failures
in the field.

SUT News

Award for
Houston SUT
chairman
Don Wells (left) of the ASMEIPTI Petroleum Division Executive Committee presented the
chairman and founder of SUT’s
Houston branch, Christopher
Lindsey-Curran, with the Ross
Kastor Educator’s Award.
Christopher is a Senior Subsea
Engineer with BP and Lead
Engineer for Subsea Controls
and Umbilicals on the Thun-

dedication to improving
engineering and science
awareness for students, and the
enhancement of education for
future leaders.

der Horse Project in the Gulf of
Mexico.
He was given the 2007 Ross
Kastor Educator’s Award for his

Angola Block 18: Greater Plutonio
SUT Evening Meeting, London 19 September 2007
This evening saw one of our biggest
turnouts, with 94 attendees, who
arrived in eager anticipation to hear
all about BP’s largest deepwater
subsea project – Angola’s Block 18
Greater Plutonio development. The
event was chaired by Leofric Studd of
BP, known by many of the audience
present.
The main part of the evening was a
detailed overview of the whole subsea development. This was competently presented by Mark Hudson of
BP. After reminding us where Angola
was and exactly where Block 18 sat
in the province, Mark showed us the
field layout of this 50% owned BP
venture – very impressive in both its
size and the technology employed.
With only 16 wells initially, the plan is
that this number will be increased to
43, including gas and water injection
wells. The trees chosen are
10 000psi dual bore conventional
trees tied in to some eight manifold
centres. Oil is exported up a novel
riser tower to an FPSO. Built in Korea
with a length of 310m, a processing

By Dr Bob Allwood

capacity of some 200 000b/d and up to
2mmbo storage, this is one big ship!
In a water depth of 1250–1450m, the
riser tower comes to within 70m of
the surface. Held in tension by a 27
compartment buoyancy tank, the riser
comprises many elements, including
seven 12in and three 3.5in lines and
gas lift umbilical. Interestingly it has a
gyro-based inertial sensor installed to
enable its position in the water column
to be constantly monitored.
Further details we heard about concerned an acoustic produced sand detection system, the corrosion protection
system which was impressed current
at the FPSO and anodes subsea, and
the extensive measures that are being
taken to mitigate hydrate and wax formation. Finally, Mark told us about the
measures in place for inspection and
maintenance and referred to the building of a dedicated ROV support vessel
to be commissioned next year. This
vessel would be shared with Block 31.
The second presentation of the evening
was given by the chairman himself in

which Leofric gave an overview of the
approach BP has adopted in developing its interests in Blocks 18 and 31.
In essence BP is using a production
line approach in developing four fields
offshore Angola over the next few
years. This means standardising components wherever possible and using
similar types of field architectures.
Leofric went on to explain in some
detail the benefits of this approach,
the most significant being that of cost
and how it leant itself to maximising
the local content in the programme
– something that Mark had also discussed in some detail. He also talked
about the potential drawbacks of this
approach which included the possible
constrainment of new technology
being introduced in the later developments. All a bit of a fine balancing act!
Both presentations were very well
received by the audience and there
were many questions asked, mostly
concerning the details of the technology, that delayed us getting to the
wine and cheese that were maturing
in the foyer.
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SUT
Aberdeen Golf Day 2007
After a fairly miserable, wet summer, the sun finally
broke through on Thursday 9 August 2007 for the 56
players who turned up for SUT’s annual Golf Day.
It was held again at Newmachar Golf Club’s Hawkshill Course. For a very challenging course the golfers did extremely well with Eric Brown, playing for
Oceaneering, being the overall individual winner with
a fantastic score of 42 Stableford Points. Coming a
very close second was Mike Burns, who played with
Expro Team 1, with 41 Stableford Points. In third
place was Scott Wright, playing for J P Kenny Team
3, with 38 Stableford Points.
The first team prize went to J P Kenny Team 3, with
second being MacDermid and third Expro Team 2.
Amongst the sponsors who generously supplied
prizes were Acergy, Ashtead Technology, Framo,
J P Kenny, Kongsberg, MacDermid, Marine & Robotic,
Nautronix, Norse Cutting Abandonment, Saipem
(Sonsub Division), Technip and Tritech International.

Fore!

SUT’s Aberdeen Branch Chairman, Alistair Birnie, gives out the
prizes. Above: David Dent. Below, Eric Brown, 1st individual
and overall winner
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