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rescuees in two doublelock 
chambers and one transfer lock. It 
is equipped with decontamination 
and life support systems and is 
capable of handling submariners 
operating in depths of 600m below 
sea level. 

Apart from the obvious challeng-
es in building a rescue system 
of this size – it will be the largest 
and most capable rescue system 
in the world; the company was 
faced with designing and 
manufacturing a system that can 
be deployed anywhere in the 
world within 72 hours.

The system had to be light enough 
to be carried by suitable aircraft and 
strong enough so that it could sus-
tain the toughest of sea conditions. 
Once aboard a suitable vessel, 

A new submarine rescue system 
capable of rapid worldwide deploy-
ment in the event of a submarine 
accident, is in the fi nal stages of 
completion at Westhill, Aberdeen. 

Since 2004, Divex has been working 
closely with Rolls-Royce and the 
Ministry of Defence, on decompres-
sion chambers to form part of a 
rescue system known as the NSRS 
(NATO submarine rescue system). 
This is a three-nation collaborative 
programme (France, Norway and 
the UK). The fi nal design, manufac-
turing and assembly stages of the 
NSRS TUP (transfer under pres-
sure) system are currently taking 
place, with the work being led by 
Divex’s NSRS project leader Peter 
Williamson. 

The system will transfer up to 72 

International Rescue

Offshore

Submarine Rescue System

the safety fastenings that secure 
the system onto the mother ship 
had to be adaptable and, therefore, 
designed and engineered so that 
they could be used on a wide range 
of vessels throughout the world. 

As a measure of the quality 
and safety standards employed 
throughout, the system is be-
ing designed, manufactured and 
tested under Lloyds Register 
survey and will be Classified for 
unrestricted operation worldwide. 

As well as carrying out this interna-
tional project, Divex is also 
completing design projects and 
orders for the energy industry that 
includes a number of 6, 12, 18 and 
24-man saturation diving systems 
for a range of global subsea 
companies. 
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J U
In recent years, production from 

the Alwyn area fi elds in Block 
3/15 of the Northern North Sea 

has declined. This has caused 
operator Total to look for other ac-
cumulations in the area that could 
take advantage of the existing infra-
structure and, in doing so, effectively 
extend the economic life of the asset 
beyond 2010 to ensure a long future 
thereafter.

Its exploration investment was 
rewarded by discoveries such as 
Islay and Forvie. The most recent 
project, the Jura gas and conden-
sate development, was discovered 
in November 2006 and launched 
just four months after in March 
2007. The fast-track development is 
scheduled to come on stream in the 
second quarter of 2008.

The infrastructure essentially con-
sists of a 3km, 8in pipeline bundle 
with a towhead at either end. At the 
production end, it will be connected 
to the two subsea wells on Jura, 
while at the other end, it will be 
connected into the existing Forvie 
North subsea manifold. From there, 

gas will be sent via an existing pipeline 
to the Total-operated Alwyn North 
platform with controls supplied from 
Dunbar.

Subsea 7 was awarded the contract 
by Total for the design, fabrication and 
installation of the 3km long pipeline 
bundle system using the controlled 
depth tow methodology (CDTM).

Fabrication commenced at 
Subsea 7’s pipeline bundle fabrica-
tion facility at Wester site in Wick, NE 
Scotland, in October 2007. Offshore 
operations are due to take place in the 
near future using a construction sup-
port vessel and a diving support vessel 
from Subsea 7’s fl eet.

“To date Jura is our largest and heavi-
est towhead manifold and is designed 

for a two-well site development with 
capacity for future additional tie backs” 
said Senior Project Manager at Subsea 7, 
Michael Fish. “Within the towhead manifold 
there are two retrievable modules both of 
which contain a cryogenic cooling spool, 
multiphase, fl owmeter, SCM, choke valves, 
and pressure and temperature transducers. 
The Jura 1 module has a subsea HIPPS 
(high integrity pipeline protection system) 
which is a fi rst for a bundle system.”

From the manifold, the wells are con-
nected from rigid super-duplex spools, with 
separate control jumpers to each of the 
Jura well sites. 

Conversely, at the Forvie end, there is a 
small towhead (60t, 12m long) with simple 
valve assemblies and terminations into the 
jumpers and spools that connect to the 
existing manifold. 

Pipeline Bundle
The pipeline bundle consists of a super-duplex 8in line as well as 
chemical injection, hydraulic and electrical control lines surrounded by 
a large diameter carrier pipe, which provides positive buoyancy for the 
bundle. The pipeline position and integrity is maintained by spacers 
with the centre of gravity positioned below the centre of buoyancy.  

Jura Module 1
retrievable mod-
ule with a length 
of 16.3m, a 
5.6m width and 
a 6.95m height. 
It weighs 157t

S U B S E A

Distribution Unit

Tubular steel support frame
with a length of 40.16m, and a 
design weight of 463t

Process valves

Carrier pipe
693mm, 
10mm wall

Production pipe
8in (219mm), 
20.6mm wall 
Super Duplex

Power, signal and 
control lines
8 cables and 
2 fi bre optics
6 at 0.5in
3 at 1in

Insulation
22mm

Sleeve pipe
329mm, 
7.1mm wall
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Spacer

High integrity pipeline protection 
systems (HIPPS) to allow the safe 
shut-down of the high pressure 
wellstream in emergencies

Left: Section of a the pipeline bundle. Above: The Jura towhead

Jura towhead arriving by sea
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Control Depth Tow InstallationT I E B A C K S

As part of the installation strategy, Subsea 7 selected 
the controlled depth tow method (CDTM) pioneered 
and developed by Subsea 7, where the submerged 
pipeline assembly is towed to site using large tugs.

With bundle fabrication taking place at the Wester 
site the Jura manifold and Forvie towhead were being 
manufactured and assembled at Isleburn’s Nigg Yard 
facilities. Towhead structures are normally transported 
by sea route to Wick Harbour followed by a 7-mile 
road journey to the Wester site. However, owing to 
the dimensions and weight associated with the Jura 
manifold, a new route which included building a spe-
cial road and beach head 
landing facility in Sinclairs 
Bay was required. The 
towheads were subse-
quently delivered using 
the landing craft Terra 
Marique, and transported 
over the beach on self-
propelled trailers to be 
hooked up to the 3km 
bundle.

The bundle fabrication 
process includes the 
use of two fabrication 
halls and a special rail 
track extending over the 
Caithness moors using small rail bogies to support 
the pipelines. The Wester facility can accommodate 
a total of 27km of pipeline bundles in varying lengths 
– 7.8km being the maximum single length. At launch, 
the bundle is hooked up to the large tugs via launch 
wire and pulled seaward with hold-back applied from 
a land-based winch.  The A99 lifting road bridge 
has to be raised to allow passage of the trailing end 
towhead.

The bundle is designed to have buoyancy, this objec-
tive being achieved by encasing the bundled pipelines 
and control lines inside a carrier pipe. Subsequently 
ballast chains are attached to the carrier pipe at 
predetermined intervals, providing additional weight 
to obtain the desired submerged weight. 

In transit, the assembly is towed by the leading tug 
with the trailing tug at the rear keeping it under ten-
sion. Along the length of the bundle are positioning 
transponders and other equipment which are inter-
rogated by the command vessel travelling alongside 
the bundle.

Being entirely submerged throughout the tow, the 
bundle can cope with signifi cant wave heights. 
However, the pipeline can be temporarily laid on the 
seabed if weather becomes sever,e and monitored 
by a guard vessel to warn other sea users of its pres-
ence on the seabed.

The bundle is towed to the infi eld parking area and 
then maneuvered in an off-bottom tow to its fi nal 
position. The Jura towhead will be positioned 25m 
south east of the production wells and tied in by rigid 
spools. The towhead at Forvie will be located around 
60m south east of the manifold and tied in by rigid 
spools and jumpers.

The high operating pressure and temperature from the two 
subsea wells on Jura require the qualifi cation of a number 
of technologies and equipment not previously designed for 
these conditions.

For example, wall thicknesses of up to 36mm are neces-
sary to withstand the conditions. These were predictably 
very diffi cult to weld. However, suitable procedures were 
developed and utilised successfully.

Jura’s high integrity pipeline protection system (HIPPS) will 
be one of the few of its type in the world located 
subsea.

High Temperature/High Pressure

Jura Module 2
retrievable module with a length 
of 11m, a 5.6m width and a 
6.95m height. It weighs 85t

Choke valves
Cryogenic cooling spool The product 
from the Jura wells has to be cooled 
so that it does not exceed the 
maximum reception temperature at 
the Forvie manifold

Multiphase fl ow 
meter (back) to 
monitor fl ow
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Towing 
route to 
Jura
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King
Last December, BP successfully 

brought the latest phase of its 
King development onstream. What 

made the project notable, however, 
was the successful application of Aker 
Kvaerner’s subsea multiphase boosting 
technology, the MultiBooster pump. 
Used for the fi rst time in deep waters, 
this could now potentially herald an 
increase in recovery from similar fi elds 
around the world.

“A fundamental challenge to the oil 
industry is to recover the maximum 
amount of hydrocarbons from already 
discovered deposits,” said Knut Nyborg 
Vice President – Processing and  
Boosting at Aker Kvaerner Subsea. “The 
two pumps on King (one for two wells 
and one for a single well) are expected 
to enhance production by an average 
of 20% and increase recovery by 7%, 
as well as extend the economic life of 
the fi eld by fi ve years. This technology 
has the potential to unlock signifi cant 
resources that would otherwise remain 
unrecoverable”. 

What is now considered a prototype for 
this advanced system, was developed 
through a Joint Industry Project in 2000-
2003 and installed at CNR’s Lyell fi eld in 
2005 in 150m water depth. This prototype 
MultiBooster pump has now gained more 
than two years of operating experience 
without any failure. What puts the King 
development into the record books, 
however, is the depth and step-out 
distances involved. At depths in excess of 
1700m below sea level, the King facilities 
are in water almost twice as deep as the 
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phase pumps. They are also positioned 
over 29km (15 miles) from the Marlin 
tension leg platform – well over twice 
the previous record distance from a host 
platform of 6 miles. 

“Going from the 150m prototype on 
CNR Lyell to the 1700m machine 
on BP King in only two years is an 
achievement, considering it took a good 
10 years for the subsea tree industry 
to take the same leap,” said Nyborg. 
“However, it is precisely because we 
as a subsea company have spent time 
learning the lessons in extending the 
operational depth for conventional 
subsea equipment, that we were able 
to apply these to subsea pumps. Aker 
Kvaerner Subsea is the only company 
that is involved in both subsea pumps 
and subsea trees”.

Along with the subsea pumps, a number 
of other technological barriers were 
challenged to support the King project. 
One such was the long distance, high 
voltage distribution system capable of 
controlling multiple pumps at different 
speeds using advanced variable-speed 
drive systems. This had to overcome two 
challenges: an overall system design 
that avoided ‘cross talk’ or interference 
between high voltage and low voltage 
power cables, and harmonic distortion 
and resonance phenomena (which 
increase with step-out distance). 

“When we started the work on BP 
King, there was an assumption by 

all parties that there should be a 
subsea transformer to reach the 
pumps 20-30kms away,” said Nyborg. 
‘Our electrical engineers, however, 
challenged that assumption by showing 
the feasibility of transmitting the power 
without a subsea transformer. 

“Avoiding subsea transformers has 
tremendous consequences for cost 
and reliability optimisation. We went 
through a detailed phase with third-party 
verifi cation and convinced ourselves that 
this was feasible. The electrical design is 
now proven through successful start-up 
and operation of the two pumps. The 
umbilical and connectors are rated to 
supply 6600 volts to the subsea pump’.

Umbilicals linking the pumps to the 
distant control platform were developed 
as self-contained delivery lines for 
hydraulic fl uids, chemical feeds and 
lubrication oil, as well as high voltage 
power to the pumps and low voltage 
power to the control system, so 
reducing weight and cost. They also 
house a new fi breoptic communications 
system to ensure high speed pump 
response in respect to speed and 
lubricant oil pressure. 

Power distribution

Aker Kvaerner were able to call on experience and practical solu-
tions in delivering deepwater christmas trees and apply them to
the deepwater MultiBooster pump design for BP King. The Aker 
Kvaerner MultiBooster pump is designed 
as a modularised unit with four key com-
ponents: The motor barrel, motor car-
tridge, pump barrel and pump cartridge. 
At the heart of the system is a positive 
displacement twin screw pump cartridge. 
Twin screw is the leading technology 
within the multiphase pump market, with 
more than 80% the total installed units 
using this technology.

Borneman is one of the leading provid-
ers of this technology and was selected 
by Aker Kvaerner when it started, its 
MultiBooster development almost ten 
years ago. The twin screw pump cartridge for the BP King pumps 
was also supplied by Borneman. The twin counter-rotating screws 
can be described as an ‘infi nite piston.

“Competing pumps use helicoaxial designs in which the impellers
rotate up to 4000 rpm and create a head of pressure. In contrast, 

the twin screw pump essentially locks-in the wellstream from 
the suction inlet and pushes it fi rmly through into the outlet to
meet whatever pressure is in the pipeline,” said Knut Nyborg. 

This design is inherently less de-
pendent on gas content and works 
with a 0-98% the gas void fraction. 
Other advantages are that as it 
rotates at less than 1800 rpm, mak-
ing it less susceptible to wear and 
because of the way it works, any 
pressure surges are attenuated. The 
pumping action is also less likely to 
whip oil and gas into an emulsion, 
making it easier to separate at the 
platform. This pump is especially 
useful for heavy fl uids.

The work with BP resulted in
a MultiBooster design that can be modifi ed for use in a large 
variety of other fi elds. ‘One of the advantages of the motor and 
pump cartridge is that within the same barrel it is possible to fi t 
cartridges with different capacities. By changing the pitch and 
diameter of the screw, this can provide more or less fl ow and 
pressure to suit specifi c fi eld characteristics’.

King Pin

The Borneman twin screw
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The wellstream enters 
through the vertical 
connector on the inlet 
side of the pump 

The ROV panel 
interface allowing 
remote hookup and 
override

ROV-deployable 
valves

The pump module is lowered down 
onto the vertical connector of the
pump fl owbase manifold. 

Pressure volume regulator.
Retrievable and dually redundant, 
it prevents the wellstream from 
entering into the oil-fi lled motor by 
ensuring the pressure in the motor 
is higher at all times than the pres-
sure in the pump (opposite side of 
the pump)

The Pump
The pump has four parts: 
the motor barrel and 
cartridge, and the pump 
barrel and cartridge. 
The installation does 
not require a specialised 
running tool. It is linked to 
a wire and lowered into 
position

Retrievable 
subsea control 
module

Each pump 
station is 
mounted on 
a suction 
pile with the 
pump installed 
inside a 
manifold, and 
measures
33x20x13ft
and weighs 
92t

Aker Kvaerner did not supply the BP King 
umbilical, however, the Umbilical Business 
Stream of Aker Kvaerner Subsea can 
also deliver such umbilicals. They are 
currently delivering a combined power and 
service umbilical for installation in 2700m 
water depth for Petrobras’ Cascade 
and Chinook development. They have 
made signifi cant ground in developing an 
expertise in deepwater umbilicals. They 
have also pioneered carbon fi bre umbilical 
technology to solve integrity issues in 
really deep water.

Aker Kvaerner says that with the 
experience provided by achievements 
like King, StatoilHydro Kristin (HPHT) 
and its 3000m subsea systems delivered 
to Petrobras, it is now ready to take its 
pumps (both its multiphase pump and 
their liquid pump) to deeper water and 
higher pressure. 

“While this multiphase pump is designed 

for streams with a high gas content, 
we also see a need for a liquid 
booster pump,” said Nyborg. “We are 
currently delivering such a pump for  
StatoilHydro Tyrihans project. While 
this is designed for raw sea water 
duty, the same pump can be used for 
liquid hydrocarbons with little or no gas 
present.”

“This is a commercial breakthrough 
for our other type of pump, the 
LiquidBooster Pump. The pump 
hydraulics (ie pump cartridge) itself 
has been proven through numerous 
installations topside and onshore in 
heavy duty applications. A 7.5MW 
version of this liquid pump was recently 
delivered to the StatoilHydro Brage 
platform for topside installation”. 

“The liquid pump can provide 
signifi cantly higher pressure increase 
than any multiphase pump. This 

feature is currently being looked into for 
several ultra deep water oil fi elds around 
the world. It  can be used in applications 
where a multiphase pump is unnecessary. 

“We have recognised that in some 
deepwater developments there are 
applications where multi phase pumps are 
not required because they are planning to 
operate at wellhead pressures above the 
oil’s bubble point, where the gas does not 
fl ash out of the wellstream.

“These pumps are highly effective and 
work at pressures up to 300 bar, compared 
to multiphase pumps that are limited to a 
maximum of around 100 bar (maximum for 
any installed multiphase pump is 50 bar as 
on BP King). 

“Through the testing on StatoilHydro 
Tyrihans Project, we have proved the 
LiquidBooster design up to 2.8MW”, 
concluded Nyborg. 

High voltage wet mate 
connector interface

The printed word is generally accepted as the most convenient, versatile and authorarative medium in 
conveying information. But who has time to wade through all the journals that cascade onto your desk 
and sit unopened?

One reason may be that they are too diverse – a subsea engineer is rarely concerned with drilling or 
seismic processing. Sadly, many magazines are just too dense and uninviting to open in the fi rst place. 

This is where UT2 comes in.

UT2 is an international quarterly subsea publication with a unique way of reaching its target audience 
which makes it stand out ahead of its peers. It distils subsea issues and presents them as punchy and 
accessible articles, well illustrated and easily digestible.

The magazine goes to members of the Society for Underwater Technology, the most infl uential and ac-
tive Society of its type. It is also sent to qualifi ed non-members, academic bodies and libraries around 
the world.

Importantly, it is represented at the major subsea and off shore exhibitions around the world at which 
the Society both co-organises and attends. It is also distributed at the many subsea training 
courses that are organised by the Society, embracing tomorrow’s engineers and technologists.
It is, furthermore, distributed at branch meetings in Aberdeen, Australia and Houston as well as local 
conferences at which the local branches attend.

UT2 is steered by industry experts and read by the people you want to be talking with. 
Why not consider UT2 in your advertising strategy?

Do you need to know what is going on
but have no time to fi nd out?
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Sub-Atlantic has received a 
£1 million order for two Comanche 
electric ROV systems from 
Bluestream. Each system will be 
fi tted with fi ve- and seven-function 
Schilling manipulators, a 15KW 
hydraulic power unit for intervention 
tooling and a fi bre-optic survey pod. 
Survey sensors and up to six cam-
eras give the controller good aware-
ness underwater. The Bluestream 
contract will also include 
Sub-Atlantic’s Tether Management 
System (TMS).

Bluestream recently took delivery of 
its second Sub-Atlantic TMS for one 
of its existing ROVs enabling longer 

excursions at greater depth. 
Bluestream’s ROV Business 
Manager, Michel Hebert 
commented: “Sub-Atlantic’s 
Tether Management systems 
have shown reliability in the 
harsh environmental conditions 
in which Bluestream’s projects 
use them. Our experience with 
the TMS systems is one of the 
main reasons why we have 
selected the Comanche. We 
consider it to be the most ca-
pable vehicle on the market for 
the tasks we wish to carry out, 
which are survey, inspection and 
construction work.” 

Sub-Atlantic has already sup-
plied six systems this year, 

with another 14 due for 
delivery to customers 
worldwide by the end 
of 2007. 

Two Comanches for Bluestream

Global Marine Systems and Huawei 
Technologies are establishing a joint 
venture to address the submarine 
telecommunications market. Huawei 
Technologies is involved in tele-
communications network solutions 
while Global Marine is a subsea cable 
installation and maintenance company.

They intend to establish a joint venture 
(JV) to deliver end-to-end submarine 
network solutions to deliver highly

When Maridive Offshore Projects looked for a 
ROV to survey miles of different diameter 
pipelines lying on the seabed in the Middle 
East, they turned to Seaeye Marine (now Saab 
Seaeye). They wanted a ROV to be fi tted 
with camera booms and a manipulator  for 
CP inspection, and be able to run along the 
pipelines like a track.

The innovative solution found by the 
Seaeye’s engineers was a curved, wheeled 
skid, made to fi t under a Panther Plus electric 
work ROV, that could be adjusted to run on 
seven standard sizes of pipe between 18 and 
54ins diameter. Its maximum operating depth 
is 1000m.

Simply by repositioning the wheels within 
the skid’s four curved bulkheads, the ROV 
can land under its own thruster power on the 
chosen sized pipeline and ride along it, moni-
tored by the operator using the two out-rigged 
boom cameras fi tted to the skid, together with 

Innovative Survey System

Telecomms JV

ROVs
ECA HYTEC has 
recently completed 
the manufacture 
of the Roving Bat, 
its new ship hull 
inspection ROV. 

This ROV will soon be 
delivered to Petrobras, 
which will operate it on a 
number of its FPSOs, located 
offshore Brazil. Petrobras’ 
research centre (Cenpes) is 
supplying the array of ultrasonic 
sensors which will be used to 
measure the wall thickness of the 
inspected ship hull.

The
hybrid 

ROV/crawler 
reaches the ship’s 

hull by swimming in the sea 
like a conventional ROV. 

It then orientates along its main 
axis in order to lie parallel with the 
ship’s hull, staying in contact using 
its thrusters. It then crawls along the 
walls to be inspected using its tracks.

Bat Mobile The Roving 
Bat

The Sub-Atlantic 
Commanche
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Riise Underwater Engineering 
(RUE) will take delivery of 
Kystdesign’s Supporter ROV. A 
fully integrated system, with ROV 
and TMS handling system and 
winch, will be delivered late 2007.

the vehicle’s on-board cameras. A fi ve-
function manipulator is available for CP 
inspection as needed. 

This brings the number of Panther Plus ROVs 
delivered so far, to 23. Another nine Panthers 
are scheduled for delivery later in the year, 
bringing the total deliveries of this best-selling 
electric work ROV set to pass the 30 mark by 
November. 

The boom in oil activity and a big increase 
in survey operations, see Saab Seaeye 
continue to grow with a burgeoning order 
book of 23 major systems for delivery over 
the next 12 months, together with its port-
able Falcon ROV selling at a steady rate of 
two a month.

Egypt based Maridive Offshore Projects are 
part of the Maridive Group. Founded in 1978, 
it is a leader in marine and offshore services’ 
with a fl eet of 32 vessels.

New Supporter

advanced global communication 
capabilities.

Industry analysts forecast a huge year in 
2007 with at least 20 new supply contracts 
expected to be awarded totaling nearly 
100 000 route-kms - largely driven by two 
transpacifi c cable projects and a number 
of medium-sized (2000-10 000km) systems. 
These projections refl ect a sustainable, 
stable growth market driven by the steady 
development of the internet industry. 

SMD Hydrovision (SMDH) has 
completed a further contract for Subsea 
7 division i-Tech, for several Garage 
TMS (Tether Management Systems) 
suitable for handling the Centurion QX 
Work Class ROV.

The garage uses the same fl eeting 
drum and tether friendly technology as 
SMDH’s Tophat TMS systems currently 
used by a number of offshore 
contractors. The garage systems are 
constructed using high-strength steel 
and aluminium alloy to balance weight, 
with good accessibility and payload 
carrying capability. 

The design offers extensive free space 
within the structure to cater for large tool 
spreads and water gycol tanks etc. This 
is benefi cial when working in deep water 
by allowing the TMS to support the 
ROV for prolonged periods of time 
without the need to resurface. The 
height of the ROV bay can be 
quickly adjusted to cater for vary-
ing tool skids. In addition, the 
whole assembly can be easily 
dismantled for transportation on 
a standard lorry trailer. 

The TMS is controlled using 
SMDH’s distributed vehicle 
control system (DVECS). 
This is used on all TMS, ROV 
systems and trenchers that 
SMDH manufacture. Two 
different types of garage 
systems – Compact and 
Extended – are now 
available. The Compact 

version is suitable for handling 
lightweight and general purpose work 
class ROV systems, such as the 
Quasar, Quasar Compact and 
Centurion QX sized ROVs. The 
extended version is designed for 
larger general purpose and 
construction class ROV systems, 
such as the Quantum and Hercules 
size vehicles. 

The fi rst Extended version is cur-
rently undergoing fi nal testing at a 
fl ooded dock test facility close to 
SMDH’s premises and will be deliv-
ered to Subsea 7’s construction divi-
sion in the near future. The fi rst garage 
system was designed and manu-
factured in 16 
weeks.

Workclass ROV Garages for Subsea 7
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SMD’s ROV 
in its garage

Saab Seaeye’s Panther Plus electric work ROV
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Oceanology
4D Underwater Observatory

The NEPTUNE Canada 
project could revolutionise 
the understanding of the 

oceans in the same way that the 
Hubble telescope is changing 
mankind’s understanding of outer 
space. It will add a new 
dimension to observing 
underwater processes. 

This could have ramifi -
cations in many areas 
of oceanography, im-
proving climate predic-
tion models, discovering 
new energy sources, 
understanding controls 
on fi sh stocks with 
greater accuracy and 
even providing tsunami 
warnings. 

NEPTUNE is an acronym for North-
East Pacifi c Time-series Undersea 
Networked Experiments. When 

complete, NEPTUNE Canada will 
consist of a network of fi ve subsea 
nodes spread across the northern 
Juan de Fuca tectonic plate in the 
north-east Pacifi c. 

These nodes will eventu-
ally support more than 200 
interactive sampling instru-
ments and sensors, as well 
as video cameras and a 

remotely operated vehicle (ROV), as they 
collect data and imagery from the ocean 
surface to beneath the seafl oor.
 The nodes will be connected by 800km 
of powered, electro-optic cable connected 
to a shore station in Port Alberni, British 
Columbia.

Led by the University of Victoria, NEPTUNE 
Canada will relay data to researchers, educa-
tional institutions and the public via the Inter-
net. Scientists will be able to investigate such 
global processes as major ocean currents, 
active earthquake zones, creation of new sea-

fl oor and rich environments of marine plants 
and animals.

The fi rst phase of NEPTUNE Canada was 
completed recently after the cable laying vessel 
Ile de Sein returned to Port Alberni after laying 
and partially burying 800km of powered fi bre-
optic cable, repeaters, branching units and spur 
cables on the ocean fl oor.

In August 2007, the fi rst end of the cable loop 
was connected to the University of Victoria’s 
shore station in Port Alberni. In November, the 
other end of the cable was winched ashore, 
closing the loop which lies as deep as 2600m. 
An ROV has inspected sections of the cable 
route to ensure proper placement and burial. 
Alcatel-Lucent designed, manufactured and 
installed much of this infrastructure equipment 
and technology.

Stage 2 of the installation process – scheduled 
for autumn of 2008 – will see the fi ve 6.5-tonne 
nodes being deployed at strategic points along 
the loop. The fi rst live data fl ow is targeted for 
late 2008. A similar array on the southern Juan 
de Fuca tectonic plate is being planned by US 
agencies, and installation by the University of 
Washington should be complete by 2013.

Phased Installation

Subsea node
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What’s the difference between the 
pilot of a remotely operated vehicle 
(ROV) and a marine biologist? 
A unique project, SERPENT, is 
blurring this distinction. 

Starting out as a two-week pilot 
study with BP in the West of 
Shetland drilling area using two 
ROVs onboard the MSV Regalia,
experiments documenting species 
behaviour and distribution around 
an active oil fi eld development 
soon found behavioural traits of 
known species that could never 
have been predicted. 

Five years later, the SERPENT 
(Scientifi c and Environmental 
ROV Partnership using Existing 
iNdustrial Technology) project 
places the submarine technology 
of the oil industry into the service 
of marine scientists. 

Exploring the deep-sea is 
expensive, so as part of a normal 
working day, an idle deployed 
ROV could use this spare time 
for scientifi c and environmental 
research. 

Founding project partners, 
National Oceanography Centre, 
Southampton (NOC,S), BP, 
Subsea 7 and Transocean, have 
been joined by a host of new 
partners and collaborators – both 
industrial and scientifi c. These 
vibrant new relationships allowing 
studies to be carried out on 
diverse deep-sea environments, 

from offshore Africa, the arctic 

Barents Sea, USA, Australia, the 
North Sea, West of Shetland and 
Norwegian margin.

A vital component of the project 
involves materials sent by ROV 

pilots employed offshore operators. 
Researchers see any 

interesting footage of 
marine creatures, 

while the ROV 
pilots become 

part-time marine biologists. So 
far, the project has received over 
1000 hours of footage around the 
world, some of which has included 
evidence of new species. 

Film sequences from the Gulf of 
Mexico showing a large squid 
at 3000m water-depth provided 
evidence of a new species to 
colleagues at the Smithsonian 
Museum. 

Serpentine
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Serpent Partners include BP, 

Chevron, Kongsberg, Nexen, 

Oceaneering, StatoilHydro, 

Santos, Subsea 7, Transocean, 

Total Corporate Foundation 

and Woodside, with associated 

partners and scientifi c 

collaborators including SEA 

(South East Asia) Serpent 

Group (Universites of Hawaii, 

Sydney, Technology Sydney, 

Wollongong and Western 

Australia); the Universities of 

Louisiana State, Aberdeen 

(Oceanlab), Newcastle and 

Texas A&M, The Australian 

Museum, Aberdeen Fisheries 

Research Service, BBC 

Natural History Unit, USGS, 

Smithsonian, Offshore Energy 

Centre, Houston, the National 

Marine Aquarium, Plymouth, 

NOCS and of course, the SUT. 

Partners

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

ROV footage has revealed the extent 

Clam feeding with blue tentacles

S E R P E N T

For more information, visit 
www.serpentproject.com
or contact 
Daniel Jones: dj1@noc.soton.ac.uk, 
Andrew Gates: arg3@noc.soton.ac.uk 
Rob Curry: r.curry@noc.soton.ac.uk

Project S
erpen

t

Continued on next page

Giant clubsponge Chondrocladia gigantea

Gallery

February
Seismic Aquisition
Underwater Intervention
Subsea Tiebacks
Maritime Security
Oceanography
Mariculture
Ocean Mining

Conferences: Subsea 08, Aberdeen 
Underwater Intervention, New Orleans
Subsea Tieback, San Antonio
Subsea Technical Conference, Perth
Ocean Business 09 Southampton

May
Off shore
Subsea Processing
Survey
Control Systems 

Conferences: Off shore Technology Conference, 
Houston

August
Seabed Processing
ROVs and AUVs
Mini-ROV systems
Sonar Imaging
Marine Salvage
Harsh Environment

Off shore Europe, Aberdeen

November
Deep Water
Pipelay and Trenching
Mooring
Flexible Risers, Flowlines and Umbilicals
Underwater Communication and Telemetry
Subsea Navigation and Positioning
Diving and Manned Submersibles
Underwater Cameras

Conferences: Deep Off shore Technology 09, 
Monaco 

Editorial Plan

Editorial deadlines are the fi rst week of the month prior to publication



     1   2  (or more)   4 

Full Page         £ 2140         £2000    £1940

Half Page         £ 1400   £1300    £1200

Quarter Page        £ 1000   £ 980    £ 850
    
        Back cover        Inside back      Inside front
    £2400   £2100   £2100

Advertising rates

Demographic Profi le

UT2 AUGUST 200758

R E M O T E

ROV
Acergy and Schilling got together to      

Acergy has long been successful in 
building and operating its own fl eet 
of ROV systems. When the 
company restructured several years 
ago, however, it decided to revert to 
its core business of engineering and 
construction. It therefore looked to 
establish a relationship with a com-
pany to fabricate ROV systems on 
its behalf. After carefully examining 
the market technologies, Acergy saw 
a close link between Schilling’s UHD 
deepwater ROV and the type of 
vehicle it could successfully operate 
in the harsh and challenging environ-
ments that characterise the complex 
deepwater fi elds of the future.

Approximately 18 months ago, 
engineers from Acergy and Schilling 
Robotics assembled to exchange 
ideas; a process that would lead to 
a customised version of the UHD. 
Schilling brought to the process a 
decade of intensive R&D focused 
on producing a simplifi ed, modu-
lar, high-technology ROV. Acergy 
provided many years of experience 
in both manufacturing and operating 
ROVs.

This operational expertise was a cru-
cial ingredient. “Most suppliers are 
experienced in the design, develop-
ment and manufacture of systems, 
but lack the operational experience 
required to ensure industry require-
ments are satisfi ed,” said Nigel 
Wilmott, Acergy’s Project Manager 
– Asset Development.

The close collaboration between 
the two companies resulted in the 
Acergy Core Vehicle (ACV), a highly 
confi gurable system underpinned 
by forward-looking technology and 
sophisticated control processes. 
According to Garry Everett, Schilling 
Robotics’ ACV Program Manager, 

“The ACV isn’t really a redesign of 
the UHD. Instead, it’s a UHD with 
a customised layout that makes it 
very fl exible. We also used Acergy’s 
operations expertise to maximise the 
ROV’s operational effi ciency.”

The layout features an open-frame 
design that optimises component 
placement, cable interconnects and 
hydraulic routing. The goal was to 
make the Acergy’s new core vehicle 
task independent, so that the same 
platform could be used for tasks, 
from construction to survey, with 
a layout and a control system that 
could easily contract and expand as 
required.

The design minimised the need to 
use a skid under the vehicle to carry 
additional tooling – a big benefi t 
since a skid generally changes the 
dynamics of a vehicle and makes it 

harder to control accurately.

The open-frame layout facilitates ease 
of access for maintenance, repair and 
confi guration activities. This access is 
further enhanced, by mounting 
equipment and instruments on rails 
that slide in and out.

The real key to easy confi guration 
is Schilling’s novel digital telemetry 
system (DTS). This system accommo-
dates serial data, video and Ethernet 
data, and is thus particularly useful 
in applications that require extremely 
fl exible setup and control of cameras, 
lights, instruments and tools. The sys-
tem is based on gigabit Ethernet and 
handles up to 4080 ports per 
optical fi bre.

“Our philosophy of modular design 
was a major factor in Acergy’s choice 

The launch and recovery system (LARS) is designed to transport the vehicle 
from the deck to the subsea worksite. It must be able to 
operate continuously in harsh weather conditions.

“One issue concerning the LARS design is the 
speed of getting the assembly to the worksite. This 
is particularly true in deep waters,” said a spokes-
man. “Winch systems now need to operate at up 
to 140m/min.”

In order to enable the ROV to dock safely and 
minimise the risk of equipment damage, the 
launch winches must have active heave compen-
sation (AHC). 

The designers selected electric drive AHC winch-
es because they are now a well-proven technol-
ogy. They are considerably quieter than hydraulic 
systems and are easier to maintain.

Launch and Recovery System
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of Schilling Robotics to 
supply their new ROV sys-
tem,” said Jason Stanley, 
Schilling Robotics’ VP for 
system sales/marketing 
and regional manager, 
Gulf of Mexico. 

“Our fl exible core technol-
ogy let the two compa-
nies easily confi gure a 
vehicle that met Acergy’s 
very specifi c intervention 
needs, and we avoided 
the obstacles typically 
encountered in traditional 
control system develop-
ment.”

Another addition to the 
ACV is the use of the latest 
high-defi nition television 
systems (HDTV). The 
ACVs will be able to trans-
mit high-defi nition video 
signals to the surface via a 
dedicated fi bre optic link.

ACV systems 01 and 02 
are being mobilised on 

According to Acergy, the overall aim of the ROV 
development programme was to create an 
Intervention Class system – not just another Work 
Class ROV.

As the time to move from the surface to the sea-
bed gets increasingly longer (as developments are 
carried out in progressively greater water depths), 
the ROV must not only get on station as quickly as 
possible, but must carry as many tooling packages 
as necessary to obviate trips to the surface support 
vessel.

Even though the ACV’s open-frame design allows 
the vehicle to be loaded with mission-specifi c equip-
ment, some tooling modules used for construction 
operations may be too large or too numerous for 
placement on the ROV itself. The ACV therefore can 
accommodate a neutrally buoyant skid with a total 
loaded weight of up to 3500kg.

The vehicle’s frame is also equipped with a number 
of structural docking points based on a guide pin and 
locking system. The ACV has been designed to carry 
an impressive 1000kg of tooling at the rear of the 
vehicle and 250kg from each side.

System performance is further enhanced by the ad-
dition of an eighth thruster, for a total of four vertical 
and four horizontal thrusters. The additional thruster 
makes the ACV a very stable and more manoeuvra-
ble operating platform.

The ACV’s tether management system (TMS) fea-
tures two thrusters and has capacity for an unprec-
edented 1500m of tether. When these extended-ex-
cursion TMS units are used in pipelay operations, the 

touchdown monitoring and inspection can be done 
by a ROV deployed from the pipelay ves-

sel itself, saving the expense of 
having a separate touch-

down monitoring 
vessel.

The ACV incorporates Schilling’s 
industry-leading StationKeep 
subsea dynamic positioning 
system to provide an enhanced 
level of control during 
intervention operations.

Operated by a touchscreen, the 
StationKeep system allows the 
vehicle to automatically maintain 
its position in the water, allowing 
the operator to concentrate on 
the intervention task. Station-
Keep can also automate many 
subsea tasks such as moving 
the ROV a fi xed distance in a 
particular direction.

The ACV systems also include 
Schilling’s AutoTrack, an 
advanced control utility that al-
lows survey systems to control 
vehicle movement 
automatically
without human 
intervention.

Tooling and 
Performance

Autonomy

  V E H I C L E S

Design

board the Polar Queen and will soon 
head for construction tasks off the 

coast of West Africa. ACV systems 
around the world will receive 
fi eld service support and 

spares support from Schilling’s 
North Sea regional offi ce in 
Aberdeen and from the Houston 
regional offi ce.

Five more ACV systems will be 
delivered by the end of 2007 and 
Acergy’s fl eet expansion plans call 
for signifi cantly more systems over 
the next fi ve years.

   design a bespoke ROV

Left: The launch and recovery 
system. Top: Back view of the 
ACV. Right: Side veiw showing 
the two Schilling manipulators
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Tordis 
Sailaway
Speaking at the Offshore 

Technology Conference 
in Houston, Tom 

Munkejord, Director of Process 
Systems at FMC, explained 
FMC’s interest in subsea 
processing.

“FMC’s activities date back 
to 1994, when we installed 
the seabed pumps on Shell’s 
Draugen fi eld,” he said. 
“Since then, the company has 
installed fi ve pumps on 
Statoil’s Lufeng fi eld (1996) 
which were in continuous 
operation for 
fi ve years, two 
multiphase 
pumps on 
Exxon-
Mobil’s 

Topacio (2000) which were 
retrofi tted into the pigging 
loop, as well as on Petrobras’ 
Jubarte II (2006) and Albacora 
(2007).”

In 2001, FMC installed the 
control system on Petrobras’s 
VASPS (Vertical Annular 
Separation and Pumping 
System).

FMC is now engaged in 
subsea completion and 
processing systems, follow-
ing the contract awarded by 
Shell last year for its BC-10 
project, offshore Brazil. The 
BC-10 block is located 120 
km southeast of the coastal 
city of Vitória, in the state 
of Espírito Santo, in water 
depths ranging from 1500 to 
2000m.

The scope of supply for this 
phase includes 10 subsea 
trees rated for 10 000psi, four 
subsea manifolds, six subsea 
boosting and separation 
systems and related subsea 
equipment. 

Deliveries are slated for 
2008. The BC-10 develop-
ment will be the fi rst full-fi eld 
development based on 

subsea oil and gas 
separation and 
subsea pumping.

FMC is also currently working on a number of 
other projects, including liquid/gas boosting 
(both ESP and seabed systems) and liquid/liquid 
separation. New technology has been developed, 
based on subsea separation modules as well 
as in-line separation technology. FMC has also 
designed a caisson based gas-liquid separation 
and liquid boosting system.

The company has been working closely with 
Siemens Subsea Gas Compressor and Drive. 
The Eco II compressor is a simple seal-less 
design, with magnetic bearings and no gearbox.

S U B S E A  P R O C E S S I N G
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Last February, Intec Engineering 
launched a joint industry study of 
subsea processing technologies to 
assess the state-of-the-art for three 
key deepwater process equipment 
types: subsea separators, subsea 
pumps, and subsea compressors.

 It will also assess the respective 
power and control elements required 
to deploy the equipment. 

There are a number of initiatives 
underway in various parts of the 
world to develop subsea processing 
equipment to deal with the 
challenges. 

Staying abreast of the parallel 
activities of several operators, 
equipment manufacturers, and 
vendors in this fi eld is time consuming 
and expensive for any one entity. 

“We have organised the subsea 
processing joint industry study as an 
offshoot of our long distance delivery 
management focus. Participants will 
acquire this important information for 
less expenditure of time and money, 
than would be possible if they did it 
alone.” said Uri Nooteboom, INTEC 
Vice President of Field Development. 
Fourteen participants have joined the 
study to date.

Intec carry out study

FMC’s greatest achievement in the subsea processing 
arena, however, is probably the Tordis system (UT2, April 
2007, p22). This is the fi rst subsea installation to carry out 
seabed separation without the need for energy intensive 
processing on a surface platform.

During the next 15-20 years, Tordis will recover 35 million 
extra barrels of oil while separating out water and sand 
from the oil wells and pumping it directly back into the 
formation.

“The increase of oil and gas recovery rates may become a 
major source of production,” said Tore Halvorsen, FMC’s 
Senior vice president for global subsea production systems.

“The average recovery rate from a traditional subsea fi eld 
is around 35%, with 65% remaining in the ground. With the 
new, more robust subsea systems, there is tremendous 
potential for  producing the zones that have oil, stopping 
the zones that are producing water and raising the recovery 
rate.”

The system was assembled at Tønsberg in March, where 
the 500t foundation base structure and some of the 
modules were built. It was installed onto a barge and the 
two heaviest modules—the 230t manifold and 170t separa-
tor vessel— were lifted onto it. The partly assembled station 
was subsequently transported into the construction hall for 
the  installation of the desander, multiphase and water fl ow 
modules and the two 2.3MW pumps. 

The system was designed in a modular fashion to allow 
the individual modules and components to be separately 
retrieved. Mechanical interface tests and other testing 
continued until June. One of the most important parts was the 
desander module.

 “With an estimated 500kg/day of sand accumulating at the 
bottom of the separator, disposal is an important function,” 
said Ann Christin Gjerdseth, FMC’s manager in Kongsberg.

“By fl ushing the sand into the desander module and then, 
mixed with separated water. into the disposal well, we save 
considerable wear and tear on the injection pump caused 
by the abrasive effect of sand passing through it,” she said.

The fi nal leak tests were performed in June, after which, it 
was installed on Saipem’s S7000 crane-barge. Weighing 
1250t, it is possibly the heaviest subsea lift ever performed 
by the vessel. It was installed in early August.
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Schilling Robotics will supply 
Bourbon with an initial order for 
four ultra-heavy duty (UHD) ROV 
systems during 2008 and 2009.
The UHD’s power and technology 
will add class-leading, heavy-duty 
work-class capability to Bourbon’s 
ROV fl eet.

Bourbon has focused its growth 
resources and expanded its strate-
gic plan to refl ect the dynamic and 
growing market in offshore oil and 
gas marine services through 2012. 
Bourbon has chosen Schilling for 
support in achieving these goals in 
subsea services.

Four for Bourbon

Vehicles 
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The Neptune, developed by AGR, is 
a high resolution ultrasonic imaging 
tool designed to examine welds and 
prescribed areas of subsea pipelines 
and tubular structures. The technology 
is the fi rst of its kind that can perform 
both high resolution wall thickness 
mapping and time of fl ight diffraction 
weld inspection via a ROV. 

Where external inspection is normally 
conducted with divers in conjunction 
with dive support vessels (DSVs), the 
AGR Neptune will enable routine ROV 
inspections, reducing costs by approxi-
mately two-thirds. AGR Neptune oper-
ates externally with small inspection 
class ROV’s. The new technology is 
non-diver reliant and extends operat-
ing depths for the pipe line inspection 
technology up to 6000m or the maxi-
mum range of an ROV.

Traditionally, to corroborate internal 
pigging inspection fi ndings, external 
inspection tools deployed by divers 
are used, with the depth range limited 
by the transmission range of analogue 
signals. The AGR Neptune data is 
digitised and sends its data via the 
ROV umbilical. The AGR Neptune will 
accordingly reduce the need for divers 
to inspect pipeline infrastructure using 
external inspection tools.

Neptune has an extensive range 

Subsea Pipeline Inspection
of subsea fl exible fl owline, umbilical, 
mooring, FPSO buoy and riser systems 
design engineering, procurement and 
installation expertise. Diver and diverless 
system design and installation expertise 
includes project management for all 
aspects of the subsea systems.

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

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

The ROVs feature 200shp and are 
rated for operation to 4000m. The 
systems will all include an extended-
excursion XE tether management 
system and will feature Schilling’s 
remote systems engine technology 
with gigabit Ethernet, high-
defi nition video capabil-
ity and advanced auto 
functions. 

Hawbolt Industries 
has been selected to 
supply launch and 
recovery systems 
for several of the 
ROVs.

The Schilling UHD ROV
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Saab Seaeye has launched the 
Panther XT, a more powerful, deeper 
swimming version of its successful 
Panther Plus ROV with a much greater 
tooling capability.

Fugro has conducted the fi rst UK open- 
water trial of the FCV 3000, its new 
fl agship ROV at the Underwater Centre 
in Fort William, the UK’s leading commer-
cial diving training centre.

The FCV was built in-house by Fugro and 
is a highly capable, fi fth-generation work 
class ROV built to service client needs 
across the world for ROV operations. 

The Underwater Centre was chosen 
as the ideal site for the trial due to its 
world- class support facilities, as well as 
the unique location and topography of 

Loch Linnhe, one of Scotland’s deepest 
lochs. The sea loch provided the trials 
team with realistic sea conditions as 
well as multiple depths to test the 
FCV 3000. 

The in-house designed and built FCV 
3000 offers the next generation of 

performance and capability. At the heart 
of the FCV 3000 is Fugro’s well-proven 
control and communication system based 
on single-mode fi bre-optic technology. 
This is complemented by the capability to 
host three high-defi nition or 12 conven-
tional cameras, which provide a wide 
range of communications. 

However, it is the implementation of the 
‘hidden capability’ that will distinguish the 
Fugro contribution to remote technology. 

Said Jim Mann, Global ROV manager at 
Fugro: “The Underwater Centre in Fort 
William has been running ROV courses 

Operators will welcome this extra 
performance from a class of electric 
work ROVs that offers a signifi cant-
ly lower cost alternative to hydraulic 
ROV systems. 

Typically the Seaeye Panther 
XT weighs less than a 
quarter of its hydraulic 
work-class ROV equiva-
lent takes about a third 
of the deck space and 

needs fewer crew. It 
is easier to mobi-

lise, maintain 
and repair, 

It comes as world sales of the Panther 
range of electric work-class ROVs 
exceed 30 vehicles and extends the 
operational boundaries of the existing 
Panther models. 

ROV operators will benefi t from new 
technology that has doubled thruster 
power and signifi cantly increased per-
formance. This comes through innova-
tive design by Saab Seaeye engineers 
that has increased the thruster motor 
voltage from 250V to 500V. 

The result is a cut in the number of 
thrusters on board from ten on the 
Panther Plus to six on the Panther 
XT. This has freed valuable space 
within the vehicle for additional tooling 
and sensors without the need for an 
underslung skid – although one could 
be added for specialist operations, if 
needed. 

Greater power also means more 
powerful tooling can be used and 
heavier items handled, along with 
faster ascent and descent to deeper 
work sites. 

Kystdesign recently celebrated the delivery 
of the 10th ROV to DeepOcean. With the 
delivery of Supporter 05 and 06, Deep-
ocean has four Installer vehicles and 6 
Supporter vehicles from in operation.

Meanwhile, following the successful 
delivery of a complete Supporter spread to 
RUE AS (Riise Underwater Engineering), 
Kystdesign as announced RUE that they 
have placed an order for a second vehicle 
for delivery in 2008, with options for further 
2 vehicles for delivery in 2009. 

Fugro Trials

Supporter

and has a ‘plug-and-go’ 
simplicity of operation. 

Thruster innovation lies behind the 
success of this class of vehicle with 
Seaeye being the fi rst to create a 
reliable brushless DC thruster with a 
revolutionary design that introduced 
drive electronics with velocity feed-
back for precise and rapid control in 
both directions. 

Seaeye’s continued reputation for 
thruster innovation is recognised 
throughout the world. BEA Systems 
for instance chose SAAB Seaeye 
thrusters for its Talisman stealth 
autonomous vehicle which operates 
offshore for 24 hours a day in strong 
currents. 

The new Seaeye Panther XT with 
its increased depth rating from 1000 
to 1500m comes with two hydraulic 
manipulators, a 12-function hydraulic 
solenoid pack, a pan and tilt camera, 
four simultaneous video channels 
- plus a range of options including 
survey suites, tracking systems and 
other specialist equipment. 

The Panther XT

U N D E R W A T E R

UT2 February march 2008 19

R
O

V
s

Contractor Oceanteam 2000 Limited (Ot2k) 
has handed Triton Group an £8 million 
($16.4 million) order for seven remotely 
operated vehicle systems from TGH’s Perry 
Slingsby Systems and Sub-Atlantic units.

Perry Slingsby will provide three 150hp 
Triton XLX (TXLX) systems, with delivery 
scheduled for next year and 2009. Ot2k 
also has two XLX options for delivery in 
2009. 

Ot2k was recently acquired by GDV Subsea 
AS. The new systems will be installed on 
diving support and ROV newbuild vessels 
in 2009. 

Sub-Atlantic is to provide four new Mohican 
ROV systems complete with tether manage-
ment systems. Ot2k already operates two 
Mohican systems plus seven other Sub-
Atlantic ROVs. The new systems will be 
delivered during the fi rst half of next year. 

Aberdeen-based underwater contrac-
tor Integrated Subsea Services (ISS) 
has purchased four of the latest Triton 
XLX ROVs, from Perry Slingsby 
Systems (PSS). 

The vehicles feature innovative 
dynamic positioning technology which 
reduces pilot intervention and allows 
navigation data to direct the ROV. It is 
the fi rst time this type of technology, 
which is used on surface vessels, has 
been available for subsea projects. 

They also come with the all new inte-
grated controls engine (ICE) real-time 
control system which will be the core 
element of any further 
applications. 

The XLX’s ad-
vanced tooling 
interfaces, which 
come complete 
with 50hp auxiliary 
circuit and multiple 
proportional control 
circuits, will allow 
additional pack-
ages developed 
across the industry 
in the future to be 
added to the PSS 
control system. 

The new generation ROV also fea-
tures common and upgradable design 
for 3000m and 4000m systems and 
has been built with integrated vehicle 
general arrangement to optimise free 
deck space, increasing payload and 
access for maintenance. 

A key feature of the ROV package is 
the operator interface including: 

• Dual/redundant HMI systems 
• State of the art graphical diagnostics 
• High specifi cation media wall 
• Integrated VMAX simulator systems. 

Created using the very latest in 
video wall technology and capable 
of displaying up to six graphics and 
six video windows simultaneously, 
the XLX can connect up to 24 input 
signals at any given time. 

In a complete step-change for the 
industry, it utilises, for the fi rst time, 
touch-screen technology and the very 
latest multi-image display system, 
taking ROV pilot interface to the next 
level. 

As well as a state-of-the-art optical 
system featuring CWDM technology 
for unparallel bandwidth, the Triton 
XLX also has distributed subsea con-
trols providing advanced diagnostic 
feedback and survey power and data 
interfaces supporting RS232, 485, 
GOB ethernet, PECL and HDTV. 

David Rhodes, ROV operations 

manager at ISS, said: 
“The XLX ROV gives ISS a leading 
role in moving the ROV industry 
to the next level. We chose this 
system for its advanced features 
and diagnostics, confi gured for both 
construction and survey applications, 
as built by the leading ROV 
manufacturer. With such signifi cant 
investment, ISS are now the fi rst 
company in the world able to offer 
the systems, placing us at the cutting 
edge of this new technology”.

“Our systems have been built in 
simulators to allow pilot training 
and advanced diagnostics to allow 
for easier fault fi nding, as well 
as reducing cabling – minimising 
potential faults and down time”,
added Rhodes. 

PSS XLX for ISS

OT2K ROVs

throughout 2007. We have built a close work-
ing relationship with the company during this 
time. The facilities and support here have 
been ideal for the fi rst UK sea trials of our 
fl agship ROV, the FCV 3000. The trials have 
been a great success and we hope to be back 
here next year”.

The FCV 3000

A Mohican ROV
The Triton XLX

.....
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Applied Signal Technology (AST), 
supplier of synthetic aperture sonar 
systems for the US and other navies, 
has teamed with MacArtney 
Underwater Technology to create 
Prosas Surveyor, an advanced, 
fl exible multimode shallow water 
survey system. Prosas Surveyor 
combines AST’s sonar signal 
processing and operator analysis 
tools with 
MacArtney’s Focus-2 ROTV. 

The system, which operates at depths 
between 10m and 400m, includes the 
vehicle, sonar arrays and electronics, 
software, inertial navigation, ROTV 
console, winch, power pack and 
Minescout CAD/CAC database. 
Applications include offshore, salvage, 
resource management and port 
security.

High resolution underwater imaging 
offered by synthetic aperture sonar 
(SAS) is of increasing use in a 
wide variety of underwater survey 
requirements. Resolution can be 
as high as 2.5cm by 2.5cm at up to 
200m+ per side. In order to meet the 
unique challenges of shallow water 
survey, the fl exible Prosas Surveyor 
runs in three different imaging modes, 
depending on the specifi c underwater 
environment encountered. 

For extremely high resolution, long 

range images, operators can select to 
view SAS data. While this is processed 
in real time, there is an inherent latency 
in the time required to build the virtual 
array as the vehicle travels along its 
track. To complement this, the operator 
can simultaneously view real time 
multibeam sidescan images. 

These images are lower in resolution 
than SAS over the full range although 
by selecting a number of beams, 
the operator can, maintain very high 
resolution images in the near fi eld. 

Finally, an interferometric capability 
provides the operator with 
bathymetry data. All three modes run 
simultaneously and use the same 
transmitter, and the operator simply 
switches between screens at the 
console to view the desired data.

The Prosas Surveyor has been 
optimised for performance in shallow 
water, where the impact of direct 
surface reverberation and multipath 
interference are most signifi cant. 
The operator can vary the vertical 
beamwidth to prevent energy being 
transmitted directly into the seabed at 
low altitudes.

 In addition, the vertical beamwidths of 
the receive system are adapted as a 
function of range, becoming narrower 
at long ranges to help prevent multipath 

and direct surface reverberation. 

The use of synthetic aperture 
sonar techniques entered the user 
community in AUVs, where platform 
motion is moderated by depth 
and by the lack of a tow cable. 
The provision of an ultra-stable 
dynamically stabilised Focus-2 ROTV 
and advanced motion compensation 
techniques within the Prosas software 
have allowed the transition of high 
resolution SAS imagery to a towed 
platform. There are several key 
advantages of a towed SAS system 
(TSAS) over AUVs:

A towed system allows for real 
time operator viewing of seabed data, 
rather than an AUV system, where 
data is recorded and processed after 
the vehicle returns AST’s SAS is fully 
processed in real time and provides 
the operator with an immediate 
picture of the seabed. 

A towed SAS system may be 
operated at higher speeds than can 
be achieved with AUV technology. 
The Prosas Surveyor system can be 
operated at speeds of up to 10kts, 
roughly twice the speed of an AUV. 

The towed system can operate 
in areas of high current and tidal fl ow 
which are normally denied to AUVs

Prosas Surveyor incorporates an 
active towbody that provides both 
horizontal and vertical autopiloting 
behind the tow ship. Aided by the 
ultra short baseline tracking system, 
the inertial navigation system keeps 
the vehicle on its required course, 
regardless of surface ship course 
keeping.

 The active towbody not only aids 
in the production of high quality 
images, but it is also key to accurately 
resurveying the same data track, 
essential for change detection 
applications where new and previous 
surveys are compared to detect 
change within a surveyed channel. 

Prosas Surveyor incorporates post 
imaging analytical tools to assist 
operators in meeting mission 
objectives. Computer aided detection 
and computer aided classifi cation 

S E A F L O O R  M A P P I N G
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Components of the Prosas Surveyor Continued on page 38
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Stealth Technology
A feature of military AUV is the 
way they unexpectedly appear on 
the radar at the last second, after 
following an intricately pre-planned 
but undetected course, causing the 
maximum amount of surprise.

Ironically, the phrase ‘Now, where 
the heck did that come from!’ also 
epitomised the shock felt in many 
quarters, when AUV manufacturers 
Kongsberg unexpectedly announced 
that it had entered into an agreement 
to acquire the assets and business 
of Hydroid for approximately US$80 
million.

Kongsberg Maritime says that the 
acquisition of Hydroid lies within its 
strategy to expand in the rapidly 
growing market for AUV-based 
operations through a broader 
portfolio of products, wider presence 
in the market and focused R&D 
efforts. 

The company has said that 
it experienced exceptional 
performance in 2007 in its AUV 
market segments, which included 
defence, offshore, hydrography, 
oceanography and research. 
Throughout the year, the AUV 
department had grown by 14 new 
staff including a new vice president.

At the centre of Kongsberg’s 
operations is the HUGIN AUV. 
The HUGIN AUV programme 
began in 1995 as a joint project 
between FFI (Norwegian 

Defense Research Establishment), 
StatoilHydro and Kongsberg 
Maritime.

Within the defence sector, the 
HUGIN 1000 MR is undergoing 
sea trials for the Royal Norwegian 
Navy. The vehicle is equipped with 
the HISAS 1030 synthetic aperture 
sonar which, it claims, provides 
unparalleled image resolution and 
area coverage rate. 

The Finnish Navy has also ordered 
three HUGIN 1000 vehicles with 
similar capabilities as the Norwegian 
Navy HUGIN 1000 MR as part of 
its MCMV 2010 project and the 
fi nal design review is scheduled 
imminently. The Finnish Navy AUVs 
will also be equipped with an anti-
collision system with built-in under- 
ice operation capabilities. 

Kongsberg Maritime has also 
continued the development of the 
HUGIN 1000 with 3000m depth 
rating for the Norwegian Defense 
Research Institute (FFI) and the 
Institute of Marine Research (IMR) 
throughout the year. This vehicle 
is targeted for military and civilian 
research projects, but should also 
be of interest to other markets, for 
instance offshore survey.

Most recently, the HUGIN 1000 AUV 
project for the Indian Hydrography 
offi ce marks an important milestone 
with the use of AUVs for 
national hydrography 

services. HUGIN 

AUVS have also been supplied to 
Furgo and C&C Technologies.

Across the Atlantic, Hydroid has also 
been supplying and manufactures 
AUVs military and commercial markets 
worldwide. The company was estab-
lished in 2001 to manufacture, support 
and further develop the technology, 
originally developed and licensed 
through an exclusive license with the 
Woods Hole Oceanographic Institu-
tion. Hydroid’s 2007 sales were pro-
jected to approximate US$20 million. 

Its main product line revolves around 
the Remote Environmental Measuring 
Units (REMUS) range. The two-man 
portable REMUS 100 AUV is designed 
for coastal applications. The larger 
REMUS 600 and REMUS 6000, which 
would appear to compete more with 
the HUGIN, have maximum depths of 
600m and 6000m respectively. The 
enlarged company is likely, however, 
to benefi t from cross-fertilisation of 
expertise and research.

Hydroid is also active in the scientifi c 
community, with recent announce-
ments that such systems have been 
used by the Leibniz Institute of Marine 
Sciences (IFM-GEOMAR) to study 
volcanic and tectonic processes at 
mid-ocean ridges to understand their 
infl uence on hydrothermalism. The 
Underwater Archaeology and Explora-
tion Corporation (UAEC) will use it to 
enhance underwater exploration mis-
sions and by the Scottish Association 
for Marine Science (SAMS) to explore 
scotland’s continental shelf.

It has signed a number of military 
agreements, not least with 
the Royal Norwegian Navy 

to explore rugged underwater 
environments. 
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Technip has been awarded a lumpsum installation contract by 
Callon Petroleum for the Entrada oil fi eld development in the Gulf 
of Mexico.

The contract covers the installation of two 6.5 mile steel 
fl owlines that will tie-back two subsea wells at a depth of 
4475ft,  The contract includes pipeline end termination 
and inline structures, as well as steel catenary 
risers, which are to be connected to the 
Magnolia offshore platform in 4675ft of 
water depth. 

Detailed engineering and project 
management will be performed at 
Technip’s operating centre in Houston, 
Texas. Welding of the fl owlines and risers 
will take place at Technip’s spoolbase located in 
Mobile, Alabama.

Offshore installation is scheduled imminently using the Deep 
Blue, Technip’s deepwater pipelay vessel. 

FMC Technologies has signed a 
contract with StatoilHydro for the 
manufacture and supply of subsea 
equipment to support oil and 
gas production at StatoilHydro’s 
Åsgard development, located in the 
Norwegian Sea. 

The contract is valued at 
approximately $45 million in 
revenue.

FMC’s scope of supply includes 
four horizontal subsea trees, 
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Asgard Support

Subsea
P R O J E C T S

Entrada

wellhead systems and extended 
tubing hangers as well as fl ow control 
modules, multiphase fl ow meters 
and permanent guide bases. The 
equipment will be manufactured 
at FMC’s Kongsberg, Norway and 
Dunfermline, Scotland, operations 
with deliveries expected to 
commence imminently.

FMC has also  signed a 
contract with StatoilHydro for 
the manufacture and supply of 
additional subsea equipment for its 

Norne field development.

The contract, valued at 
approximately $87 million in 
revenue, is a call-off from a frame 
agreement that was originally 
signed in 2007.

FMC’s scope of supply includes 
four subsea trees, one four-slot 
manifold system and associated 
wellheads, tubing hangers and 
related control and communication 
systems. 

The Asgard fi eld layout

The Deep Blue, which will 
be used on Entrada
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Three organisations have recently 
added additional Easytrak USBL track-
ing system from Applied Acoustics, to 
their initial investment. The customers 
involved have been using Easytrak in 
a variety of applications, showing how 
versatile and valuable the product has 
proved to be.

Aberdeen-based GSE 
Rentals has two 
Easytrak systems in 
its rental fl eet. “We 
found the one unit 
we had was in 
constant de-
mand both to 
our custom-
ers in the 
North Sea 
and further 
afi eld, so it 
was an easy decision 
to double up”, said 
Engineering Manager 

Easytrak Multiplies

Oceanology

Alan Cameron.
Great Yarmouth-based Gardline Envi-
ronmental similarly ordered its second 
and third systems which were delivered 
at the end of 2007.

The third customer ordering again is 
the Royal Danish Navy, which uses 
Easytrak in its specialist diving and mine 
counter measure operations. The navy 
will take delivery of their third unit during 
the fi rst quarter of 2008. 

“We’re particularly pleased 
that the global customer 
base for this product 
continues to expand”, 
said Gavin Willoughby, 
AAE’s Sales Manager. 
“It is fulfi lling a number of 
key roles within individ-
ual organisations, which 
breeds confi dence in 
the system, resulting in a 

number of repeat orders”.

Danish Navy DiverDanish Navy Diver

OceanWorks International is the de-
signer and manufacturer of the under-
water instrument junction boxes for the 
NEPTUNE Canada cabled observato-
ry project. This cable network features 
fi ve to six nodes to which seafl oor 
laboratories can be confi gured by us-
ing the OceanWorks supplied junction 
boxes. These can interface up to ten 
science instruments to an observatory 
in up to 3000m of sea water.

The junction box has 
been specifi cally de-
signed to be modular, 
with a highly fl exible, 
custom confi gurable 
architecture that can 
be used on a variety of 
projects.  

With an emphasis on 
high reliability and fault 
tolerance, the design is 
built in a titanium pres-
sure vessel and uses a 
mixture of commercial 
off-the-shelf  technology 
and custom designed 
electronics to provid 

power and communications to science 
instruments.  Following rigorous test-
ing and qualifi cation, the junction box 
is expected to have operational life in 
excess of ten years.

“Each junction box can support up to 
10 interfaces using a variety of Ether-
net or serial communication links”, said 
a spokesman. “Each box supplies up 
to 1.5 kW of power to each instrument 

in a variety of voltages to allow 
for maximum confi gurability 
to suit the require-
ments of the 
instrument it 
is attached to. 
The  box can also 
switch supply up 
to 6kW at 400V for 
high power loads. 
They connect  to the 
node and allows instru-
ments to be placed in 
any region of interest 
up to 10 km away from the node.”

The junction box is the primary science inter-
face and can be confi gured pre-deployment 
and is immediately available once connected 
to the node. Data are passed from the to 
the node, allowing information and images 
gathered by NEPTUNE instruments to travel 
instantly anywhere in the world from the short 
station internet connection located in Port 

The Victoria Experimental Network Under 
the Sea (VENUS) project designed and 
manufactured by OceanWorks Interna-
tional, is the world’s most advanced cabled 
seafl oor observatory. Working with UVIC’s 
VENUS team, OceanWorks International, 
based in North Vancouver, designed and 
built the 2.5-tonne node bases along with 
the shore systems, power supply, nodes 
and junction boxes. Through a network of 
scientifi c instruments and cameras connect-
ed to the Internet by power and fi bre-optic 
cable, VENUS provides scientists, educa-
tors and the general public with around-
the-clock biological, oceanographic and 
geological data from the seafl oor.

The fi rst 3km leg of VENUS was installed in 
Saanich Inlet in February 2006 and continu-
ous data has been fl owing ever since. The 
Strait of Georgia leg features 40km of cable 
and two central nodes, to which dozens of 
ocean sensors are connected. “The Strait 
of Georgia is one of the most forbidding 
places to deploy an ocean observatory”, 
says VENUS project director Dr.Verena 
Tunnicliffe. “OceanWorks is thrilled to be 
involved in the leading edge of ocean 
observatory systems”, says OceanWorks 
project manager Alberto Moreno.

NeptuneNeptune

Oceanworks on VENUS

The OceanWorks 
Junction Box modular design 
is a custom confi gurable 
architecture for seafl oor 

OceanWorks 
Node base 
during the 

ENUS Strait 
of Georgia 

Deployment, 
June 2007
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What is the world’s largest ROV? Well 
that claim is laid by CTC’s new UT-1 or 
Ultra Trencher. Recently it was loaded 
out from SMD’s Tyneside facilities and 
will be permanently installed on the 
new-build vessel Volantis.

The world’s most powerful jetting trench-
er is capable of trenching rigid and fl ex-
ible pipes, umbilicals and power cables. 
It has more than 2MW of total power 
(two 300kW and four 375kW power ele-
ments) and can deliver 1.5MW of actual 
jetting power to the cutting surface. With 
oscillating jets to undercut large diameter 
pipes, the equipment is capable of ac-
commodating lines of up to 1m diameter, 
(trench depths of up to 2.5m) in water 
depths of up to 1500m.

The system is neutrally buoyant in water 
by means of syntactic foam macro-
spheres. The jetting spread can work in 
high sea states as very fast, constant 
tension recovery winches deploy and 
recover the ROV using wires via a re-
motely detachable cursor.

UT-1 is based on a high strength steel 
space frame with a length and width of 
7.8m and stands 5.6m high. It weighs 60t 
in air and has a bollard pull of 4000kg. 
There are four 750mm vectored

thrusters, four 750mm vertical thrusters 
and a pair of rear thrusters for balance.
The jetting system is a twin legged jet 
tool mounted on double scissors linkage. 
This is supplied by four variable speed 
375kW water pumps which can supply 
up to 4800m3/hr.

High pressure cutting jets are used for 
sand and clay. The oscillating jets at-
tack the whole soil face in front of and 
beneath the pipe. It also is possible to 
remotely control the water supply to 
different portions of the jet array. Second 
or multiple passes can be made along 
the pipe as necessary.

For backfi lling, jets mounted at the bot-
tom of rear-mounted arms can be used 
to create soil collapse onto the pipe as 
part of a separate pass. The multi-pass 
dredge system is based on a twin leg-
ged dredge mounted on a 180 deg pivot-
ing system. This gives a 0-2.5m dredge 
depth and a remotely controlled trench 
width of 0.5-1.2m.

Dredging is carried out by four 375kW 
water pumps through diverting the fl ow 
from the twin eductor system mounted at 
the rear of the vehicle. The system incor-
porates a comprehensive array of surveil-
lance equipment including a pipetracker.

Record Breaker
AC-CESS has sold an AC-ROV 
underwater inspection system to 
Vis-Tech Inspection of Alberta, Canada.

Founded in 1996, Vis-Tech is one 
of Canada’s premier remote visual 
inspection specialists, operating a fl eet 
of land based crawler systems and 
an autonomous helicopter for altitude 
inspection applications. Vis-Tech says 
that the mobility and access capability 
of the AC-ROV system has bridged the 
divide between submerged remotely 
operated vehicle (ROV) operations and 
remote visual inspection applications. 

Vis-tech has been monitoring the 
development of micro ROV technology 
for a few years now. Its research 
has shown that the AC-ROV, has the 
minimal size, portability and simplicity 
of operation required for remote visual 
inspection work typically the domain of 
pole cameras and the like.

This follows the sale of three units by 
AC-ROV distributor ‘ROV Downunder’.
Facilitated by ROV Downunder’s 
Managing Director Bill Bulloch, the units 
have been delivered to their new owners 
Warwick Camplin of Camplin Diving 
Services, Port Douglas, Queensland 
explained the thinking behind the AC-
ROV purchase:

“At Camplin we position ourselves 
as your one stop for any underwater 
work in any environment.  With its 
portability, ease of deployment, control 
and high maneuverability the AC-ROV 
fi ts perfectly with our ethos,” said a 
spokesman.

Purchasing two AC-ROV systems in 
quick succession, Mr Graham Thompson 
of Underwater Observations P/L was 
delighted with the offshore performance 
of the fi rst unit.

“The capable nature 
of the AC-ROV has 
led to a demand level 
we did not foresee.  The 
decision to purchase 
the second system was 
client led, giving us a 
greater work scope and 
dual redundancy.”

AC-ROV

The AC-ROV

UT1 ROV
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Wireless through water 
communications has traditionally 
presented major challenges for 
acoustic equipment manufacturers. 
To date, systems have been largely 
limited by the bandwidth available 
with only small packets of data 
able to be transferred. Recently, 
however, Sonardyne International 
has introduced Wideband signal 
technology which is redefi ning what is 
possible.

Acoustic telemetry is a core 
technology of most Sonardyne’s 
subsea systems. It provides the 
capability to confi gure navigation 
transponders and receive status, 
range and sensor information. SMS 
and GDDS protocols enhance this 
task and enable users to utilise the 
increased bandwidth for data transfer 
needs.

Sonardyne also provides safety 
critical systems that rely on robust 
communication for valve control, 
such as blow-out preventors (BOP) 
and work-over control systems 
(WOCS). As users’ confi dence in 
acoustic telemetry increases, more 
systems are using the acoustic link 
not only as a back-up, but also in 
some cases as the primary control 
method. This can provide large cost 
savings by potentially removing the 
need for umbilicals and control lines 
or replacing umbilicals that may have 
been damaged. These systems often 
occupy Sonardyne’s low-medium 
frequency (LMF, 14–19kHz) band, 
which can provide long range (up to 
5km) communication links, thereby not 
requiring an vessel overhead to send 
commands or receive data.

Sonardyne’s tsunami detection 
system is one such example. It uses 
LMF wideband telemetry and SMS 
protocols to send pressure data to a 
surface monitoring buoy every hour, 
which in turn relays the information 
back to land via a satellite link.

The robustness of the telemetry is 

A protocol can be defi ned as a set of 
standard rules for data representation. 
This incudes the signalling, authenti-
cation and error detection required to 
send information over a communica-
tions channel. 

Sonardyne has developed two main 
protocols sonardyne messaging 
service (SMS) and a guaranteed data 
delivery service (GDDS).

The SMS protocol is synonymous with 
mobile phone text messaging. The 
Sonardyne version is a short ASCII 
text message of up to 128 characters 
that can be sent to any SMS enabled 
acoustic instrument. The protocol 
operates as a ‘send-and-forget’ 
link, however, the receiving unit can 
acknowledge receipt if the message 
arrives error free. This enables the 
user to control whether data is
re-sent and is ideal for simple com-
mand and control functions. For 

real-time data transfers, the SMS 
protocol provides a minimum latency 
data delivery service, which is ideal 
in dynamic situations where the data 
is only valid for a short period – for 
example, tracking an AUV or sending 
gyro data.

The GDDS protocol will only deliver 
data if what has been sent is received 
completely and without data errors. 
Should a data packet with errors be 
received, this protocol is able to fi rst 
request the re-sending of the affected 
data packet and then can seamlessly 
stitch the packets back together to 
optimise the communication band-
width.

Due to the increased protocol over-
head the data latency can increase 
in harsh acoustic operating environ-
ments, therefore this method is often 
used to retrieve logged data for post-
processing analysis.

SMS and GDDS Protocols

Top Left:  A buoy-mounted surface 
transceiver which receives SMS 
messages and sends them via an 
Inmarsat-C satellite terminal to a shore 
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Schilling Robotics has supplied Global 
Industries with two ultra-heavy duty 
UHD ROV systems during the fi rst 
quarter of 2008. 

The class-leading power and 
technology provided by Schilling’s UHD 
vehicles will allow Global Industries 
to operate in the harshest subsea 
environments and perform the most 
demanding construction and intervention 
tasks.

With approximately 5000 employees 
worldwide, Global Industries has a 
marine fl eet of 30 vessels.

The ROVs (Schilling UHD production 
units 30 and 31) feature 200hp and 
are rated for operation to a depth 
of 4000m. Each system includes 
Schilling’s extended-excursion XE 
tether management system (TMS) and 
features its remote systems engine 
technology with gigabit Ethernet, high-
defi nition video capability and advanced 
auto functions. 

ODIM’s launch and recovery systems, 
featuring active heave compensation, 
are integrated with the systems on 
board Global Industries’ new-build 
vessel Olympic Challenger.

The initial systems will be tasked 
to perform a wide variety of subsea 
operations in construction, IRM, SURF 
installation, general fi eld development 
and deepwater support. 

2 UHDs for Global

Members of the San Diego 
Harbour Police successfully 
completed comprehensive 
training on its new LBV200L2 
at the SeaBotix facility and San 
Diego Harbour. 

It selected three days of training 
for four personnel, consisting of 
comprehensive maintenance, 
service and piloting skills. 
Even with the proximity to the 
SeaBotix facility, it understood 
that proper training and 
equipment knowledge was vital 
for mission-critical applications. 

The LBV200L2 was selected for 
a number of reasons including a 
200m depth rating, 250m (820ft) 
of ultra-thin low drag umbilical 
on a reel with slip ring, crisp 
fi bre optic video, internal LED 
lighting, powerful brushless 
thrusters, integrated control 
console with 38cm (15in) LCD 
and intuitive hand controller as 
well as a 24-month standard 
warranty. 

Unique to the LBV in this class 
of ROV is four-axis fl ight (like a 
helicopter) combined with auto-
heading, auto-depth and auto-
trim, as well as precise thruster 
gain adjustments that make 

retrieval of objects much easier.

These features are critical as 
their objectives include evidence 
gathering, search and recovery, 
and ship hull inspections in 
harbour currents. 

To further enhance their 
capabilities, the Harbour Police 
selected options including a 
multi-function grabber arm, 
BlueView multibeam sonar, 
USBL tracking, and external LED 
lighting. SeaBotix is currently the 
only mini-ROV that provides full 
bandwidth multibeam sonar data 
via a fi bre optic Ethernet link to 
topside, rather than only part of 
the sonar’s capability via copper 
wire. This means the evidence 
they gather using the LBV will be 
the highest quality possible within 
the mini- and micro- ROV classes. 

San Diego Harbour Police Complete 
SeaBotix LBV Training

The Seabotix LBV200L2

Schilling’s UHD ROV
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At one time, smaller electric ROVs 
were normally used for observation and 
light intervention work, while heavier 
duty tasks were the domain of the 
larger hydraulic work-class ROVs. This 
distinction has now been blurred by the 
launch of a new electric large work-
class ROV. Called the Seaeye Jaguar, 
it is both the largest in Saab Seaeye’s 
range and the most advanced of its 
type in the world.

According to Saab Seaeye, its launch marks 
the introduction of an entirely new generation of 
electric underwater vehicles with technological innovations 
set to maintain the company’s lead in the electric ROV 
market. The Seaeye Jaguar has the highest payload and 
thrust in its class, with a clever new simplifi ed control 
system that makes it easy to pilot. The Jaguar has a length 
of 2200mm, a height of 1500mm and a 1325mm width. It is 
rated for 3000m depth and it has a launch weight of 1100kg. 

“At under half the weight of its hydraulic ROV equivalent, 
with a smaller footprint and needing fewer operators, the 
Seaeye Jaguar can bring signifi cant savings in operating 
costs. With a power-to-weight ratio that is by far the best in 
its class, the Jaguar will bring the precise control associated 
with Seaeye’s ROV technology to an ever wider range of 

heavy-duty work tasks,” said a 
spokesman.

The core system is essentially two 
halves that are completely independent and can be isolated 
from each other. Thus, the propulsion and instrumentation 
on each half of the ROV is powered by separate circuits, 
each comprising a surface power supply that outputs a 
3kV 800Hz single phase supply. This allows the ROV to 
continue to operate on reduced power if one of the dual 
power systems fails. The supply is transmitted via dedicated 
cores in the main lift umbilical and tether. This reduces the 
diameter and weight of the umbilical and signifi cantly cuts 
the size and weight of the on-board transformer. These 
transformer outputs supply 500VDC, 24VDC and 110VAC 
busses.

All the lights, cameras, thrusters, sensors, etc, are 
connected to these busses through a power management 
system. This monitors the current drawn by each device 
and fed into the diagnostic system. The design allows the 
devices to be switched and isolated remotely. A total of 
24kVA is available for tooling. The dedicated surface power 
supply outputs a 3kV 50/60Hz supply that is split into three 
channels, eachof which can be individually switched and 
shared to suit the specifi c tooling requirements.

Speed of ascent and descent is also faster. This follows new 
developments in thruster technology that has doubled the 
thrust power of previous systems. There are four horizontal 
SM8 and four vertical SM7 500V brushless DC thrusters 
which provide full 3D control including pitch and roll.

“Apart from having a greater power density, the integrated 
drive electronics and velocity feedback give precise and 
rapid thrust control with maximum acceleration and braking/

Saab Seaeye expect to 
see the faster training of 
new pilots and conversion 
of experienced pilots 
with the new simplifi ed 
control system. Its built-in 
intelligence, with fewer and 
more intuitive controls, has 
lightened the burden on the 
pilot by making it easier to 
manage the ROV.

The pilot interface is a 
combination of physical 
switches and touch screens. 
The primary vehicle controls 
are ergonomically designed 
on a pad which can be 

either mounted with in 
the console desk, or if 
preferred, removed and 
operated on a 5m fl ying 
lead.

Pilots will also fi nd fault 
diagnostics easier and 
tailored to decrease repair 
time. A unique system 
of self-diagnostics and 
simple presentation, 
clearly displays the 
fault and the necessary 
remedial action to the 
pilot. It uses pictorial 
representations and 
different language options.

Pilot Interface

Thrusters
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