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OTC, Houston, May 2007

SLIC Line
Aberdeen-based well-control
engineering specialists Lewis, has
developed an intervention
connector that, for the first time,
extends the lubrication section of
a riserless intervention system.
This enables the contingency
operation of recovering dropped wireline toolstrings to be achieved from the
intervention vessel, which cuts out the
cost associated with using a separate
drilling rig. The Stackable Lightweight
Intervention Connector (SLIC) has the
added benefits of improved safety,
reliability and is easily maintained.
Managing Director Drummond Lawson
said: “We are confident that this will
prove to be extremely valuable in the
drive to bring riserless subsea well
intervention (RSWI) into the mainstream of the oil industry worldwide.
It greatly reduces the cost and risk of
contingency operations and, therefore,
has the potential to build acceptability
of RSWI among operators previously
hesitant to try it.”
To increase the reliability of the RSWI
system over existing designs, Lewis
has also focused on developing a
robust and resilient interface between
the male and female components. SLIC
has the unique qualities of being able
to completely isolate the alignment
function, the lock-down function and
the engagement of
hydraulic, electrical
and optical stabs.
Because the
completion of one
function is confirmed before
the next one
starts, this
minimises
any risk of
damage to
critical sealing
surfaces.
The Stackable Lightweight Intervention
Connector (SLIC)
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Split Seals
Trelleborg Sealing Solutions and its
strategic sealing partner Bluewater,
have worked together on a number
of special problems faced by floating production storage offloading
(FPSO) vessels. One such
challenge was to develop a unique
split seal for the maintenance of
a turret mooring system in order
to minimise down time and loss of
income for the operator.
“There are hundreds of seals fitted
on turret mooring systems – the
integral component of any FPSO.
The product transfer system links
the risers and flexible hoses from the
subsea facilities to the FPSO’s piping, by means of the swivel stack,”
said a spokesman. “This swivel
stack provides multiple fluid paths for
transfer of gas, water and crude oil.”
In addition to the swivel stack, a
utility swivel is used for hydraulics,
chemical injection and an electrical/
instrumentation slipring. The seal
within the slipring assembly is of a
large diameter, in excess of 2m.
Recently, an operator required
one of these to be replaced during
maintenance and faced the possibility of considerable downtime and

Split seals on a swivel stack

consequent loss of income.
Exchanging the seal meant
a complete dismantling of
the swivel stack and possible
shipment back to land for
installation. This was further
complicated by it being midwinter and its location was a
considerable distance off the
Norwegian coast.
A seal was designed to the
required dimensions but
instead of being in one piece,

SLIC Line
SBM Atlantia has commenced the second series of wave
basin tests on its new four column deepwater TLP design.
Called FourStar, it features columns ‘battered’ inwards
connected to a ring pontoon. The design is capable of
handling payloads of 40 000t including eight production
and one drilling riser. The configuration can
accommodate up to 25 wells.
Once installed, the design improves the TLP’s response
to waves. It also allows for the use of smaller diameter
tendons, thereby reducing costs.
The design is currently being tested at the Offshore
Technology Research Center at College Station, Texas.

Subsea 7 and Flowserve
have successfully demonstrated the feasability
of the new generation
Hi-Boost pressure twin
screw multiphase pump
technology, targeted for
deepwater, heavier oil
applications.
A recent full string test
on a prototype pump at
Flowserve’s test facility in Vernon, California,
demonstrated a Hi-boost

it was split. The
original seal was
removed without
dismantling the
swivel stack.
The split seal
was then fitted in
its place, glued
and pinned. This
required only
a few hours of
down time
instead of several weeks.

The prototype pump tested
was a single stage pressure
balanced design derived
from Flowserve’s existing
twin screw pump product range, with improved
robustness to meet the
higher pressure and power
requirements.
The Hi Boost multiphase pump

pressure capability to complete
the feasbility phase of the project.

Conferences and Exhibitions

Seabed pumping

The design will now be
further matured with the
aim of having the full system
qualified to meet all future
deepwater applications.

Quick Link
The QuickLink was designed by Bodewes to
meet industry demands for a winch or mooring with a quick connection release.
The link system consists of a C-section, a
locking piece and a key. With a simple push
and turn of the hexagonal key, the QuickLink
can be opened or locked easily and rapidly.
By locking the closure piece on the C-section,
an inseparable closed connector is created.
This unique closing system has very high
breaking loads of up to 2024 Kips (9001 kN).
This makes the QuickLink popular in the
heavy lift industry.
“Quick Link is the most efficient way to
enable equipment or just the connection
between steel wire cables or steel chains, to
be released or changed in the shortest time
possible,” said a spokesman.
The QuickLink is forged from special
ageing-resistant alloyed steel and accurately
machined to ensure perfect
interchangeability. A special deep-sea
lubricant may be used. QuickLinks are available in the highest steel grades RQ4/R4.
Right: Bodewes’ Quick-Link System
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All-Energy, Aberdeen, 23-4 May 2007

Subsea Turbine

Tidal Sails

Lunar Technology holds the worldwide licence for the Rotech RTT system,
a bi-directional horizontal axis turbine housed in a symmetrical venturi
duct. The venturi draws the existing ocean currents into the RTT in order
to capture and convert the energy into electricity.

Tidal Sails was set up to develop a power
plant to capture some of the stream energy of
tidal currents. The principle can be compared
with a set of vertical blinds placed under
water and being pulled from the start to an
end station by the tidal current. Sails affixed
to long cables under water, pulled by the
tidal stream, feed a generator which, in turn,
produces electricity.

The use of a gravity foundation will allow the RTT to be deployed quickly
and with little or no seabed preparation, at depths in excess of 40m. This
gives it a distinct advantage over most of its competitors and opens up a
potential energy source that is five times the size of that available to
companies using pile foundations.

Removable
cassette

Generator
module

Turbine

Gravity
base

Duct

The Rotech tidal turbine

The foundation consists of three ballast-filled legs on which the main
frame, duct and turbine are positioned. The design is load-bearing and
self-supporting. As it does not require extensive seabed preparations, this
allows for a rapid installation process.
Once in position, the bi-directional ducted rotor, with its symmetrical turbine
blades, uses the venturi shaped duct to accelerate tidal flows through the
turbine and so increase the energy that can be captured by the turbine.
The use of a venturi duct removes the need for a yawing mechanism at the
turn of each tide to keep the device pointing directly into the tidal flow. The
shaped duct straightens the tidal flow as it approaches the turbine blades
ensuring the optimimum angle of approach as well as maximum power
extraction of the energy available in the flow. It also removes the need for
blade pitch control.

A magazine at the start station will deploy
sails at certain intervals. An end station
magazine will simultaneously detach and collect arriving sails. All
component
technologies required
to generate electricity
using the Tidal Sails
power plant are commercially available.
Flow mapping of the Tidal Sails

Vaulted Envelope
Deepwater Hockway has developed a
novel Vaulted Sea Envelope (VSE)
impressed current cathodic protection
(ICCP) system for offshore wind turbines.
They are similar to those found protecting
large oil and gas offshore structures. ICCP
essentially uses power at source rather
than sacrificial anodes. There is therefore
no deposition of heavy metals or pollutants.
“High efficiency impressed current electrodes operate most efficiently and reliably
when surrounded by seawater,” said a
spokesman. “If they become silted, they
cannot be operated efficiently and may be
subject to localised failure.
The VSE therefore provides a filtered
seawater envelope below the mud-line,
allowing the anodes to be operated at maximum efficiency. Thus, the anode assembly
can be quite compact and still
provide the low ground resistances required.
The anode design maintains the activated
element in a silt free seawater
envelope, and current is discharged from
the anode footprint. This allows the

Subsea tidal farm with a vessel used to replace cassettes for quick maintenance

6

UT2 AUGUST 2007

Ocean Power Technology
(OPT) has developed the
PowerBuoy wave generation
system to capture and convert
wave energy into low-cost,
clean electricity.
Inside the Power Buoy is a
piston-like structure. The
rising and falling of the waves
causes the buoy to move
freely up and down and the
resultant mechanical stroking
is converted via a sophisticated power
take-off to drive an electrical generator. The generated power is transmitted ashore via an underwater power
cable. The buoy is of rugged, simple
steel construction, positioned using

a conventional
mooring
system.
This can be
configured as
an OPT power
plant, consisting of an array
of identical
Power Buoys.
A 10MW OPT
power station
would occupy only approximately 30
acres of ocean space.
Sensors on the PowerBuoy continuously monitor the performance of the
various subsystems and surround-

ing ocean environment. Data is
transmitted to shore in real time. In
the event of very large oncoming
waves, the system automatically
locks-up and ceases power production. When the wave heights return
to normal, the system unlocks and
recommences energy conversion.

Conferences and Exhibitions

Power Buoy

It is possible to scale the power
plants to produce overall capacities
of up to hundreds of megawatts.
It is suitable for natural resource
processing in remote areas,
hydrogen production, fish farming,
remote sensing, homeland security,
tsunami monitoring and warning,
and oceanographic monitoring.

Orkney tidal test facility
optimisation of current rating versus
dimension, thus minimising installation
costs and increasing reliability.
“The anode structure is engineered to
self-bury and the ultra rugged construction will
withstand suction dredging or bottom trawl
operations. This makes the VSE ideal for
retrofit, as well as for new construction, when
shallow water structures are at stake.” said the
spokesman

The Vaulted Sea Envelope

Tidal energy information will be
gathered from the European Marine
Energy Centre’s (EMEC) purposebuilt open-sea test facilities in Orkney
thanks to a system developed by IT
firm Real Time Engineering.
Real Time’s tidal supervision
system, due for completion by
the end of 2007, builds on the
technology used by the company
when it built its original system for
the wave site in 2004.

The new, combined system
enables the gathering of wave
state and tidal current data, device
electrical performance data and
weather parameters, including
wind speed and direction,
precipitation and temperature.
EMEC, established in 2004,
supports the evolution of marine
energy devices from the prototype
stage to the commercial market
place.

The European Marine Energy
Centre’s Orkney facilities
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Submarine Rescue System

International Rescue
A new submarine rescue system
capable of rapid worldwide deployment in the event of a submarine
accident, is in the final stages of
completion at Westhill, Aberdeen.
Since 2004, Divex has been working
closely with Rolls-Royce and the
Ministry of Defence, on decompression 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 final design, manufacturing and assembly stages of the
NSRS TUP (transfer under pressure) 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

8
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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 challenges 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 sustain the toughest of sea conditions.
Once aboard a suitable vessel,

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 being designed, manufactured and
tested under Lloyds Register
survey and will be Classified for
unrestricted operation worldwide.
As well as carrying out this international 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.

Offshore

....
Riserﬁn
Trelleborg CRP has developed the
innovative hydrodynamic Riserfin
fairing for protection of risers used
in deepwater offshore applications.
It is designed to maximise efficiency
in vortex induced vibration (ViV)
suppression. It has the advantage
of an extremely low drag coefficient
which allows drilling vessels to move
between drilling locations more
quickly. This can also lower costs for
operators significantly by resulting in
improved drill riser availability.
Over the years, the industry has seen
that helical strakes have been proven
to successfully suppress ViV, thereby
lengthening riser life. Trelleborg CRP,
however, recognised the need for a
solution that could also reduce drag.
As drilling vessels often move from

one production location to another
with their risers deployed, the drag
on these can significantly slow the
transfer from site to site.
The Riserfin emerged from extensive
research and development. Independent tow tank tests measuring vibration on a pipe fitted with the riserfin
showed that it was less than 10% of
the pipe diameter, equivalent to 90%
suppression – a figure comparable
with the suppression efficiency of helical strakes. In addition, however, the
Riserfin had a drag coefficient of less
than 0.66, around half that of strakes
and a quarter of a vibrating bare pipe.

drill, significantly improve riser availability and lower operating costs,”
said a spokesman. “Riserfin also
gives benefits in other riser applications, in particular, steel catenary
risers.”

“Improving speed of movement and
manoeuvrability can lower the number
The Trelleborg CRP Riserfin
of days required to transfer the riser

Grouted Subsea Hot Tap
In onshore operations, the grouted
hot tap is both a well established
concept and a cost-effective
alternative to the welded hot tap.
There are numerous applications of it
throughout the UK and Brazil.
The technique, however, has significant potential for use in both shallow
and deep water diverless projects.
Subsea 7 has been working on a
joint industry research and development project to demonstrate the
successful simulated subsea deployment of a grouted tee.
Subsea 7 is partnered by
Advantica and the programme is
sponsored by BP, Total and Conoco
Phillips.
The group decided to retain as much
previously qualified technology as
possible, but had to re-design the end
seals to enable the annulus between
the pipe and the tee to be sealed.
They also redesigned the primary seal

to enable a double sealing against
both the internal pressure and the
hydrostatic pressure.
A methodology of tee placement on
pipeline was developed inclusive of
hydraulic doors, in order to encapsulate the pipeline within the tee
and allow automatic torquing of the
bolted flanges. They also developed
a methology of
evacuating the
water from the
annulus and subsequent drying in
order to replicate
surface conditions.

cluding a successful wet installation
in the tank at Subsea 7’s Greenwell
base in Aberdeen, using a full diving
spread.
The hot-tapping grouting tee is now at a
the final stage of mechanical testing to
demonstrate that its structural integrity
is comparable to land-based
applications.

On completing the
design changes, it
fabricated a
prototype which
has been subject
to installation
procedures in two
Subsea grouted hot tapping under testing
separate trials, in-

UT2 AUGUST 2007

9

Offshore

Offshore
The Weakest Link
When a service vessel has to
disconnect with a subsea installation in the event of emergencies or bad weather, the high
pressure connection lines must
be severed quickly. This is often
done manually – possibly using
an axe – and, therefore, requires
considerable subsequent remedial
connection work after the problem
has abated.

In emergency situations such as
loss of vessel DP or fire/explosion,
the coupling separates at a
predetermined axial break load
setting, This prevents damage
to production systems, personnel working around high pressure
hoses, well testing equipment and
environmental damage from
spillage of hydrocarbons, or
chemicals into the sea.

The revolutionary ‘full bore’ internal
design of the coupling means that
it is fully piggable in sizes over
4in and that the coupling can
work at pressures of over
15 000 psi at any depth.

This prompted SECC to develop a
pressure-balanced coupling for
high pressure flowlines, stimulation and well testing.
Located between critical high
pressure flow lines, the coupling
acts as a remote quick disconnect assembly that can safely
and quickly disconnect the service vessel from the production
platform, without any spillage
from the service line.

The pressure balancing means that
no internal separation forces are
generated. This makes the coupling
extremely safe and reliable, as there
is no danger of internal pressure
causing the hoses to ‘fly apart’ on
separation. Secondly, the external
axial force required to breakout the
coupling is always the same,
regardless of internal pressure.

The coupling’s totally enclosed
valve system ensures that there
is 100% shut-off of product media
during coupling activation. It can be
easily re-assembled sub-sea without
depressurising the line. It does not
need to be returned to the manufacturer for re-testing.

The SECC coupling

Riserless Mud System
MacArtney Norway and AGR have
signed a frame agreement for the
delivery of a series of combined
winch and handling systems for
AGR’s riserless mud recovery (RMR)
system.
Since 2000, MacArtney has delivered
more than 20 systems to AGR, of
which more than half have been designed for use with the RMR system.
The new frame agreement will see
the delivery of up to 13 winch
handling systems, including slip
rings, cables and cable terminations
over the next three years.
The riserless mud recovery
technology was developed as a
means of recirculating and re-using
drilling fluids. Benefits of the technology include cost savings from
reduced operating time and reduced
environmental impact from avoided
discharges to the sea.

Since its introduction in 2004, RMR has
been used on more than 25 wells.
The first North Sea oil well employing
it was drilled by Total on the
Jura West 3/15-10 prospect. Total
acknowledged
a
significant time
saving over the
previous technology used to
drill similar 26in
hole sections
and regarded
the implementation as very
successful.

of the main advantages of running the
system is the ability to push planned
casing setting depths deeper and,
hence, simplify casing design.
RMR has been deployed in water
depths of up to 400m and field trials in
water depths up to 1500m have been
planned for this year.

RMR was
used off Sahkalin Island and
in the Barents Sea where no
drilling discharge is permitted. Other applications have been
in areas of poor hole stability where an
engineered fluid system is required. One
The RMR system
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Rosa Blooms
n January 1998, Total’s Rosa
field was discovered 135km off
the coast of Angola in 1350m
water depths. Last June, the field
formally came onstream when oil
began to flow into the Girassol
floating production storage and
offloading (FPSO) vessel some
15km away. With proven and
probable reserves amounting to
370 million barrels, Rosa will maintain the FPSO’s production plateau
at 250 000 b/d until early into the
next decade.

I

Total has since supplemented this
with the drillship Pride Angola.

The field was discovered by the
Rosa 1 well, which was followed by
Rosa 2 and 3 which were drilled in
1999 and 2000 respectively, to appraise the extent of the discovery.
In December 2005, the production
drilling programme commenced,
and this will continue until 2008.
This will exploit three sand channels, Rosa D, D West and Rosa E
at a depth of around 1000–1500m
below the mud line.

The engineers were able to call
upon experience with the Girassol
tree design; however, a stipulation
of the Rosa tree design was that
many key items had to be
retrievable. This meant a greater
amount of insulation was required to
maintain flow assurance.

The main drilling work has been
carried out using the ultra deepwater drillship Saipem 10 000, but

12
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Total awarded the key EPC
(engineering, procurement and
construction) contract for the subsea
production system (SPS) to FMC.
The development was based on 25
trees (23 trees with an option for two
more). FMC’s scope of work included
13 production wells in 1300–1400m
water depths. With a tree bore size
of 5in by 2in, the dual conventional
trees are rated to 5000 psi.

In order to ensure the efficacy of the
thermal insulation solutions, Total
carried out a number of small scale
thermal tests for both calibration
purposes, as well as full scale cool
down tests of the tree and manifold
systems.

Layout
The field layout is arranged as two loops,
one covering reservoir D/D West and
the other for reservoir E. Each has two
production manifolds in an arrangement
where each has two flowlines that pass
through both manifolds. There is one
umbilical and service line from the FPSO
to each umbilical. There is also a
multiplexed electro hydraulic production
control system and an acoustic
monitoring system. Each well contains a
Roxar multiphase flow meter.
In addition to the production wells, there
are 10 water injection trees, with the water
transported to Rosa D and the Rosa E by
a single flowline.
Altogether, 64km of insulated production
flowlines (pipe in pipe) and of 40km of
water injection lines connect the wells to
the FPSO.
The fluids are raised 1200m from the sea
floor by means of a riser tower system.
While no artificial lift was needed within
the well, Rosa does require artificial gas
lift to enable the wellstream at the sea
floor to reach the surface.

....
Jurassic Park
Recently, Total E&P UK awarded
Subsea 7 a $45 million installation
contract for work in its northern North
Sea Jura field. Jura is a gas
condensate reservoir, which will be
produced by natural depletion. It is
located in water depths of 113m.
Subsea 7 is to design, fabricate and
install a 3km long pipeline bundle
system using the controlled depth tow
methodology (CDTM), to tie-back the
new Jura 1 and Jura 2 wells to the
Forvie subsea manifold, used to export
hydrocarbons back to Alwyn.

The Rosa field being tied into the
Girassol FPSO

Water injection is used to
maintain reservoir pressure. The
injection water is transported by
a single flowline for Rosa D and
another for Rosa E. The reinjection
means that the produced water will not
be discharged to the sea. In addition,
Total is reducing greenhouse gas
emissions by using an innovative
process that inerts and recovers
gaseous effluent from the FPSO tanks.
The wellhead guide bases and
christmas trees are installed using
the drilling rig, while the manifolds
were installed in Feb – May 2006 by
the installation contractor Saipem
using its Saipem FDS DP monohull
crane/pipelay unit.
Oil production rates of 140 000
–160 000 b/d will be produced into
the Girassol FPSO.
Accommodating the Rosa
wellstream meant that over 5600t
of equipment had to be installed on
the FPSO. During the upgrading,
however, the production of the
Girassol oil continued to flow
uninterrupted, except for scheduled
production shutdowns.

Engineering has commenced in
Subsea 7’s offices in Aberdeen, while
fabrication will commence at
the company’s pipeline bundle
fabrication facility at Wester site in Wick,
north east Scotland in October
2007.

The removable manifold modules in the
Jura towhead contain
Cooling/ heating spools to ensure the
product temperature is within acceptable
limits when entering the existing export
system. Further thermal management is
incorporated in the bundle design.
High Integrity Pipeline Protection
System (HIPPS) system (Module 1 only);
Choke valves;
Flowmeters;
Controls equipment;
Chemical injection facilities.
Apart from the HIPPS system, all
equipment for Jura 1 piping module is
duplicated in its Jura 2 counterpart,
allowing maintenance on Jura 2 piping
module without interrupting production
through Jura 1.

CDTM Advantages
Applying bundle technology and using
CDTM, the installation method confers
a number of advantages:

The Jura towhead

As part of the overall Jura
development, Subsea 7 will
design, fabricate and install
Tie-in spools at Forvie and Jura
The Forvie towhead
The Jura towhead with its
retrievable modules. The overall
structure weight, including modules,
is approximately 465t. It is 35.4m
long, 7.7m wide and 8.4m high. The
Jura towhead will contain two removable piping modules (for ease of
maintenance), one for each well.
The 8in insulated flowline itself will
measure around 3km in length and
be composed of 22% Cr. There will
be a sleeve pipe contained within
the pipeline bundle with integrated
controls tubing and cabling.
Directional drilling was used to position
the two wells within 35m of each other,
allowing tie-back to a single manifold
and negating the need for extended
tie-back.

The bundle provides a corrosion free
environment.
All fabrication activities can be
completed onshore.
Umbilical components are installed
individually, negating the need for
armouring of the umbilical.
The requirement to make
allowance for a potential further future
tie-in can easily be realised within the
Jura manifold structure.
Full integration testing of the fully
assembled bundle system takes place
onshore.
The 22% Cr flowline is contained
within the dry environment of the
sleeve pipe, negating the need for
external coating of the flowline
The CDTM is a low stress
installation method and does not
require specialised installation vessels.
Both the pipeline and subsea
manifold structures are installed in a
single offshore campaign, negating the
need for heavy-lift installation vessels
and multiple installation campaigns.
The 22% Cr flowline is kept dry
during installation and commissioning
activities
By using the bundle concept,
trenching and/or rock dumping is not
required.
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Subsea Production

Pressure boosting technology could unlock

Aker Kvaerner’s family of subsea
boosting systems is based on three
technology units.

The MultiBooster is essentially a
combined electrical motor and pumpunit in a common pressure housing. It is
powered through a high-voltage system
and the moving parts have an integral
cooling and lubrication facility.
The high capacity Subsea GasBooster
is a wet-gas compression system based
Aker Kvaerner’s MultiBooster ready to be installed on King

T

he boosting of subsea wells can
increase oil recovery by 15-20%,
which corresponds by around 2-6
million barrels per subsea well. With
over 2700 wells currently in existence,
the potential for this technology is
significant, both at the start of field life
where it can increase reserves, or at
the end, where it can boost the tail end
recovery.
Aker Kvaerner’s MultiBooster concept
started its development in the 1980s
as the Kvaerner Booster Station (KBS),
which was designed to separate the
gas and liquid, and boost the individual
phases. Subsequent research and
development was carried out under the

Norway’s Demo 2000 programme
to the point where the concept was
regarded as viable.

required differential pressure over a
range of gas void fractions from
0 to 98%.

Hydro led a NOK35 million project to
develop a multiphase booster
assembly which would raise pressure
of its Sognefjord reservoir from 26bar
to 65bar. The design saw the
original centrifugal pump being
replaced by the Bornemann positive
displacement twin screw pump.

The competing technology is largely
based on centrifugal pumps with
helico-axial action. These have problems
in handling higher gas fractions and
may be problematic at start-up, when
the gas fraction will be virtually 100%. In
such circumstances,a centrifugal pump
may suffer gas lock and be incapable of
pumping.

One of the prime benefits of the
twin-screw pumping technology
is the ability to pump oil and gas
streams with a wide variation in
gas content. It can create the

The twin-screw pump also provides
various other benefits. The pressure
surges in the liquid and gas flow (slugs),
which may damage the pipeline, riser

Why carry out pressure boosting?
Operators can achieve significant
added value from subsea boosting. On
existing fields, where the flow from the
wells declines as reservoir pressure
falls, pressure boosting both lifts the
production rate and increases ultimate
recovery by up to 25% when compared
with unboosted production.
In addition, it may boost the economics of a
marginal field sufficiently to make develop-

14
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ment viable. It can also be used to minimise topside infrastructure and to access
heavy oil in demanding reservoirs.

structure.In some cases, it makes it possible
to tie fields directly back to shore, thus
avoiding costly processing at sea.

By adding energy to the wellstream
and therefore giving a lower wellhead
pressure, the MultiBooster can enable
longer step-out distances between
subsea assets and host facilities,
making it possible to develop remote
fields without local processing infra-

In multiphase systems, benefits including
high pressure boost at high gas content
and a wide performance envelope. The
raw seawater or produced water injection
is also useful for depleting reservoirs,
giving high tail-end production and is
currently being employed on Tyrihans.

on a high-speed motor driving a
centrifugal compressor. This has a
12.5 MW design capacity.

The wellstream’s liquid and gas are
separated and pressure is boosted in
their individual phases.
Lastly, the LiquidBooster is also based
on centrifugal pump technology and is
used for subsea produced or raw
seawater injection, or crude oil
boosting.

and the reception equipment on the host
platform, are attenuated. There is also
relatively little mixing of oil and gas to form
an emulsion, which, in turn, minimises the
work needed to separate the two phases
on the host platform.
The speed of rotation of the twin-screw
pump – up to 2000rpm, against the
helico-axial pump’s maximum of 4000rpm
– makes it less subject to wear.
The twin-screw module designed to pump
140 000b/d of fluids at water depths of
1500m of water, underwent testing at the
Tranby facility, while subsea conditions were
simulated in Statoil’s K-Lab. The results
confirmed that the pump could accommodate a wide range of flow conditions. In
the end, Hydro decided not to proceed with
Sognefjord and a second phase of work was
carried out to search for possible applications.
In 2002, a second phase of work with a
reduced number of partners began under
Demo, screening suitable field locations
for a pilot site to try the MultiBooster
offshore with Balmoral appearing as the
main contender.
Just as the topsides equipment was
installed and preparations completed, CNR
replaced ENI as the operator. After reviewing its portfolio, it decreed that Lyell would be

MaKing Progress
BP’s King project represents a
number of firsts for subsea
pumping. At 1700m water depth, it
is the deepest installation to date. It
also lies 29 km from the Marlin TLP
host platform, making it the longest
subsea tieback to date. It stands as
the first application of this
technology in the Gulf of Mexico.

plied by Nexans. Three of the cores
run to D5 and D3, and the remaining
three continue to D6.

The design specifies MPC-33550 Bornemann pumps, which
can pump at 75,000b/d and give
a 50bar differential pressure and
inlet pressures at the King wells
range from 48bar to 127bar.

The pump module designs for King
exhibit some differences from the
Lyell pump station, notably for maintenance intervention. The expected
mean time between failures for the
Lyell pump is around three years,
and maintenance would require
the complete pump module to be
retrieved to the surface.

The assembly consists of a
manifold base skid supporting
pump module itself. The 70t
assemblies were located over
3.6m diameter suction piles and
tied back to Marlin. In all, three
wells will be boosted – one on well
D6 and two from D5 and D3. A
six-core power umbilical was sup-

For ease of maintenance, it is
unnecessary to remove the entire
system in the event of failure; – the
pressure regulator and subsea control
module can be removed separately.

Subsea Production

ST!

marginal subsea tie-back developments

Aker Kvaerner’s scope of supply for
the project also included variable
speed drives, high voltage connectors and jumpers, plus topsides and
subsea control systems, and a
lubricating oil system on Marlin.

Booster
Booster
In May 2007 Petrobras awarded Aker Kvaerner the
USD 25 million contract to supply eight subsea
boosting systems.
The scope of work includes power
distribution, vertical connection modules,
tools, accessories and spares. All systems
will be deployed in the Jubarte field
phase II, as part of its artificial lift system.
Work will be completed from Aker
Kvaerner’s subsea facility in Curitiba
within 14 months.

a more suitable candidate and give a
greater return on the investment.

minimum, eliminating the need for a
subsea transformer.

The MultiBooster on Lyell was
located in the 8in diameter
production line in 2005, where it
boosted the output of 150,000b/d
from 10bar to 28bar, after which it
was transported 15km to the
Ninian South host platform. A 1.1MW
variable speed drive supply on Ninian
North provided the power and the
control was also via the umbilical line.

The pump module weighed 50t and
was installed in 145m of water in the
Lyell field in December 2005.

Supplying the power to the pump at
high voltages means that
transmission losses are kept to a

Even before the booster was
installed, BP looked at a similar
system for its King field in the
Mississippi Canyon, Gulf of Mexico
(See box).
Aker Kvaerner is also supplying a
subsea raw water injection system
for the Tyrihans development for
StatoilHydro (see UT2, May 2007).
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Cameron’s CAMFORCE initiative has been launched

S U B S E A P RO C E S S I N G

FORCE field
Cameron used the Offshore
Technology Conference to launch its
CAMFORCE initiative, which will see
the development of a comprehensive
subsea processing system. Drilling and
Production Systems group president,
John Carne, envisaged this would be
an important part of the company’s
future plans.
He cited a series of potential
advantages to be gained by developing
such a system, such as higher
productivity, increased recovery,
improved flow assurance, the possibility of longer tie-backs and reduced
topsides processing requirements.
“We already have considerable
expertise in developing subsea
infrastructure as well as a clear road
map of what would be required to
combine these technology blocks into
a coherent system”, he said.
This technology will come from a
variety of sources. Cameron has long
history of success with subsea
production systems worldwide and
is committed to extensive in-house
research and development efforts, both
individually and in co-operation with
partners. Its Petreco process systems
division, purchased by Cameron
in 2004, gives it trusted separation
capabilities. The company has also
developed a HIPPS (High Integrity
Pressure Protection System).
Another strategy is bringing in technologies from outside the company
through partnerships or further acquisitions to provide technology not already
resident within the company. “The
offshore industry can also learn lot
from innovative developments in other
industries”, noted Carne.
For example, last year, Cameron
formed a joint venture with the ElectroMechanical Division of Curtiss-Wright
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Cameron has
developed a
next generation
subsea
multiphase
pump systems
for 2000m water
depths providing
100 bar pressure
differential

to provide power distribution and power
control systems as well as subsea
motor technology. Curtiss-Wright had
previously entered into a partnership
with Leistritz, giving them access to twin
screw multiphase pumping expertise.
Cameron continues to work with
Curtiss-Wright on the next generation
subsea multiphase pump systems for
2000m water depths providing 100 bar
pressure differential. that were announced last year. A Curtiss-Wright and
Leistritz multiphase motor/pump set will
be installed later this year in 700m of
water. Another system will be deployed
in 2000m waters in the US Gulf of
Mexico using emabling technologydrom
DES operations.
At the start of the year, Cameron
purchased the Aberdeen-based DES,
developer of MARS (Multiple Application Re-injection System). This is often
said to be the equivalent of a USB
A typical field development incorporating
CAMFORCE subsea processing technology

port of subsea completions,
allowing safe, pre-engineered access
for boosting, metering, well stimulation sand filtering, and other applications, MARS is already optimising
production for several major operators
in both new and existing fields and
has been adopted by major operators
including BP and Shell.

Total E&P Nederland is currently
planning to bring its K5F North Sea
field onstream using two subsea
production installations. K5F should
eventually reach a plateau of around
2.6 million m3/d gas.
Produced gas will be exported through
a new 10km long, 8in diameter
subsea pipeline and connected to the
existing K6N satellite platform which
houses the gas treatment facility.
This small field marks a milestone
in subsea technology, making it the
world’s first implementation of an
all-electric subsea subsea production
system including Christmas tres and
controls. This breakthrough is
expected to result in increased production system availability, improved
operational functionality and
enhanced environmental performance.
Traditional subsea trees are controlled
using electro-hydraulic multiplexed
(EHMUX) communication systems
– essentially electrically actuated
hydraulic directional control valves
(DCVs). These allow stored
pressure within subsea accumulators
to be routed to individual hydraulic
lines and onwards to actuated gate
valves and chokes on subsea
production equipment.
While EHMUX systems confer a
number of advantages, problems
such as fluid cleanliness, materials
compatibility and hydrostatic effects
in deeper water can cause reliability problems. All-electric systems,
however, eliminate the potential for
hydraulic leaks and issues associated
with hydraulic-fluid use and disposal.
System commands can be sent in
rapid succession, thus avoiding the
lag time required for
operation of functions.
This near-instantaneous communication
with equipment also
provides feedback on
subsea conditions and
highly accurate data for
use in performance and
reliability monitoring of
equipment.
“Driven by the high
costs of operations in
deep and ultra deepwaters, and demands
for increasingly long
tie-backs, the industry
began to focus its atten-

tion on improving reliability of subsea
control systems in the early 1990s,“
said Robert Lopez, Director of Subea
Electrical Systems.
“Research programmes began to
identify significant benefits in improving hydraulic components and this
heralded the move by companies to
examine the potential for all-electric
subsea controls.
While early developers demonstrated
building block technologies, they did not
address the overall
system reliability concerns.This prompted
Cameron to adopt an
inclusive all-electric
control system. This
was to be done in
a phased approach
– developing core
technologies such as
controls and actuation etc, carrying out
reliability and economic assessments,
and then validating
the technology by
conducting field trials”, added Lopez.
Recognising the
potential advantages of all-electric
systems in developing its own portfolio,
Total joined with Cameron in a
Technology Cooperation Agreement (TCA) which allowed the two
to exchange detailed technical and
reliability information. This led to a
rigorous evaluatin of the technology
and assessments of its full potential for
subsea developments. One specific
interest was the potential for decreasing size and weight of topsides controls
equipment which could ease tying back
fields to congested existing facilities.
The reliability, fast response and
accuracy might also potentially allow
the development of improved subsea
high integrity pressure protection
systems (HIPPS), and possibly synergies with other electrically controlled applications such as operation
and maintenance of subsea processing systems, heat tracing systems,
resident ROVs, etc. Fundamental to
the TCA agreement, was a commitment by Total to identify and facilitate
a pilot project. Total proposed K5F.
A fourth well may be added as a
satellite, thus the electric controls are
configured to operate all four wells.

The K5F subsea configuration
comprises a template with up to
three 10000 psi rated trees featuring electrically actuated gate valves
and an electrically actuated insertretrievable choke. Additionally,
each tree contains dual, all-electric
retrievable subsea control modules
which supply power and signal to
individual actuators.

Subsea Production

World’s first All-Electric Subsea Completion System on K5F

The K5F all-electric

The surface controlled subsurface system
safety valves (SCSSVs) are
hydraulically controlled, however, the
hydraulic circuits contain electrically
actuated, two-way shuttle valves.
Cameron anticipate a qualified allelectric downhole safety valve to be
available by the end of 2007 from at
least one supplier.
The master control station (MCS)
and electric power unit (EPU) are
located on the K6C platform. They
are connected to the trees via an
umbilical containing four coaxial
cables (for power and communications) six hydraulic hoses for
chemical injection and a spare.
Also, single duplex tubes are
included for methanol injection and
SCSSV control.
The four power regulation and communication modules (PRCM) on the
subsea system provide regulated
power and signal to the individual
subsea control modules on the trees,
giving complete redundancy through
independent controls channels from
the surface to the functions on the
Christmas trees.
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Tordis
Sailaway
S

peaking 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 field,” he said.
“Since then, the company has
installed five pumps on
Statoil’s Lufeng field (1996)
which were in continuous
operation for
five years, two
multiphase
pumps on
ExxonMobil’s

Topacio (2000) which were
retrofitted 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, following 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 development will be the first full-field
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.
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FMC’s greatest achievement in the subsea processing
arena, however, is probably the Tordis system (UT2, April
2007, p22). This is the first 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.

Subsea Production

Tordis

“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 field
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 separator 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 flow
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 flushing 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 final 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.

Intec carry out study
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 field 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.
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Flow Assurance

A new hydrate prevention system has proved cost effective in high water levels

FLOW ASSURANCE

Hydrate Control

Explained

by Rama Alapati and Ann Davis,
Champion Technologies
Recently, a new LDHI has been
introduced in the Gulf of Mexico that
resolves many of the performance,
compatibility, and environmental
LDHI chemistries. This can not only
provide a safe cold restart but also
have no impact on the produced
water quality.

Extracting a hydrate plug

F

low assurance is a subject that
was virtually unknown in the
early days of the offshore industry, yet has become one of the most
challenging issues currently facing
deepwater oil and gas operations. Of
paramount importance in potentially
inhibiting flow, are natural gas hydraterelated challenges.
Hydrate-induced problems are uniquely pernicious among oil field problems,
because, in contrast to such problems
as corrosion or wax build up (which
can take months to manifest) ,natural
gas hydrate plugs can form in subsea
flowlines and pipelines almost instantaneously (in less than one hour). Lost
income from a production shutdown
of a high-volume ultradeepwater well
caused by a hydrate plug, can mount
quickly. But a subsea flowline or
pipeline plugged by gas hydrates, also
constitutes a potentially greater hazard
to safety and the environment.
The vast majority of deepwater wells
produce large volumes of multiphase
wellstream consisting of crude oil and/or
natural gas and water under high pressures. The temperature of this stream
is too high for gas hydrates to form as it
leaves the wellhead if the subsea equip-

ment is insulated and under steady state
conditions; however, as it passes through
thousands of feet of water, it cools rapidly. The deeper the water, the cooler the
surrounding seawater and the greater the
pressures encountered.
Similarly, the greater the distance
deepwater production must travel
along the ocean floor through a
subsea pipeline, the more difficult it is
to keep the temperature of produced
fluids above the hydrate formation
threshold. Flow restrictions caused
by such essential components as wet
trees, chokes, valves and meters can
add to the risk by creating localised
pressure differential zones that enable
rapid gas expansion and pockets of
greater cooling.
By using conventional approaches to
hydrate prevention, producers have
achieved reasonable success in deep
waters; however, the outcomes are not
always satisfactory.

Heat management
Heat management measures such
as pipeline insulation, for example,
add upfront capital cost to an already
capital-intensive deepwater project.
Interestingly, as the production profile

Hydrate formation after entering a large
diameter pipeline or after a choke

Hydrate Formation
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This problem led operators to seek
alternative measures. One Gulf of
Mexico operator disclosed plans to
treat hydrates with subsea dehydration. Elsewhere, off Brazil, another
proposed preventing hydrates with
subsea separation. In reality, however, these are largely still emerging
technologies and, while they may hold
strong future potential, it remains to
be seen whether subsea separation
can eliminate the hydrate issue and
be cost effective over the long run.

Chemical management
The main alternative is to use thermodynamic chemicals such as:
Methanol or Glycol
Polymer-based kinetic hydrate
inhibitors
Anti-agglomerates
The chemicals allow hydrate plug
prevention when the operator has
decided to produce through flowlines
without insulation, or in cold restarts
after planned or unplanned shut-ins.
All, however, have performance,
compatibility or environmental limitations that prevent them from being
universally effective in ultradeepwater conditions.

Hydrate formation at a valve

Hydrate Formation

Changes in pressure and temperature within a pipe can lead to hydrate formation
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of a well changes over time, many operators that have chosen to insulate
lines as the primary means of hydrate
prevention, still find it necessary to
selectively inject chemical inhibitors
for high-risk hydrate formation zones.
This undermines heat management
as a hydrate preventative as a longterm solution.

Hydrate Formation

Increasing oil recovery from
Statoil’s Tordis ﬁeld
FMC Technologies challenged the
impossible by delivering the world’s
first full-scale subsea separation of oil,
water and sand for Statoil.
The Next Generation Subsea system
includes de-sanding, water re-injection
and boosting capabilities, which will
extend the life of Tordis by more than
15 years. The separation system, along
with other upgrades to the field, will
enable the company to recover an
additional 35 million barrels of oil.
No fiction. It’s a new reality in
offshore production.
www.fmctechnologies.com

Next Generation Subsea
Ann Christin Gjerdseth, FMC Technologies’
Project Manager for Tordis.
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Methanol and glycol, for example,
are generally effective at preventing
hydrates, when treated at a rate of
0.5-1bbl of methanol for each barrel of
water produced. This creates impractical logistical and chemical handling
requirements for most remote ultradeepwater projects. Equally, methanol
is flammable, and at heavy doses, the
crude oil can be devalued by refineries.
Furthermore, methanol has dissolved
O2 and can introduce corrosion to the
process systems. Furthermore, methanol is poisonous to catalysts used in
refineries and the user should therefore
take care to purge excessive methanol
from the sales stream.
Kinetic hydrate inhibitors (KHls) are
water-soluble polymers preventing or
delaying hydrate nucleation and crystallisation in pipe and pipelines. These
generally prevent hydrate formation for
only a limited time. They are effective
at lower concentrations (0.5-3%) than
thermodynamic chemical hydrate inhibitors and are not considered to be environmentally toxic. They are, however,
only capable of handling only low or
moderate sub-cooling and, as a result,
unsuitable for all hydrate conditions,
especially in ultra-deepwaters.
Furthermore, KHIs retain their effectiveness for hours, not days, before the protection they afford breaks down. So they
would not be applicable for two or three
weeks shut in, and, additionally, they could
be incompatible with corrosion inhibitors.
Alternatively, Anti-agglomerate (AA)
chemicals allow hydrate particles to
form in subsea production tubing, but
prevent them from forming into plugs
by dispersing the crystals into the
production stream. They are, therefore,
generally more cost effective than
KHIs. AAs can handle a high degree of
subcooling, enabling them to provide
whatever temperature protection is
required to prevent hydrate formation
in a range of subsea temperature conditions. They are effective at relatively low
dosage rates, ( 0.5 to 1.5% by weight of
the water phase) and also retain their
effectiveness for long periods.
However, AAs do need a hydrocarbon
stream to disperse the hydrate crystals and are incompatible with some
production system materials, processing
fluids and production chemicals. The
chemicals and treatment rates must be
increased as water production increases
during an asset’s producing life. Additionally, the traditional AA chemistries
can cause poor water quality by increasing oil/water separation costs or the ability to meet water disposal requirements.
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A New Solution
The new solution has recently been
developed by Champion Technologies to minimise the shortcomings of
conventional AA hydrate prevention
systems. The chemistry has been
shown in laboratory simulations to
inhibit the formation of hydrates in
sub-cooling conditions as great as
10oC (50oF). Effective treatment rates
of the AA chemistry are about half
those of comparable conventional AA
treatments (0.5–1.5% versus 1.0–3%
respectively).
Unlike conventional AAs, the new
chemistry is fully compatible with all
materials that are compatible with
methanol; a capability that allows
producers to change to the new
chemistry without having to upgrade
seals and gaskets, to more costly
higher-quality materials.
In addition, the new AA chemistry is
compatible with all chemicals used in
subsea production systems, flowlines
and pipelines to control paraffin, asphaltene, scale and corrosion. Independent toxicity tests have shown to
be 10 times less toxic than the U.S.
Environmental Protection Agency’s,
“No Observed Effect Concentration”
(NOEC) standard.
The solution is already being used
by both major and independent
producers. Included among these
applications, is a three-mile-long, 4in
deepwater tieback AA-treated subsea pipeline in the Gulf. One major
successfully applied the new solution
to a deepwater, dry-tree well that is
producing at 78% water cut.
These advanced performance and
environmental capabilities enable
a far less capital-intensive method
for offshore producers to prevent
hydrate-related flow assurance problems. Additionally, they also create
an unprecedented opportunity for
offshore producers to include hydrate
prevention in life-of-asset planning,
even in the deep and ultradeep
waters around the world.

Hydrates 101
Hydrates are ice-like crystals of water
and natural gas in which methane or
carbon dioxide become trapped in
hydrogen-bonded cages through a
thermodynamic process driven by low
temperatures and high pressures.
Unlike pure ice, however, hydrates
can form at temperatures much
greater than 0oC. They can form in a
gas and water mixture at 4.4oC (40oF)
temperatures and pressures as low
as 166 psi. In fact, hydrates can form
in some gas compositions at temperatures as warm as 26.6oC (80oF) if
the pressure is high enough.
Hydrates resemble slushy snow when
first formed, but this can become
compacted to form hard plugs if left
unchecked. These may potentially
interrupt production or wellsite operations. Furthermore, as they are inherently flammable, hydrate plugs pose a
significant safety threat and can react
explosively under the wrong conditions. Each cubic foot of gas hydrate
contains 0.8 ft3 of water and 182 ft3 of
methane at standard conditions.
Hydrate plugs can instantaneously
dissociate from the tubular wall, causing excessive pressures, rupturing
pipe or flowlines and resulting in catastrophic losses. This may endanger
field personnel, or release produced
fluids and gases into the environment.
Prevention is the preferred method of
dealing with hydrate formation. Strategies generally fall into three groups:
• Avoiding or minimising exposure to
the conditions in which gas hydrates
can form. For example, keeping
produced fluids too warm to allow
hydrates to form, by insulating flowlines and pipelines, cycling hot oil, or
another heat-management method.
• Separating production stream gases
and liquids subsea as close to the
wellhead as possible, so water and
gas are not in contact when the production stream passes through the
hydrate formation zone.
• Injecting thermodynamic, kinetic or
anti-agglomerate chemicals into the
production stream to inhibit hydrate
formation.

A hydrate plug blocking the pipe
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A

t present, subsea structures are generally
installed by offshore lift vessels. Aker Marine
Contractors, however, has called upon its
experience in tow and installation of offshore fixed
and floating platforms to develop a cost-effective and
safe technique for the installation of subsea structures,
known as the Pencil Buoy method.
“With the Pencil Buoy Method,” said Jan Gramnas, Aker
Marine Contractors’ VP Engineering, “we are able to lift
the structure through the splash zone in calmer inshore
waters and perform safe and controlled overboarding.
This not only minimises the risk, but also saves on
costs by not having to use the significantly more
expensive offshore heavy-lift vessels. These vessels
are presently in short supply and may not be available
in the right location at the right time. Advanced anchorhandling vessels (AHVs) are normally more accessible
in the market due to the number of such vessels.”
The principal difference between using the Pencil
Buoy method and a conventional semi-submersible
offshore crane vessel (SSCV), is the transportation
to the offshore location. While an SSCV will carry the
structures onboard or on a separate flat-top barge,
the Pencil Buoy method uses a sub-surface tow. A
dynamically positioned AHV is used as an offshore
vessel in combination with specialised equipment.
The pencil buoy is a cylindrical structure with an
outer diameter of nearly 15ft (4.5 m) and the hull is
constructed from steel plate with internal stiffeners.
It is subdivided into watertight compartments which
ensure that the buoy meets the requirements to
sufficient residual buoyancy in a damaged condition,
in accordance with international marine operations
standards.

A new cost effective way of installing subsea structures

SUBSEA

Pencii l
period does not increase the schedule risk. In addition, the day
rate of the tow vessel is lower.
On arrival at the field, the towing wire is hauled in and the
structure weight is transferred from the pencil buoy back
to the towing wire. The pencil buoy is then pulled onto the
deck of the vessel and disconnected. During transfer of the
structure’s weight from the pencil buoy to the winch/winch
wire, the vessel moves slowly ahead to ensure there is no
contact between the buoy and the vessel stern until the buoy
is fully unloaded and horizontal. When lowering the load
towards the seabed, the wire from the anchor-handling winch
to the structure is routed through a heave compensator.

Technique
The pencil buoy technique has been developed from several
other installation techniques over the years. In 1994, four large
tether foundations were installed for the Heidrun tension leg
platform using a combination of lowering the structures and
fine-tuning their position above the seabed, using pencil buoys

The method comprises three principal steps. The first of
these involves the transfer of the weight of the subsea
structure from the crane barge to
the pencil buoy in calm inshore
waters, bringing the buoy into a
vertical position.
The towing operation is then
conducted using the pencil buoy to
carry the submerged weight of the
structure and rigging to the field.

Step 1 Pre-Rigging

The third and final step is the
transfer of the load from the pencil
buoy to a winch on the vessel for
lowering to and installation onto the
seabed.
Step 2 Subsurface Tow

Step 3 Lowering to Seabed

The length of towline is decided
according to observations of
structure behaviour during tow.
Average towing speed is about
three knots. This is a slower transit
speed than with a conventional
transport operation using an SSCV.
However, the subsurface tow is
classified as unrestricted and as
a result, the longer transportation
The Pencil Buoy. All photos from Aker
Kvaerner
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Subsea UK

has been developed by Aker Kvaerner

I N S TA L L AT I O N

Buoy
before the touch down. Similar methodology was used in
1995 to install the 110 000t Harding gravity based structure
for BP in the UK North Sea sector.
The installation technique for setting large suction anchors
for floating production storage and offloading (FPSO) vessels
from the deck of an AHV has also given practical experience
that was useful for the development. One of the first projects
to be carried out using the subsea wet-tow method was the
recovery and re-installation of the Heidrun E template.
“We were requested to remove the manifold and original
template from the seabed and transport them to shore. The
Pencil Buoy system was designed and selected for the job.
After a new template was made ready at the fabrication yard,
it was installed offshore the reverse way. Both operations
were carried out in combination with an anchor-handling
vessel with an A-frame,” said Gramnas. The method has
also been deployed to transport and install two subsea
protection structures destined for the Hydro Vigdis field as a
subcontract to Stolt Offshore (Now, Acergy).

Towing the Pencil Buoy

In 2004, the Pencil Buoy method was selected for the
Snøhvit and Norne projects for Statoil for subsea
equipment with up to 250t weight-in-water. For these
projects, the new construction vessel BOA DeepC
was selected as the offshore vessel, rather than an
AHV, making a unique combination to install additional
equipment using the vessel’s heave compensated crane.
As part of the Snøhvit engineering and planning, model
tests were conducted to assess the motion behaviour
and adjust the analysis tool. Strain gauge measurements
of structural details have also been performed to monitor
high-stress details on the buoy.
These measurements have been used for further
development of the method and procedures. One
of the most recent projects to be awarded to Aker
Marine Contractors was the installation contract for
the Langeled Subsea Valve Station (SSVS) – a 180t
weight-in-water structure that connected the Langeled
pipeline to the Sleipner riser jacket on its route to
the UK. The unit was installed with the Pencil Buoy
Method in February/March 2006. For this operation,
a Maersk A class AHV was used as a tow and
installation vessel.
“One of the critical factors for success in developing
and safely implementing such a novel technique is
an in-depth understanding of offshore technology,
as well as compliance with and dedication to
follow the appropriate standards for health, safety,
environment and quality assurance” said Gramnas.
“Extensive operation experience is needed for this
kind of development. It doesn’t just happen overnight
or without a genuine knowledge of the elements
involved.”
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VIVOL

Riser Monitoring

MCS and Fugro Geos have developed a VIV monitoring system

R I S E R M O N I TO R I N G

S

ubsea engineering company, MCS, in partnership
with Fugro GEOS, recently
launched a ground-breaking new
technology that will immediately
alert offshore personnel to
problems with riser systems
before they become unsafe or
lead to costly shut-downs.
The new system is a software
and instrumentation package
for monitoring vibration on riser
systems – a major problem for
operators and drilling companies
operating in high current
environments.
VIVOL (Vortex Induced Vibration
On-Line) combines riser-mounted sensors and sophisticated
software, running on a PC on
the drilling vessel, to monitor the
levels of vibration which risers
are experiencing.
It does not require any interface
with other vessel systems and can
be installed very easily, with minimum impact on other operations.
VIVOL provides accurate,
real-time information on what is
happening to the riser, to allow
preventative measures to be taken
in order to reduce risk of failure.

Output from the VIVOL system
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The heart of VIVOL is motion
measurement units located close
to the top of the riser. These units
are clamped to the riser during
deployment. The units continually
transmit motion measurements to
a data acquisition unit. This unit
includes a data analysis and display computer that processes the
data in real time and presents the
operator with immediate feedback
on VIV levels and fatigue damage
rates.
A sophisticated structural analysis
program is used to calculate the
riser response frequencies and
associated mode shapes; these
can vary as the riser tension and
mud weight vary during operation.
Then as the measurement units
report vibration levels at the
sensor locations, the VIVOL
software identifies which of the
riser natural frequencies are
contributing to the VIV, and
computes the amplitudes of the
modes contributing to the VIV
response. The response of the
riser at any point along its length
is then extrapolated using the
same riser numerical model used
in the modal analysis.
From this, strain time series at
various points along the riser can

be calculated. These strain cycles are
counted and used to estimate the fatigue
damage due to VIV accumulated by each
riser joint. The VIVOL output is
presented in terms of fatigue damage
rates along the riser. Rates are compared to a user-defined critical value,
and an alarm is generated if the rate at
any location exceeds this value.

Let’s make things

EASY...

VIVOL can be installed on a drilling riser
for a contractor or operator when
drilling begins at a location with a
potential for high currents and, therefore,
a risk of vortex induced vibration. It can
then be removed when the drilling rig
moves to a location where conditions do
not pose a threat to the riser. This makes
VIVOL an attractive rental proposition
and it is anticipated that operators and
drilling companies will rent the equipment
and software for fixed periods allowing
flexibility and cost efficiency.

Early Riser
For many years, MCS has been
involved in analysing flexible, steel
catenary and top tensioned risers. The
company has combined that
experience with its work in integrity
management and flow assurance,
to provide a broad subsea capability
and a delivery management system
that is independent, safe, efficient
and cost-effective.
“MCS can now manage the delivery
of the riser system and associated
interfaces required, from design and
engineering, through to final inspection and testing of the riser structure
itself,” said Patrick O’Brien, Group
Executive Director, Strategy and
Technology.
“In previous offshore riser projects,”
he said, “managing the delivery of the
product or hardware has been separated from the design. No one group
then has ownership of the process
for delivering a complete system, or
managing the complex interfaces
between the vessel and the riser, and
the vessel and the mooring system.
This can compromise the design and
delivery of a fully functional and safe
system.”

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
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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.
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www.appliedacoustics.com
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Subsea Cutting

SUBSEA

CUTTING
One Stop Shop
Decommissioning specialists Norse
Cutting and Abandonment (NCA) has
secured a major contract with a leading
global subsea company.
“The recent contract award for removal
of subsea wellheads in the Central North
Sea is an acknowledgement of our company’s unique system for internal cutting
of multistring conductor (IMCT) and falls
in line with several contract awards for
major decommissioning projects in the
Gulf of Mexico,” said NCA Managing
Director, Eddie Grant.
As a ‘rig-less’ system it offers significant savings compared with a drilling
rig operation and eliminates the need
for using explosives. This has lead to

a rapid expansion in the Gulf of Mexico
where the decommissioning activity is
much higher than in the North Sea.
NCA has recently relocated to Dyce
with 18 000 ft2 of offices, workshops and
yard which will carry its range of ‘one
stop shop’ equipment to the subsea and
topside decommissioning market.
The company intends to focus on a
‘one stop shop’. Methods include all
major mobile cutting technologies for a
decommissioning project, as well as
on-site machining and hot-tapping’ and
is based on vast experience.
NCA’s three product lines are well
abandonment and slot recovery

Sabre
The Wellcut SABRE abrasive
cutting system is a highly
effective system for cutting steel
well casings using a high
pressure water jet with entrained
garnet grit. The system is suitable
for use in an offshore environment
and is designed to be used subsea,
without divers. It can be operated
from a vessel, rig or platform.
Originally designed for cutting
the well casings as part of the
Maureen field platform removal,
the system has since been further
developed into a versatile system
for cutting multiple casing strings
from an inner 7in casing out to
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services, sub sea and marine
operations and decommissioning and
modification services. Within all
product lines, NCA provide both turnkey operations and individual services. Projects are carried out using
specialist equipment for abrasive
water jet cutting, diamond wire cutting,
guillotine saws and other mechanical
cold cutting methods.

CUTTING
a 30in conductor, in a
single pass.
It can be run internally
within the well casing to
cut below the sea bed, or
in areas of restricted access. This allows redundant wells to be severed
and recovered, leaving no
material protruding from
the sea bed regardless of
casing loading, eccentricity and contents.
Another advantages of
the system is that it has
very low impact
environmentally, using
only naturally occurring
substances. Furthermore,
in closely confined areas,
the abrasive cutting jet
can be focused and
controlled very precisely
allowing selective cutting
of concentric casings.
Irregular shapes can be
severed, such as centralising fins between casings, and windows can be
cut in subsea structures.

Above: Sabre set-up. Top right: The manipulator. Right: The casing cut
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NCA Internal Multistring Cutting Tool (IMCT)

There are some
6500 structures
worldwide that at
some point will be
partially or
completely removed,
depending on
feasibility.
According to a study
commissioned by
Scottish Enterprise,

it is estimated that

Estimated decommissioning dates

Wire Cutting
Cutting Underwater
Technologies use the diamond
wire cutting system. Developed
and patented by Tecnospamec in
1991, it now boasts a 16-year track record
of more than 350 successful projects,
accumulating over 2000 cuts globally
including about 40 platforms, 150 pipelines
removed and about 130 cuts in depths
exceeding 1000m.
The hydraulically activated diamond wire
cutting machine (DWCM) achieves the cutting action by means of a continuous loop of
specially designed diamond wire mounted
on a number of pulleys, one or more being
driven.
All units are lightweight, easy to handle

Cutting
a tubular

and 100% safe for the operator without
limitations for water depth, size and type
materials (metallic or non-metallic such
as rubber, wood, ceramics, plastics
polyethylene etc). Particularly effective
on composite materials for cutting in a
single operation, the system offers a
guaranteed cut completion and full control of the cutting process at all stages.
Recently, Tecnospamec built their 100th
Diamond Wire Cutting Machine, a
standard 18in class machine already
operated by CUT in 2317m water depth to
remove133/8in casing offshore Indonesia.

Subsea Cutting

....
The cutting capability of the standard
units ranges from the overall tubulars
diameter of 3in, to a maximum of 155in,
with up to the 64in class machines
neutrally buoyant and specifically
configured for work-class ROV operation using surface hydraulics or direct
powering via Hot Stabs.
The Cutting Underwater Technologies
group is rapidly expanding operation
worldwide and is planning new facilities in the UK, Singapore and South
America.CUT AS Norway has relocated
to the new Ålgård base, 20km from
Stavanger with new facilities including
600m2 sqm of full height workshops
and 200m2 of offices.

Jet Cut
the value of the
North Sea decommissioning
market to begin
strong growth

in 2009 and
a high level
of activity to
continue until
around 2020.

Circle Technical
Services has been involved
in over 200 decommissioning projects and has carried
out over 1000 internal and
external cuts for the removal
of structures and wellheads
below the seabed.
Part of the Proserv group;
Circle, Tytan Jetting,
Promac and TSB have
merged to become Proserv
Abandonment and Decommissioning. This newly
formed unit encompasses
three separate divisions:
Well abandonment and
decommissioning project
planning, project management, permit assistance;
consulting, acquisition/
divestiture support, risk
and liability assessment,
platform/subsea well plugging and abandonment
services, structure/pipeline
abandonment removal and
site clearance verification.
Subsea and marine
technology water abrasive

cold cutting, hydraulic
saws and diamond wire
cutting systems, seabed
dredging systems, high
pressure cleaning and
coating removal systems,
friction stud welding
systems for anode and
grating attachment.
High and ultra high
pressure pump services
High and ultra high pressure pumps for offshore
and onshore use, high
flow flushing and filtration
units and hot water washers for offshore use.
The majority of Circle’s
decommissioning projects
have been carried out
utilising its JetCut waterabrasive cutting technology. This has been
gradually developed over
the last 14 years.
The remotely operated
Circle JetCut system is potentially the safest cutting
system available and uses
the latest water/abrasive

Cutting through platform legs using the Jet Cut

cold cutting techniques. The abrasive
material is injected directly into the
water stream and causes no harmful
effects to the marine environment.
The most common sizes of piles
involved have been between 20ins
to 72in in diameter. The largest pile
cut was a 120in pile with a 2.5in wall.
The greatest wall thickness of pile cut
was 4in on an 84 in diameter pile
JetCut was used on Emerald, Maureen ‘A’, Hutton TLP, BP P15 R1JN,
Gaz de France K11-B, K12-E and
K12-B platform abandonments. To
date, it has been used on over 200
platforms in the Gulf of Mexico.
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Subsea Systems

Retrofitting Poseidon’s subsea communications system resulted in increased oil recovery

SUBSEA SYSTEMS

Backpacking
W

hen Norsk Hydro wanted to
increase oil recovery from its
Snorre field, there was a need
for upgrading its subsea architecture.
Hydro calculated that the cost of
installing new facilities would likely outweigh any production benefits, yet the
company wanted to bring the field into
line with its present standard of subsea
control.

“It works independently of the original
control system so it can be used on
systems irrespective of the vendor.
As it is a standalone system, it can be
configured and installed with minimal
or no modifications. A key feature of
the control system design is that it can
be installed by means of a work-class
ROV, which importantly means that
there is no major break in production.”

Looking at the challenge, subsea
engineers Poseidon, however,
suggested the possibility of upgrading
the existing christmas trees to
communicate with the topside, by
means of a powerline modem. This
was the basis for the formation of the
Backpack subsea system. Poseidon
is now looking at using the system on
other wells where there is a demand
for additional control of existing subsea
infrastructure.

In recent years, the offshore industry
has seen the gradual take up of smart
well technology as operators recognise
the advantages of this technology in
optimising the production from the
reservoir. Downhole sensors are
installed in the wells to measure
parameters such as temperatures and
pressure, and this information is
relayed back to a central control station. Valves on the wellhead can then
be open or shut accordingly to ensure
that the flow of the entire reservoir is
managed in a controlled fashion and
water breakthrough is prevented.

“The Backpack control system solution
is essentially a method of upgrading,
repairing or adding functionality to
existing subsea systems,” said
Poseidon UK Manager, Ashley Leng.

On new wells, the necessary control
instrumentation is often installed as
part of the unit, however in
older systems, this must be
retrofitted. The Backpack
system allows this retrofit
to take place by allowing information from the
pressure and temperature
instruments to be sent to
the production engineers
and the resultant signals
to be relayed back to the
electrical valve actuators
subsea to close or open the
valves to regulate the flow.
The Backpack system can
also provide a variety of
other services to inform
the operator as to the
condition of the subsea
well. This includes subsea
hydrocarbon leak
detection and reading
signals from temporary
abandoned wells.It also
enables standard wells to
be retrofitted for multiphase metering, while the

installation of sand detection system
and erosion probes can allow the
operator to monitor the well condition.
It could also be used to receive signals
from permanently installed subsea
cameras.
The Backpack system is qualified for
operation in water depths up to 3000m
and can be installed by means of
an ROV. It is fabricated from duplex
steel and is rated for a 25 year design
life. The electronics are housed in a
canister with a diameter of 0.3m and
a length of 0.6m. These have been
tested to IWIS specifications.
The Backpack control system is based
on field-proven industrial technology.
The communication is typically enabled
by powerline modems which give it
a geographic range of up to 30km at
speeds of 19.2kb per second. These
may be employed as standalone
systems or co-exist with the original
facilities. The system can also be
outfitted with high speed DSL modems,
typically with a 1Mb per second speed
and a range of up to 10 km.
Altogether, five systems have been
installed on the Snorre UPA, while five
more are planned. They add increased
functionality of pressure sensors,
downhole gauges, methanol injection
and emergency shut down. There were
no changes to the existing system.
This work was followed by a smart
well system installed on Petrobras’
Roncador field by Well Dynamics. The
two smart well interfaces were installed
in 2000m water depth giving it a 14km
power line communication.
Hydro used the system to provide a
gas detection system for well its K4
well in Snorre B. Retrofitted onto the
existing template, it afforded leak
detection in critical welds. The system
was designed, manufactured and
installed in under two months.
Also, the system has been used for
control of a safety valve that is being
installed by Acergy onto the gas export
line from Norsk Hydro’s Njord field.

Poseidon’s Backpack system used to increase oil recovery on Njord
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Valeport sound velocity sensors
the experts’ choice
unmatched accuracy

direct, single pulse measurement avoids
inherent errors of ctd calculation

ultimate precision

low noise and digital sampling give
predictable, repeatable performance

superior construction

titanium, polycarbonate and composites
for durability and reliability under
all conditions

view our full range of sensors and profilers at www.valeport.co.uk

Valeport Limited,
St Peters Quay,
Totnes, Devon TQ9 5EW
Tel: +44 (0)1803 869292
Fax:+44 (0)1803 869293
E Mail: sales@valeport.co.uk
Web: www.valeport.co.uk
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Sonar

HMS Royal Oak
HMS Royal Oak was sunk at
anchor in Scapa bay, Orkney
October 1939, when the U47
directed four torpedoes into the
29 000t dreadnought. The
battleship took less than 15
minutes to sink and
complement of over 1200, 833
sailors perished. The ship is the
Northern hemisphere’s largest
maritime war grave.

She now lies in 30m of water,
almost upside down. Her
upturned keel reaches just 5m
below the water surface, with a
wreck buoy marking the
shipping hazard.
HMS Royal Oak was built in
the Devonport Naval dockyards
during World War 1. She was
fitted with eight 15in guns – the
largest ever fitted on a British
Naval vessel.
Each weighed 100 tons,
capable of projecting 0.85ton
(876kg) shells onto targets
up to 18 miles (29km) away.
She also had 6in and 4 in side
guns, anti aircraft guns and four
submarine torpedo tubes.
HMS Royal Oak served at Jutland with the 40 000hp engines
achieving speeds exceeding
20 kts.
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Sound and Image
HMS Royal Oak is now an official
war grave. Since its sinking,
however, oil has been leaking from
its fuel tanks.
Whitehall has managed to pump
194 452 gallons from the wreck’s
outer tanks, however, it is estimated
that 153 000–286 000 gallons still
remain trapped in her hull, notably
the inner tanks. It is vital that Scapa
Flow’s environment is preserved,
however, removing the oil trapped
in the inner tanks by the hot tapping
method is potentially hazardous
because of the munitions still
remaining in the upturned hull.
In 2005, a pilot scheme proved that
draining the inner tanks could be

carried out using specialist tapping
equipment, however, a detailed
survey of Royal Oak was essential.
The Ministry of Defence‘s Salvage
and Marine Operations therefore
approached Adus.
Adus was established by former
members of the Archaeological
Diving Unit (ADU) at the University
of St Andrews, and has considerable
experience combining accurate
positioning and motion reference
compensation systems with high
definition multibeam sonar.
High resolution multibeam sonar
technology allows the surveys to be
repeated regularly, to offer
unprecedented levels of monitoring.

Sonar

.....

Sonar image of HMS Royal Oak from RESON’s Sea Bat system. CROWN COPYRIGHT

This enables the engineers to
recognise and quantify alterations
in the site itself and surrounding
seabed morphology.
Adus used a SeaBat system,
following from the formal links that
were established with RESON
Offshore in 2005. The system
includes two Ultra High Resolution
Focused Multibeam Echosounder
(MBES) systems which measure
the relative water depth across
a wide swath perpendicular to a
vessel’s track.
The SeaBat uses high frequency
focused near-field beamforming, to
provide an unprecedented level of
intricate detail.

The transmit array (projector) section of the sonar head, transmits
a pulse of acoustic energy, which
travels through the water medium
and is reflected by the sea floor or
any objects in its path. The
reflected signal is received by
the sonar head’s receive array
(hydrophone), digitised by internal
electronics, and sent to the topside
sonar processor for beamforming
and processing.
The sonar processor generates
the video output which is displayed
on the monitor, and functions as
the control interface between the
operator and the sonar system as
well as formatting a digital output
to be used by a peripheral bathy-

metric and backscatter data
processing system. The maximum selectable range scale
is 300m, however, maximum
swath width typically occurs at
a water depth of 100m.
At depths greater than this,
accurate bottom surveys are still
possible, but with a corresponding decrease in swath width.
The system illuminates a swath
on the sea floor that is 128deg
across track by 1deg along
track. The swath consists of
up to 512 individual 0.5deg by
1deg beams at the centre. The
bottom detection range
resolution is better than 1cm.
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Sonar
Imaging Sonar
One of the most immediately
noteworthy aspects of the new
StarFish high definition seabed
imaging sonar from subsea tool
developers Tritech, is its size. Not
only is it capable of producing near
photo-quality images of the seabed,
it is also the smallest towfish of its
type on the market.
In many ways, this opens up a
new market, as the StarFish
connects to a PC or laptop via
the USB Port and can therefore
be used by those unable to justify
larger systems. Small, lightweight
and tough, StarFish can be easily
deployed and operated by one
person, from the smallest of
vessels
“Since the first seabed imaging
sonars were developed, manufacturers have predominantly focused
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The StarFish
micro towfish

on a cylindrical or torpedo-shaped
towfish body,” said a Tritech spokesman.

tions, navigational hazard mapping,
port and harbour structure inspection, reconnaissance applications.

“In the Starfish, however, we have
created a revolutionary tow body,
challenging these old concepts and
providing several advantages. The
compact design and unique shape
dramatically improve the stability of
the sonar and, with it, the quality of
the seabed images.”

Fisheries: Monitor size and location
of fish schools, fish density management.

Its developers have recognised its
applicability in a number of areas
including:

Angling / Sport Fishing
Side imaging fishfinder.

Dive Clubs: Dive dite discovery and
location survey, shipwreck hunting/
treasure hunting.
Coastguard/Law Enforcement/
Homeland Security: Lake/river/
seabed search and recovery opera-

University/Academic/Research
Institutes: Geological surveys,
maritime archaeology, inspection of
coastal structures.

As with the entire range of Tritech’s
professional, acoustic products,
StarFish uses the latest, digital
CHIRP technology. This ensures
optimum range resolution, producing
spectacular and detailed pictures of
features on the seabed over an area
up to 200m wide.

Acoustic Security Video
Originally recognised as a developer
and manufacturer of systems and
software for marine survey,
CodaOctopus has diversified into
three distinct product groups:
geophysical systems,
motion sensing and
3D real-time sonar.
Heading this latter
product group, the
Coda Echoscope
was originally conceived by the team
at CodaOctopus
OmniTech (Bergen,
Norway) for use in
subsea construction.
Developed over a
period of 13 years,
its unique capabilities
have more recently been demonstrated in numerous applications
in the domain of port and harbour
security.
The latest generation of Echoscope
is significantly smaller and lighter
than the original model and benefits
from greatly improved performance
characteristics over the original design. Its unique 3D sensor technology ensures that it suffers from none
of the operational limits of optical
or 2D sonars, including multibeam
based systems, scanning systems
and 2D high speed sidescan sonars.
In use within a variety of applications
in the USA, Europe and Asia, the
most exciting success stories have
been in the field of port and harbour
security, where Echoscope operators can carry out fast, accurate and
reliable inspections of harbour walls,
pier structures and bridges, as well
as complete 3D real time scans of
vessel hulls.
Most recently, the Echoscope played
a prominent new role in the anti-ter-

rorism efforts of the San Francisco Police Department, sweeping the waters
and jetties of the bay adjacent to the
All-Star baseball park in July 2007.
With a single acoustic pulse,
3D data are generated from
a 3D volume – typically
50deg by 50deg – from 1m
to 100 m range. A compact
beamformer of unprecedented performance sits
inside the sonar head and
delivers digital data at a rate
of about 10 data sets per
second, and an acoustic 3D
video is generated. A single
cable connects the Echoscope to topside or inboard
equipment. Data are compensated for roll and pitch and with
input from an external motion sensor,
all data points are geo-referenced.
The Echoscope is about the size of a
briefcase and can be carried by
almost any kind of surface vessel,
ROV or AUV. Rapid and efficient
scanning of the seabed, harbour walls
and other structures and assets is
invaluable, and combining the data
into 3D mosaics, provides 3D models
of the environment. Because of the
real-time operation, it can also be
used to detect and track moving
targets, such as divers, in 3D.

Sonar

MacArtney delivers
Six Side-Scans
In recent months, MacArtney has
delivered six EdgeTech 4200-FS side
scan sonar systems. Three complete
300/600 kHz systems, plus spares and
one spare tow fish have been delivered
to The Royal Danish Administration of
Navigation and Hydrography. This order
also included three 300m tow cables.
One 4200 side scan system was sold
to Geoconsult in Norway for ROV installation, and another AUV type 4200
system was delivered to Noordhoek,
Holland, in connection with their purchase of two FOCUS 2 ROTV systems.

The last system was delivered to GSI
(Geological Survey of Ireland) with a
Cormac Stainless Steel MK II winch.
MacArtney has enabled the SeaBat
7125 multibeam sonars to be
interfaced to its NEXUS multiplexer.
Tests with the new Gb-Ethernet
interface were successfully completed,
together with Reson in Denmark. The
new NEXUS MK IV and MK V replaces
the NEXUS MK I and NEXUS 907.
In addition to the high bandwidth MBsonar signals, the new MK IV will also
interface 9 serial data channels and
one standard 10/100 Base-T Ethernet.
There are 16 digital I/Os, eight analogue inputs and two outputs.
The NEXUS MK V will, in addition,
interface three video channels and 3
extra serial channels.

Top: Echoscope. Above: Scanning
subsea terminals, Below: A propeller
tracked by acoustic video

If only
the GbEthernet
interface
for a dual
SeaBat
71xx series sonar is required, then the NEXUS MK III is also
available with this option.
Top: Side scan sonar on a Focus 2
ROTV. Above: the Nexus multiplexer
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Survey
Fugro Discovery Launched
Fugro Survey Limited’s newly
commissioned survey vessel, Fugro
Discovery, recently commenced
its inaugural survey programme. It
embarked upon a multiclient cruise,
conducting acoustic and visual pipeline inspection work in the North Sea.
The 70m long Fugro Discovery,
is fitted with the latest survey and
positioning equipment for the efficient
and cost effective acoustic/visual
work in the North Sea.
The total length of pipeline to be
surveyed is upwards of 7500 km.

The Fugro Discovery will be
occupied on the programme into
September 2007.
The vessel is equipped with a dual
Focus-2 ROTV (remotely operated
towed vehicle) system provided by
MacArtney, to deliver high-quality
side scan sonar inspection data and
onboard processing and reporting.
When anomalies are revealed, the
vessel has the option of performing
visual inspections using its onboard
Seaeye Tiger inspection ROV with
its tether management system and

Equipped with both a colour
camera and a low light SIT
camera, the vessel records its video
inspection sequences digitally either
direct to DVD or onto hard disc.
The vessel’s dynamic positioning
system assures stable position
keeping during ROV operations. The
results from both the acoustic and the
visual inspections are made available
from the vessel, in near real-time, to
transmit via broadband VSAT to the
beach.

OSIL Application Notes

SeaBats for Allseas

OSIL (Ocean Scientific International
Ltd) has introduced a new tool to assist its customers in understanding the
versatility of the instruments it offers.
These application notes provide
customers with first hand accounts
from customers already using the
product, explaining what it has
helped them achieve.

RESON has been awarded a
contract from Allseas for eight
SeaBat 7125 Multibeam sonar systems
to be used on remotely operated
vehicles (ROV) down to depths of
4000m.

The first application note focuses
on the CRIA project’s use of OSIL’s
MiniBAT in Ria de Vigo. The project,
funded by the Xunta de Galicia, is
investigating the high productivity and
the sporadic occurrence of harmful
algal blooms (HABs). It has been
using OSIL’s lightweight tow vehicle
to collect spatial and temporal datasets by attaching an AML Micro CTD,
a Web Labs Wetstar and an
OBS 3 to the MiniBAT.
The combination of this
apparatus meant they could
monitor conductivity,
temperature,

pressure, fluorescence and turbidity,
and the MiniBAT allowed them to
do so at a much quicker rate than if
they had used traditional methods.
The team cycled the MiniBAT to a
depth of 30m every few hundred
meters. The MiniBAT was fitted
with an AML Micro CTD to measure
conductivity, temperature and
pressure and a Wet Labs WetStar
to measure fluorescence, plus an
OBS3 to measure turbidity.
By monitoring these parameters
spatially and temporally in the Ria,
the team was able to identify the
conditions that most favoured the HAB.
The versatility of the MiniBAT was
a great advantage to the team as it
can reach 60m where required. In
addition, the MiniBAT can be towed
at speeds of up to 10kts in suitable
circumstances, allowing huge areas
to be profiled in a day.
The team was also able to
control the profiling of the
vehicle automatically
using the MiniBAT’s dedicated software on the boat.
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Allseas will operate these systems as
four dual-head systems, enabling them
to detect small diameter pipes, cables
and other objects with unparalleled accuracy.
The SeaBat 7125 dual-head sonar
system consists of two complete sonar
systems, with one sonar
processor acting as a slave to the
other. The master
processor is the
sole interface for the
operator, with all
entered settings being
instantly relayed to
the slave processor.
The master processor also dictates the
ping sequence between the two sonar
head assemblies in
order to minimise
feedback between the
two systems.

Portable HiPAP

Unmanned Surface Vehicle

Fugro Chance of Houston has
purchased the High Precision
Acoustic Positioning (HiPAP) 350
Portable system to be used in
the demanding SSBL market in
the Gulf of Mexico.

Earlier this year, a series of six
unmanned surface vessels (USV)
was delivered to the French Ministry of Defence by specialist vehicle
designer ECA.

Offshore Survey

.....
The USV is a very flexible remotely-controlled surface platform
capable of carrying or towing a
large range of sensors. It can be
used for shallow water survey
and inspection in the offshore,
oceanography and hydrography
sectors.
The size of the vessel and the
motor depend on the client
needs and the embedded/towed
sensors. The first unit launched,
designed for military application
is a 7m craft with a 250 HP motor, allowing a high speed of up
to 35kts in sea state three and a
10hr autonomy.

The uses of a portable HiPAP
Uses of the HiPap Portable

The HiPAP 350P is a high accuracy SSBL/LBL and MULBL
system with a range capacity
down to 3000m.
The compact transducer
contains a transceiver and a
high-accuracy motion
reference unit.
The Transducer can be tilted
without extra calibration as
the MRU automatically
compensates for the tilt.
It is
designed to be mounted on a shaft over
the side or through a
moon pool.
Left: The SeaBat 7125
Multibeam sonar

The USV’s shallow draught and
the thrusters’ architecture offer
high manoeuvrability and allow
carrying out work, even in poorly
accessible areas. It can be operated or supervised at a distance of
up to 10km from the shore or from
a mothership. The collected data
(location, speed, heading) and the
video images taken by the embedded cameras can be transmitted in
real time.

The USV in port

tions and maps. This vessel can be
either piloted as a standard manned
craft or remotely operated.
It can also autonomously survey
an area by following a pre-defined
pattern. The supervision system
and autonomous mode have been
defined using ECA’s experience
in AUVs.

Typical embedded
or towed sensors
are single-beam
echo-sounder,
multibeam echosounder, sidescan
sonar, magnetometer, sub-bottom
profiler or synthetic
aperture sonar.
USV also features
user friendly
mission management software
open to various

applicaThe USV undergoing trials
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Survey
Current Measurements on Thunder Horse
The quest to provide real-time full water
column current measurements for BP’s
Gulf of Mexico Thunder Horse PDQ
– the largest production drilling quarters
semi-submersible in the world – was
met by Fugro GEOS, who chalked up a
number of ‘firsts’ in their determination
to meet the challenge.
“The contract, which has seen the
system successfully operating for
nearly a year, involved an extensively
detailed system design, calculation,
testing and the building of the first
self-contained 38kHz ADCP (acoustic
doppler current profiler),” explained
Caroline Nicholas, Seasystems
Division Manager of Fugro GEOS.
“The design included the
repackaging of all the electronics into
a subsea housing, and the installation
of a ruggedised cable to the surface
for power and data transmission.
Thermal analysis was undertaken to
ensure that the electronics did not
overheat in the subsea housing.”

nectors. To ensure data
transmission over such long
distances, 5500m of fibre optic cable
was used which runs from the seabed
to the Thunderhorse PDQ platform.
The system provides real-time full
current data updates every 10
minutes to Fugro GEOS’ weather
monitor software which is then
displayed through the Fugro GEOS’
ADAM (ADCP Data Acquisition and
Management) web-based system.
“We undertook beam analysis to orient the ADCPs and to avoid
obstruction of any interference from
other subsea structures, and to
ensure good quality data was
delivered to the client,” Caroline
Nicholas explains. “Extensive testing
has been done and we have found
good correlation between all the
instruments, which all agree with
each other.”

Sonar here
for DeBeers
SRD (Sonar Research and Development) has delivered a multibeam
seabed visualisation, measurement
and control system, worth over £500
000 to De Beers Marine, South Africa.
Part of the group which mines 40% of
the world’s diamonds, De Beers Marine
will use the new system in the recovery of offshore diamonds from South
African waters previously thought to be
uneconomic to mine.
SRD has developed the system for
De Beers, by successfully integrating
transducer arrays from its innovative
SVS3 range of real time, digital sonar
acquisition equipment with its own powerful and flexible SRDv 3D visualisation
software. The system will be used on
De Beer’s new mining vessel Peace in
Africa, which will be equipped with the
largest crawler ever developed for

The 38kHz ADCP, which is capable
of the longest profiling range ever
achieved, is suspended beneath the
surface of the Thunder Horse platform
on a custom built frame, measuring
down to depths of over 1000m in
real-time.
“Another first was the installation of the
first cabled mid-water 75kHz ADCP,”
said Caroline Nicholas. “Installed at
500m above the seabed in 1860m
of water – the ADCP was contained
in the biggest buoyancy buoy ever
produced – a 76in buoy of 4000lb
buoyancy. The third ‘first’ was the
installation of the first cabled seabed
75Khz ADCP in 2000m of water.”
Installation of the 75khz ADCPs was
carried out using a ROV. The ADCPs,
were lowered into position from the
vessel, with assistance from a ROV,
which attached the subsea ADCPs to
a pre-installed custom mud mat. Data
and power connections were then
made using ROV wet-mateable conAn ADCP unit contained in the biggest buoyancy buoy ever produced
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HAIN in Brazil
Kongsberg’s first Hydroacoustic Aided
Inertial Navigation (HAIN) subsea
system in Brazil was recently installed
on board the ship Pertinacia, which is
currently operating for Acergy.

Offshore Survey

.....
The vessel has been converted from
a cable ship to a flexible pipe lay and
subsea construction ship for work
down to 2000m and is currently on
a long-term contract with Petrobras.
The vessel is equipped with two high
precision acoustic positioning (HiPAP
500) systems.
DeBeers’ seabed mining system

harvesting diamond bearing
material from the seabed. It will
generate real time 3D images of
the underwater environment, and
provide information about the
crawler’s cutting depth and the
volume of material being removed.
This will enable De Beers to mine
the seabed efficiently and reduce
the risk of any over or under mining
of the diamond bearing layer.

visualisation technology for
more than ten years to assist in
its offshore mining operations.
Successful recent projects have
included systems for the sampling
vessel Coral Sea and AUV survey
vehicle, which undertook detailed
analysis of the prospective mining
sites. This latest project however
is the most sophisticated system
to date.

Two SRD SVS3 240 ATR Mini
transducers will be mounted on the
crawler boom to provide real time
volumetric and cut depth information to the surface vessel. At the
same time, they will provide the
crawler operator with 3D real time
visualisation of the work area. A pair
of SVS3 240 ATRH (high resolution)
transducers will be mounted to the
vessel itself for bathymetric survey.
They will also be able to track the
crawler accurately on the seabed
through SRD’s FastTrack positioning
system.

Brian Bullock, Managing Director
of SRD said: “We are delighted
to be working with De Beers
on this high profile project. The
specification for an integrated
real time survey, tracking and
visualisation system for their
new crawler mining operations
is demanding, but within the
inherent capabilities of the new
digital SVS3 system. Our integral
software can be tailored to meet
De Beers specific project requirements, providing them with
greater control over their mining
operations.”

The on-board systems will be fully
integrated to provide real time networked displays around the vessel,
and it will be possible to select
information independently on each
display. Onshore teams will also be
able to view the live data in order
to monitor recovery rates, area
coverage and mining progress.
De Beers has been using SRD’s

“Our system’s network display
functionality was also a determining factor. We are already in
discussions about further
opportunities to extend the use
of the SVS3 system into other
areas of mining activity and are
excited at the prospects ahead of
us,” said Brian Bullock.

HAIN subsea increases the accuracy
of the acoustic system (stretching the
SSBL limit) and makes it easier for
ROV pilots to navigate, saving vessel
time.
The HAIN subsea system is installed
on a Perry Triton XL work-class ROV.
It consists of the IMU (inertial
measurement unit) and interface to an
accurate depth sensor. The signals
are transferred through the ROV
communication system to the vessel
where the HAIN computer receives
the data. The HiPAP 500/APOS
system onboard exchanges information with the HAIN computer, and
APOS presents the real-time data on
the APOS screen.
The acceptance trials were conducted
in 800m to 1900m water depth.
The Triton ROV with the HAIN subsea unit
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n recent years, tremendous advances have
been made in the area of seismic technology. Significant increases in processing
power and advancements in more efficient
processing algorithms have permitted a
greater insight into accurately determining
subsurface structural geology.

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

WesternGeco’s innovative
Q Marine system has seen a step
change in its performance with the
announcement of Dynamic Spread
Control and the launch of a latest
generation seismic vessel, the
Western Spirit

The industry is now looking beyond exploration
by applying seismic technology to reservoir
management tasks, from production optimisation to field rejuvenation, in a continuous life
cycle. For these applications, geophysicists,
geologists and reservoir engineers require
exceptional data resolution to understand the
subtle and complex
reservoir details.
Data processing is only
as good as its source
material. Recognising
the importance in keeping seismic acquisition
in step with processing,
a few years ago WesternGeco, a member
of the Schlumberger
family, developed
Q-Technology. Since
then, the technique has
seen some evolutionary
advances in its ability
to provide exceptional
data quality, repeatability and the highest levels
of operational safety.
For optimising reservoir performance, it is
essential to monitor
the changes within the
reservoir, as the hydrocarbons are gradually
depleted due to water The monowing enables precise
filling in the space for example. This can be achieved by repeating the
original survey after the reservoir has been in
production for several years.

Q

With the addition of time as the fourth dimension, the operator can determine the best spot
to drill production wells, engage enhanced
recovery technique selections, and carry out
many other reservoir engineering decisions.
Named 4D seismic it calls upon the ability to
repeat the original 3D survey at a later date.
Getting the streamers and sources as close as
possible to the original 3D survey, is considered
paramount to capturing valuable information on
reservoir changes but without the noise.

M
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In practical terms, a seismic streamer does not
float on the waves but resides below the surface. The streamers are therefore supported
by depth controls, also known as ‘birds’, which

are positioned at predetermined intervals
to ensure the cables are of equal depth.
As the streamers are located below the
sea surface, this can potentially cause interpretational anomalies. Some energies,
known as secondaries, are reflected
from the surface of the earth’s geology.
This may cause a potential problem with
the reflected return wave being picked
up by the hydrophone, bouncing off the
sea surface and being picked up again.
However, these secondaries, also known
as ghosts, can be removed through the
over under acquisition process.

Subsea Engineering
For optimum accuracy, the streamers
should be long enough to examine a maximum number of points and therefore get
as much information as possible. A typical
streamer measures about 6km in length.
However, it can vary depending upon the
objective of the geophysical survey.
Similarly, if a number of streamers could
be towed, it would require fewer runs
to make up the grid. The width of the
streamer spread could be a kilometre or
more and might be towed simultaneously
for the most cost effective lateral extent.
However, in a physical world, there may be
a need to compromise on the efficiency of
the turn, also known as line-change, and
depth of the seabed. Wide spread will
require more time during line-change, as
well as deeper bathymetry due to the
sagging of the lead-in(s), which connects
to the cables. Nevertheless, the monowing
technology is built to address this challenge.

streamer steering

What are the typical dimensions of
a 3D seismic array?
Conventionally, the streamers are
100m apart. The industry normally
calls for an array of six streamers
stretching 8km, or eight streamers
stretching 6km.
What is the effective maximum
length of a cable?
Around 12km seems to be the
realistic length limit due to the curvature of the earth. At that point, the
seismic vessel is not in line of sight
with the tail buoy.

While it might be assumed that when
towing, the streamers would fall in a
parallel pattern, this is not always the
case, and resistance must be applied to
the end of the streamers to keep them
in tension. This is performed by the tail
buoy. The problem, however, occurs
when the vessel turns to begin the next
run of the grid. The vessel must make a
very large turning circle and, despite
precautions, there is still a high risk that
the streamers will still cross each other.
The accuracy of the survey depends
upon knowing the exact position of each
hydrophone at any one moment. WesternGeco therefore developed a digital
acoustic positioning system known as
IRMA, which allows the position of each
hydrophone to be accurately pinpointed.
IRMA measures the ranges between the
hydrophones and the vessel. It precisely
monitors the shape of the towed array and
the position of the hydrophones, relative to
the vessel. Moreover, controllable pitch hydrodynamic wings, known as Q-Fins, enable
vertical and horizontal streamer steering.
To spread the streamers, WesternGeco
use monowing mulitstreamer towing
technology. Monowings tilt vertically,
creating a wide spread. This means that
WesternGeco can cover more area of
the seafloor as the vessel moves through
the water. There is less drag, hence less
fuel is burned. In normal operation, this
precise control allows a constant streamer
separation and denser sampling.

Seismic
Acquisition 101
At its simplest form, a marine seismic
vessel works by towing streamers
containing acoustic sensors
(hydrophones). Located at the front
end of the streamer is an energy
source, typically an air-gun. This gun
releases highly compressed air into
water. As the gas bubbles collapse,
they implode by cavitation, releasing
sound energy.
The acoustic energy radiates downwards through the water column
and into the rocks beneath. Some
waves continue down, while others
are reflected from the surfaces of the
sedimentary layers, back through the
water column and are picked up by
the hydrophones. Typically, energy
from a single source will be reflected
back by a number of layers and thus
giving a number of responses proportional to the depth of these layers.
This essentially gives a snapshot of
the layers below the vessel. The continuous firing of the guns, and receiving responses as the vessel moves,
allows these single snapshots to be
recorded as a continual line. This is
the basis of a 2D survey.
These surveys are normally carried
out in unknown areas – to
discover large scale structures such
as domes, faults etc, which might
form ‘traps’ potentially containing hydrocarbon reservoirs. The resolution
depends on the number of seismic
‘shots’ taken.
For a more accurate appraisal of the
subsurface structures, an operator
needs to run a 3D seismic survey.
This uses more than one streamer
and the seismic ship sails in a grid. At
the end of a grid line, the ship turns
round and starts back again in a path
parallel to the original line, like a race
track. These effectively collect a large
number of 2D slices, which are then
assembled in a seismic processor to
form a three-dimensional image.
This survey will bring more clarity in
the right dimension to enable
operators to build a more accurate
earth model for exploration and
production. The accuracy and clarity
are reflected by the ability to capture
the true signal, preserve high
resolutions, and eliminate noises.
The higher the accuracy means the
lower the operator’s exploration and
production risks.
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“The dominant perturbations that
seriously affect marine seismic data
quality are swell and wave action at
the surface, variation in the source
characteristics and positioning
errors associated with receiver
groups,” said Marine Marketing
Manager Michael Tang. “Only by
reducing noise to its lowest possible
level would seismic data be usable
for reliable stratigraphic and
time-lapse interpretation.
“By recording signals at every
receiver position digitally, the properly sampled incoming wave-field,
containing both signal and noise,
can be processed using sophisticated
algorithms. This signal-processing
step is called digital group forming
(DGF). Unlike conventional noise
suppression, this does not
affect the signal bandwidth or fidelity.
“The ability to reduce these
perturbations has allowed
Q-marine acquisition to extend the
weather window as well as producing high quality time-lapse seismic
information for detecting additional
reserves, reducing production costs
or reducing risk,” Mr Tang added.

Dynamic Spread Control
The latest Q-Marine development is Dynamic Spread Control. The new
Q-Marine vessel, Western Spirit, is the first to be equipped with this
system. It was used for the first time this year in the North Sea.
If it is possible to return to the site of a
3D survey and run another years later,
it will be possible to see the changes
over time and plot how the reservoir is
draining. This addition of the ‘time’ is
the basis of the 4D survey.
The first ‘Q-on-Q’ time lapse monitoring survey was conducted on
Norne oilfield in Summer 2003. This
matched within one degree of the
original 2001 survey and led to an
immediate change in the drilling
programme, as well as considerable
savings through the avoidance of
water breakthrough.

This highly interactive front-end 4D
navigation planning model is called
REPEAT. This is used to create the
navigation plan, which is then a seamless input to Q-pilot, an automated
4D position controller. The controller
dynamically steers the vessel, the
sources and the streamers according
to the 4D navigation plan.
Following the acquisition, information
is fed back into the REPEAT module
for evaluation and verification.

“This system was tested in the
spring of 2007 during a four-vessel,
wide-azimuth survey in the Gulf of
WesternGeco recognised that if it could Mexico,” said Hasbi Lubis, WesternGeco Marketing Communications
place the survey system ‘precisely’
Manager. “The results showed that
over the original survey, it could result
with just automated vessel steering,
in a far higher quality of source data
it was possible to achieve less than
from which to process. Dynamic
8m of crossline difference between
Spread Control also enhances other
Q-marine enabled applications such as the planned and actual source posiover/under and rich- and wide-azimuth. tions 95% of the time.”

Q Fin and other acquisition techniques explained
The Q-Fin is a streamer steering device that allows repeatable
positioning of the streamer, both
vertically and laterally. This is
fundamental to the Dynamic
Spread Control system. They
use automatic controlled wings,
integral to the streamer, for noise
reduction, enabling precise depth
control and horizontal steering.
The horizontal streamer steering has feather correction, safe
streamer separation control and
active steering for optimal coverage. However, it is when the vessel turns for the next run, that the
system really comes into its own.
The ship can carry out considerable tighter turns, saving time and
reducing the need for infill lines

(re-sampling areas due to ineffectively
surveying). Q-Marine surveys have
typically resulted in a 35% improvement in bandwidth and a 300%
improvement in repeatability.
The configuration can be towed
deeper than in the past, an
effective alignment of the streamers.
This dramatically increases signal to
ambient noise ratio, and produces simpler signal wavelet in conjunction with
the bandwidth extension. The result
is higher resolution data, increased
bandwidth and reduced noise.
Steering the streamer allows the use
of other acquisition techniques. One
such is over/under (OU). This consists
of towing paired horizontal streamers, one vertically above the other,
separated by, say, 7m. The shallower
cable detects higher frequency signals
whereas the lower cable would be
tuned to lower frequency signals.
Another technique enabled by
Q Marine is rich- and wide-azimuth
surveys, allowing subsurface imaging,

The Q-fin (with wings)
and the IRMA

42

UT2 AUGUST 2007

or illumination, to be taken from
different angles, providing a more
complete and accurate picture.
A single azimuth has streamers
behind the survey vessel recording the structures immediately
below. In a Multiazimuth (MAZ),
an area of interest is crossed in
different directions. In Wide
Azimuth (WAZ) surveys, one
vessel will tow the streamers;
however, the source will be emitted from vessels located laterally.
This creates a low reflection angle
and is used to look under acoustically impervious layers such as
sub-salt or sub-basalt reservoirs.
Lastly, with Rich Azimuth (RAZ) can
be loosely defined as the concatenation of multiazimuth and wide
azimuth techniques. It gives
thousands of 10km by 10km shots
that can be processed to provide
the most detailed understanding of
subsurface geology and
acquisition during the turns is such
RAZ enabler.

Stop exploring.
Start finding.

EMGS

The last 20 years have seen huge advances in exploration technology.
But success rates continue to decline.
A hit-and-miss affair
Traditional exploration workflows rely on indirect evidence to find locations where
hydrocarbons can exist. Formation resistivity is the industry’s preferred direct
hydrocarbon indicator. Seabed logging improves the exploration workflow by
measuring subsurface resistivity from the ocean floor.

World Oil, 2003

The new standard
EMGS’ award-winning seabed-logging technology can show you where hydrocarbons
do exist. Seabed logging is reinventing how the industry finds hydrocarbons, and is
enabling new exploration strategies such as scanning frontier and mature regions
for new leads.

Hart’s E&P, 2006

These strategies are delivering prospects earlier than traditional methods.
And operators continue to use seabed logging to rank prospects before they
commit further resources.
SEG, 2007*

It’s hardly surprising then, that most of the world’s leading energy companies are using
seabed logging to evaluate existing prospects – and to find new ones.

www.emgs.com
© 2007 Electromagnetic Geoservices ASA
*Virgil Kauffman Gold Medal awarded to EMGS founders and seabed-logging inventors, Terje Eidesmo and Svein Ellingsrud.
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Seabed Logging
I

n early July, EMGS
(Electromagnetic Geoservices) of
Trondheim, Norway, was awarded
a $10 million contract to determine
the hydrocarbon content of potential
reservoirs offshore eastern Canada
using its novel seabed-logging
technology.

This is the latest in a number of
projects that is gradually seeing
seabed logging become an
accepted technology in offshore
exploration and development. Since
its inaugural use in 2002, EMGS alone
has completed more than 250
surveys for operators around the
world including BP, Chevron, Eni,
ONGC, Petrobras, Reliance, Shell,
Statoil and Woodside. The technique
is said to have correctly predicted
detecting reservoir fluids in more
than 90% of the 43 cases where
EMGS has been able to gain data
from oil companies.
Unlike seismic surveys, which use
acoustic energy to locate promising
geological structures, seabed logging
can directly reveal the presence of
commercial hydrocarbon reserves.

S

eabed logging is essentially
a resistivity-sensing system,
exploiting the property of
hydrocarbons as electric insulators.
Hydrocarbon-filled reservoirs are
normally more resistive than the
surrounding water-filled sediment.
The technique, therefore, has the
potential to locate hydrocarbons
that cannot be detected using
seismic methods. This means that
the two systems can be used in
conjunction with each other. The
seismic logging, can detect structures while seabed logging can
improve confidence in ranking the
prospects.
The technique can be applied at all
stages in the life of a field – to

44

UT2 AUGUST 2007

improve exploration efficiency in
frontier areas, to appraise and
delineate proven reservoirs, or to
re-evaluate mature basins with its
potential for monitoring reservoirs
in producing fields.
“Hydrocarbon reservoirs are
electrically resistive,” said a
spokesman. “This can create
conditions under which EM energy
can be guided over distances of
several kilometres.”
If a powerful EM source is therefore towed close to the seabed,
emitting low-frequency energy into
the subsurface, then lines or grids
of seabed receivers can be used to
detect the energy that has reflected
back through the subsurface.”

Some of the energy is guided with
low attenuation by resistive bodies
and it is this energy, that is used to
detect hydrocarbon reservoirs.
Processing and modelling is then
used for form maps, cross sections
and 3D volumes that show the
location and the depth of these
resistive bodies.

Source
In order to illuminate deep targets.
it is necessary for the EM source to
be particularly powerful. EMGS uses
a peak output strength of 1250A
– enough to transmit energy deep
into the subsurface.
The source signal is optimised for
each survey by specifying the fre-

Data loggers enable high-resolution data
to be recorded at all source-receiver
offsets without signal saturation. Rigid
4m arms hold each electrical sensor at
a fixed distance from the receiver body.
This gives a constant and large (8m)
separation between sensor pairs, which
ensures a high signal-to-noise ratio. The
arms are flexible in the vertical direction,
but stiff in the horizontal direction to
minimise drag when the receivers are
moving through the water column.
In order for the receivers to be accurately
positioned on the seabed, they must
be designed to descend rapidly when
dropped from the survey vessel, and,
if large surveys are to be performed, to
remain autonomously operational for
several weeks. Concrete anchors are
therefore used to enable the receiving
cables to rapidly sink into the seabed at a
rate of about 1 m/s. This helps to achieve
accurate receiver placement and reduces
survey times.
quency components (0.05 to 10.00
Hz) and corresponding amplitudes.
Another demand is for the location
of the source to be be accurately
known at all times.
This is enabled by using advanced
positioning systems. The transmitted signals are synchronised with
the received signals, using GPS
time-reference signals, and backed
up by accurate onboard clocks.

The anchors also provide a stable noiselimiting platform. The anchors remain
on the seabed after the receivers are
retrieved. EMGS uses patented soluble
cement that reduces the concrete to
disaggregated sand within six to nine
months to ensure no seabed hazards
remain after this time.

The receivers have proprietary electronics that combine low noise levels with
low power consumption for high sensitivity and a long seabed life. The battery
One area of importance is the
endurance and large memory capacity
environmental aspect of signals into enable large seabed-logging surveys to
water. EMGS commissioned Indebe deployed and conducted.
pendent studies, which demonstrated that the electromagnetic source Basic processing is performed offshore
is not harmful to marine life, even
after data have been quality controlled.
though it is sufficiently powerful to
Advanced processing, is performed in the
penetrate over 3000m of rock.
Trondheim processing centre, Norway.

WWW.UT-2.com

The high-sensitivity, low-noise seabed
logging receivers employed for picking
up the return signals must be capable of
measuring field strengths that vary
greatly in magnitude, from weak
naturally occurring magnetotelluric
signals (passive signals from the earth’s
magnetic field), to strong direct signals
from the source. EMGS’ receivers have
four electric and two magnetic channels
that record vertical and horizontal field
components.

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.
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Arctic Research
The Gavia pocket autonomous
underwater vehicle (AUV) from
Hafmynd, has successfully
completed a project to collect
bathymetry and side scan data
from the underside of the Arctic
ice sheet. The AUV was deployed
from the Applied Physics Laboratory Ice Station 2007 (APLIS07)
in the Beaufort Sea, around 300
miles North of Alaska.

The 2.6m long by 20cm diameter
AUV was launched through a 3m
by 1m hole melted through the
ice. It was then sent on a series
of short survey missions from the
ice hole.
As it needed to survey upwards
rather than more commonly
downwards, it was ballasted to fly
upside-down so that the camera,
GeoSwath wide swath bathymetric sonar from GeoAcoustics and
Doppler Velocity Log (DVL) were
looking upwards.
Initial indications suggest that the
bathymetry and side-scan data
collection was fully successful,
with only small changes required
in the GeoSwath post-processing
routines, in order to cope with the
Gavia AUV’s inverted flying.
The Kearfott Inertial Navigation
System (INS), which provided
positioning fixes for the survey
operations, also coped
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Damocles
In recent decades, the Arctic has
become progressively warmer and
the sea-ice cover has seen a
significant decrease. Some
climactic models predict that
perennial sea-ice will disappear
within a few decades.
In an attempt to resolve some of the
uncertainties in understanding the
impact of Arctic climate change,
the European Union launched the
Damocles project.

research institutions including eight
small/medium enterprises distributed
among 12 European countries,
including Russia, and coordinated
with the USA, Canada and Japan.
One area of recent research has
been to measure ice thickness. This
was carried out from a submarine
using multibeam sonar. Small areas
of interest such as pressure ridges
were subsequently examined in
greater detail using the Gavia.

The Damocles (Developing Arctic
Modelling and Observing
Capabilities for Longterm
Environmental Studies) will provide
a broad perspective for decisionmakers and stakeholders to consider
future policies for adaptation. It
is specifically concerned with the
potential for a significantly reduced
sea ice cover, and the impacts this
might have on the environment,
and on human activities, both
regionally and globally.
Damocles represents the
integrated efforts of 45 European

Accessing the Gavia AUV through
the ice

Arctic Survey

remarkably
well with this fairly
unusual deployment.
The mission to APLIS is part of
an ongoing research programme
led by Professor Peter Wadhams,
Head of the Polar Ocean Physics
Group at the Department of
Applied Mathematics and Theoretical Physics (DAMTP), Centre
for Mathematical Sciences at the
University of Cambridge (UK).

complex
cracking
and
ridging, and also at
understanding the
structure of ridges and why they
are melting so fast.

This research is aimed at
investigating the ability of airborne ice thickness measurements to truly reflect the volume
of the ice contained in areas with

This could have a significant impact
on the accuracy of parameters
used in climate change modeling.
The ability of the GeoSwath sonar
to generate a 3-D digital terrain
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Components of the Gavia AUV

map of the ice underside, allows
significant new advances to be
made in understanding the nature
of the ice. The survey results are
currently being analysed at the
Polar Ocean Physics Group.



THE GAVIA AUV
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Arctic Survey

The Seaglider is currently taking measurements in the Davis Strait

A R C T I C S U RV E Y

Arctic Glider
he Seaglider is a buoyancy
driven autonomous underwater
vehicle (AUV) developed by
scientists and engineers at the
University of Washington’s School of
Oceanography and Applied Physics
Laboratory (APL). It is now in wide
use on oceanographic scientific
deployments, typically collecting data
on conductivity-temperature-depth
(CTD) from the ocean for months at
a time and transmitting it to shore in
near real-time via satellite telemetry.
The information the Seagliders collect,
primarily currents and water properties,
forms part of the world’s environmental
management knowledge.

prior to exerting their influence on the deepwater
formation sites in
the Labrador Sea.
Measurements will
be used to study
how fluctuations in the
Arctic freshwater system
modulate
deep water formation to the south,
thus influencing the associated meridional overturning circulation (MOC).

The most recent use of Seaglider
technology is the ongoing project in
the Davis Strait to quantify the
variability of fluxes connecting the
Arctic and Atlantic Oceans, and to
understand the role played by the
Arctic and sub-Arctic in steering
decadal scale climate variability.

• A sparse array of subsurface
moorings, with an upward looking
sonar, an Acoustic Doppler Current
Profiler (ADCP) and a single conductivity-temperature (CT) sensor
to provide data on upper ocean
currents, ice velocity and ice thickness. These measurements will be
used to estimate the ice component of freshwater flux, and an
absolute velocity reference data.

T

The APL is developing an integrated
observing system that will provide
year-round measurements of
volume, liquid freshwater and ice
fluxes across Davis Strait.
By the time they reach Davis Strait,
Arctic waters already embody most
of the transformations they undergo

The system employs
complementary techniques including:

• Trawl and iceberg resistant
bottom landers, instrumented with
ADCPs and CT sensors, have
been deployed across the Baffin
and Greenland shelves to quantify
variability associated with strong,
narrow coastal flows.
• The acoustically navigated
Seagliders will provide year-round,
repeated, high-resolution hydrographic sections across the Strait.
The resulting sections will be combined with the moored array data, to
produce sections of absolute
geostrophic velocity, and to estimate volume and freshwater fluxes.
The acoustically navigated autonomous gliders, capable of extended
missions in ice covered environments, will provide a significant
new observational tool, opening
important regions of high latitude
oceans to intensive measurement
programmes.
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Enabling Electronics
One of the design challenges
concerns positioning the Seaglider
accurately. When it collects a specific
piece of data, the scientists need to
know its precise path and how deep it
is gliding, to avoid it hitting the seabed
or any ice floes on the surface.
Great Yarmouth-based Applied
Acoustic Engineering played an
integral role in the early design of
the Seaglider. The APL required a
positioning transponder and altimeter
that would fit into a small space. This
needed to use very little power to minimise drain from a limited energy source.
Armed with only outline information on
what was expected, AAE’s electronic
engineers responded by designing a
card with a considerable amount of
flexibility into the circuitry, to satisfy
potential customer requirements.
Steve Silvers, AAE’s Chief Designer
on the project explained, “we developed a product with as many software
and hardware permutations as possible, which would give the end user
maximum control by allowing them to
modify the systems as it required.
Following several months of trial and
error in the laboratory and at sea,
AEE boards are now integrated into
the Seaglider design.

Above and Left: The Seaglider. Pics by the University
of Washington Applied Physics Laboratory
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ROV Technology

ROVs
Bat Mobile
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 Roving
Bat

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.

Two Comanches for Bluestream
Sub-Atlantic has received a
£1 million order for two Comanche
electric ROV systems from
Bluestream. Each system will be
fitted with five- and seven-function
Schilling manipulators, a 15KW
hydraulic power unit for intervention
tooling and a fibre-optic survey pod.
Survey sensors and up to six cameras give the controller good awareness 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 capable vehicle on the market for
the tasks we wish to carry out,
which are survey, inspection and
construction work.”
Sub-Atlantic has already supplied six systems this year,
with another 14 due for
delivery to customers
worldwide by the end
of 2007.

The Sub-Atlantic
Commanche
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Innovative Survey System
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 fitted
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 fit 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, monitored by the operator using the two out-rigged
boom cameras fitted to the skid, together with

Telecomms JV
Global Marine Systems and Huawei
Technologies are establishing a joint
venture to address the submarine
telecommunications market. Huawei
Technologies is involved in telecommunications 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

New Supporter

ROV Technology

....
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.
Saab Seaeye’s Panther Plus electric work ROV

Workclass ROV Garages for Subsea 7
the vehicle’s on-board cameras. A fivefunction 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 portable 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 fleet of 32 vessels.

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
transpacific cable projects and a number
of medium-sized (2000-10 000km) systems.
These projections reflect 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 fleeting
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.

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 first Extended version is currently undergoing final testing at a
flooded dock test facility close to
SMDH’s premises and will be delivered to Subsea 7’s construction division in the near future. The first garage
system was designed and manuThe design offers extensive free space
within the structure to cater for large tool factured in 16
spreads and water gycol tanks etc. This weeks.
is beneficial 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 varying 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
SMD’s ROV
in its garage
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Underwater Vehicles

UVs
From Russia with ROV
Tetis Pro SMD has purchased a
Quantum workclass ROV system
from Hydrovision (SMDH). It will
be delivered in the fourth quarter
of 2007.

Quantum ROV for Tetis Pro

Moscow-based Tetis Pro is the
largest Russian company
specialising in the supply of
subsea and diving equipment
for the commercial and military
markets. It provides full technical support, with fully equipped
workshops for refurbishment and
service.

Remus for NZ.....
Autonomous Underwater Vehicle (AUV)
manufacturer Hydroid has entered the
second phase of a contract, signed in
2006, with the Royal New Zealand Navy
(RNZN). This will see the use of an
additional REMUS 100 AUV system and
follows six months of extensive trials with
the first two systems.

Sergej Biriukov, Managing
Director of Tetis Pro, said: “The
Quantum workclass ROV system
is ideally suited for our
application and will provide an
important addition to our capability.”

The order is part of a larger mine
countermeasure (MCM) capability being
delivered to the RNZN by New Zealand
Ocean Technology. All the systems are
configured with a sensor suite specifically
designed to meet naval countermeasure
requirements.

The equipment to be supplied
also includes a SMDH-designed
A-Frame deployment system,
with special features to match the
application.

“The REMUS 100, with its dual frequency
side scan, is uniquely suited for New
Zealand’s environment where underwater
cameras often have limited utility,” said
RNZN Commander, Gordon Stamp.
Above and left - the military and civil

Seaeye Falcon lifts a ton
The milestone 100th Seaeye
Falcon ROV has been delivered to
Fugro-Rovtech in Aberdeen as a
part of its 2007 ROV fleet
expansion and update.
Falcon 100 is one of four Falcon
systems being delivered to Fugro,
and is part of a total order for 15
ROV systems this year. The total
package being delivered includes:
4 Seaeye Falcons
4 Seaeye Panther Plus Work
ROVs
4 Seaeye Cougar XTs Compact
Work ROVs
2 Seaeye Tigers Observation
ROVs
1 Seaeye Lynx Inspection ROV

Originally introduced for coastal and
inshore work, its success has largely
come from the imaginative way
operators, such as Fugro-Rovtech,
have exploited the potential of the
concept. It can hold station in the
strong cross-currents such as those
experienced in the Southern North
Sea, and can offer a quick change of
role using bolt-on modules.

ROVs for Phoenix
Schilling Robotics will supply Phoenix
International with three additional UHD
ROV systems in 2007 and 2008. All
three systems will feature 200hp power
capability and will be rated for 4000m
seawater operation.

The range of possible uses for this
compact system is now quite vast.
Fugro-Rovtech, for instance, will use
its Falcons for jack-up drill support
operations, in particular, monitoring
open-hole drilling and end of well
surveys using its sonar and video to
ensure a clear seabed at the conclusion of the drilling operation.
The Falcons will also operate from
semi-submersible drilling rigs,
providing close-work support to the
larger work-class ROV.
The 100th Falcon ROV produced
by Seaeye
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Phoenix’s new UHD ROV

..and USN
“Hydroid’s AUVs provide us
with acoustic images upon
which we can quickly identify
abnormalities that require
further investigation.”
In the past, REMUS AUVs
have been fitted with a
number of different types of
sensors and cameras and
used to aid in hydrographic
surveys, harbour security
operations, debris field mapping and scientific sampling
and mapping.
They are currently being
used by many forces around
the world, including the US,
Royal, Royal Australian and
German Navy.

Hydroid has also sold a total of four
Swordfish systems to the US Navy
branch, NAVSEA, comprising 12
REMUS units built to Naval specifications with upgraded dual frequency
side-scans. The two groups initially
signed a six-year contract in 2004
with a total ceiling of $32 million and
in 2005, NAVSEA ordered the first
two Swordfish systems.
The Swordfish units are designed for
search-classify-map (SCM) duties
in conducting very shallow water
mine countermeasure (VSW MCM)
operations. The custom configuration
is capable of performing lowvisibility VSW exploration and
reconnaissance in support of amphibious landing, MCM operations
and hydrographic mapping.

Saab Seaeye
Saab has acquired Seaeye,
strengthening its position in the
underwater area and in the
offshore market. The purchase
price was £13 million.

Underwater Vehicles

Acquisitions

Triton Sub-Atlantic
Triton has further expanded its
subsea capabilities by
purchasing Sub-Atlantic. This
follows the group’s acquisition of
Perry Slingsby Systems (PSS).

ISS Andrews
Integrated Subsea Services (ISS)
has acquired Andrews Survey
in a deal valued in excess of £9
million. Andrews Survey has a
turnover of £5.5 million, while ISS
turnover is forecast to exceed £50
million.

Acteon
versions of the REMUS AUV

Hydroid in Southampton
The systems will include
Schilling’s extended excursion
XE TMS and are slated for use
by Phoenix’s Houston-based
Subsea Projects Group for
deepwater operations.
According to Frank
Sayle, General
Manager of the
subsea projects
group: “Purchasing the additional
UHD systems
demonstrates our
strategy of providing increasingly comprehensive services
to our oil and gas customers
in the Gulf of Mexico.”
The three ROV systems
will join two UHD systems
delivered to Phoenix
International in 2006.

Hydroid has opened an office in Southampton to support its sales and client
service capabilities in Europe. The
company will use it to provide rapid
support to its existing European clientele,
while also offering a base of operations to
attract new international customers.
The office, staffed by a team who bring
over twenty years of experience in the
marine and oceanographic fields,
significantly broadens the company’s
worldwide presence and provides AUVs
and support services to these markets.
“Given its pace of sales for year-to-date
2007, Hydroid is on track to have a
record-setting year, both in bookings and
in the formation of new customer
relationships,” said said Christopher von
Alt, president and founder of Hydroid.
“The new office will be managed by
Graham Lester, Director of Business
Development.”

Acteon has completed the acquisition of three companies from the
Aberdeen-based Craig Group.
They are Seatronics, International
Mooring Systems (IMS) and Chain
Corporation International (ChainCo). These three acquisitions
follow close behind that of InterAct
PMTI, based in the USA.

Oceaneering CET
Oceaneering International has
acquired Non-Destructive Testing
and Inspection Service Company
CET Medway.

Fluenta/Roxar ﬂare
Roxar has divested itself of its
flare metering and measurement
business to Norwegian technology
company, Fluenta.

Transocean GSF
Drilling giants GlobalSantaFe and
Transocean have merged, creating a $53 billion enterprise to be
known as Transocean Inc. It
targets $100–150 million costreduction opportunities/year by 2010.
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UV News

UVs
Triton XLS
Oceanteam Power and Umbilical
has signed a contract with Perry
Slingsby Systems, to purchase two
Triton XLS 150 HP Heavy Work
class ROV systems.

SeeTrack
The ROVs are a proven design
with a track record of performance using state of the art
technology to provide a highly
competent subsea tool.
It is planned that the spreads
will be used in support of
Oceanteam’s installation
projects onboard the North
Ocean Vessels, but they will
also be available to the general
market when not engaged on
those projects.
The first vehicle was
delivered in August 2007. The
total investment is estimated at
GBP 5 million.
A Triton XLS 150 HP vehicle similar
to the ROV to be employed by
Oceanteam.

Rockdump ROV
Seatools has delivered the
smallest purpose-designed
stone-dump ROV of its kind to
Van Oord Offshore. This is the fifth
stone-dump ROV in use by Van Oord
worldwide.

The ROV5 is designed to operate to a
depth of 250msw. At maximum depth,
it can continue the stone-dumping
cycle to cover the fall pipes, level the
seabed and place protective structures, with extreme precision.
The maintenance-friendly ROV is
only 2m high, 1.66m wide and
2.55m long. It consists of a
766 mm diameter, 2.3m
length of removable
tube. The positioning of
the device is done by
means of four thrusters,
equipped with hydraulic
motors, driven by a 75kW
power pack with hydraulic pumps. The ROV5 is
also fitted with an E-pod,
protecting the electronic
equipment against ingress
of seawater.
Including the pipe, the
ROV5 weighs 3150kg.
The Seatools ROV

54

UT2 AUGUST 2007

SeeByte has launched its SeeTrack
Offshore V.2.1, dynamic positioning
system for ROVs. The system automates the ROV control process, saving
time over conventional systems, while
making operations safer, quicker and
easier.
SeeTrack Offshore allows the ROV to
efficiently manoeuvre through a mission
automatically, compensating for the effects of currents. The vehicle is therefore less likely to collide with structures
on the seabed and allows good video
pictures to be taken from a distance.
SeeTrack Offshore can be easily retrofitted to existing ROV systems.
“The release of SeeTrack Offshore V2.1
is the outcome of a very exciting twoyear product development programme,
building on several years of research,
partly sponsored by BP Exploration and
Technology Group,” said Ioseba Tena,
Product Manager at SeeByte.
“The system has already been made to
work with well established work class
and observation class ROVs.”
“Recent trials in the Gulf of Mexico and
West of Shetland have demonstrated
that the system can tangibly improve
offshore operations. SeeTrack Offshore
makes operations safer and quicker. The
technology fuses information from various sensors and takes the control inputs
from the ROV joystick to compensate for
current and tether effects so that when
the pilot pushes forward the ROV actually
moves forward,” said Ioseba Tena.
“In order to ensure that SeeTrack
Offshore delivered its promises, it was
important to develop a useful system for
pilots. Thus all our DP modes have been
designed through careful
consultation and interaction with ROV
pilots. The result is a tool that is easy
and intuitive to use, not capable of
replacing pilots, but empowering them.
A very popular feature amongst novice
and experienced pilots alike moves the

UV News

....
Mini Sensors for UVs
Mindful of the increasing employment of small ROVs and AUVs for
a variety of survey applications,
Valeport has consolidated its product
range with a new breed of Mini Sensors for multi-role use.

The SeeTrack allows good position keeping to
assist in photography

ROV with simple “point-and-clicks” on a
chart of the operational area; this feature
alone can significantly impact a large
volume of work
currently
carried out
by ROVs.”
“Our experience in
trials carried out West of
Shetland and in the Gulf of Mexico has
shown that the hover performance of an
ROV operating with SeeTrack Offshore
is better than the performance of an ROV
operating without it and, unlike pilots,
SeeTrack Offshore does not tire,” said
Tena.
“Operationally SeeTrack Offshore also
stands to make great gains with tests
demonstrating safer and quicker operations on common tasks such as transiting
towards a target identified on the sonar
display, complex manipulator work,
inspection work from afar and docking
the ROV to a garage with a significant
heave.”
The system runs on the surface and is
contained in a 19in rack. Our experienced
engineers will install and tune the system
with no impact to everyday operations
and no SeeByte personnel will be required to stay on-board once the system
is up and running,” he concluded.

MiniSVS
The Sound Velocity measurement is
made using a single pulse of sound
travelling over a known distance. It is
therefore independent of the inherent
calculation errors present in a CTDs.
The unique digital signal processing
technique virtually eliminates signal
noise and gives a near-instantaneous response. The digital measurement is also linear, giving a predictable performance under all conditions.
It has a range of 14001600ms, weighs 1kg
and has a depth rating
of 6000m.
MiniCT
The digital inductive conductivity
sensor is designed for working in
harsh conditions. Specially selected
materials maintain dimensional
stability to 6000m water depths. The
digital sampling system uses little
power. Its measurements are unaffected by environmental temperature. It also features a robust titanium
housed PRT temperature sensor.
Rated for 6000m, it stands 285mm
long and has a 40mm diameter.
MiniCTD
Fitted with a digital high stability
conductivity sensor, a PRT
temperature sensor and a
strain gauge pressure transducer. Salinity and density
values are also calculated by
the software. Rated for use in
up to
6000m, the main
housing has
a diameter of
48mm, and the
sensor body is 54mm. It
has a length of 370mm.

MiniIPS
The pressure sensor fitted to the
miniIPS is a temperature compensated piezo-resistive sensor.
With a Titanium casing, it is rated
at 6000m. Weighing 1kg, it has a
diameter of 40mm and a length
of 185mm.
MiniSVP
Developed to collect sound
velocity profiles, it consists
of a digital time of flight
sound velocity sensor,
a PRT temperature
sensor and a strain
gauge pressure
transducer. It has a
48mm diameter and
a length of 435mm.
The titanium version
weighs 1.6kg and is
rated to 6000m.
MiniTIDE
This is low cost temperaturecompensated piezo-resistive
water level recorder designed to
operate throughout a minimum
of one lunar cycle. It can be
compared with more expensive
resonant quartz transducers.
It has a 48mm diameter and a
length of 270mm. The Acetal version is rated for 500m, while the
6000m titalium version is rated
for 6000m.

Top left: MiniTIDE, top right:
Mini CT, bottom left: MiniSVP,
bottom right: MiniSVS
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ROV Umbilicals

Nexans’ Lars Moen talks to UT2 about the factors

D E E P WAT E R
As the drive for oil pushes offshore
exploration frontiers to ever increasing
depths, the necessity for underwater
intervention becomes fundamental. The
industry has reacted by developing a
range of ROVs rated for progressively
deeper waters.
One of the main limiting factors determining the maximum water depth, however, is not so much the robustness of
the remote vehicles, as the ability to get
power to them. Nexans has responded
to this challenge by developing, testing
and delivering a system with 7000m
depth rating.
“There are a number of factors which
have to be considered when designing deepwater cables,” said Technical
Manager Lars Moen.
“In any umbilical, the cable has to
support its own weight. In shallower
waters, this is not a problem as the
cables are shorter and consequently
lighter, however, at 7000m lengths,
intrinsic strength becomes an important
issue. The cable axial tension depends
on many different parameters, such as
pay-load, cable weight in water and hydrodynamic forces acting on the cable.
It is not even possible for the umbilicals
to incorporate buoyancy to reduce the
effective weight because of the significant ambient hydrostatic pressures in
deeper waters.
“To avoid failure, therefore, the designer
must employ advanced materials to

withstand these high tensile forces.
At 4000m, common steel armouring
is usually strong enough, however,
beyond these lengths, high strength,
low-density aramids such as Kevlar
tend to be used.”
Another inherent problem associated
with long umbilical lengths is the voltage drop in the conductors when using
AC current. This means that in order to
get the necessary power to the device
at one end of the cable, significantly
higher voltages are required to be input
at the other.
A side-effect of the high power is the
heat that is generated – potentially to
the point where the temperatures emitted could be high enough to melt the
cable from the inside. The cable temperature depends on the heat transfer
through the different materials. Cable
heating can be significant if several
cable layers remain on the winch.
“Power can be expressed as voltage
multiplied by current,” said Lars Moen,
“and it is the current component that
causes the heating. To minimise the
temperatures, therefore, it is necessary
to reduce the current and consequently
increase the voltage. Higher frequency
also results in higher heat.
“Designing a 800Hz system proved to be
difficult to tune to the 7000m cable. We arrived at a trade off between cable loss and
transformer size which gave us an operational window between 420 and 480 Hz.”.

Combined Heat and Power
Voltage Drop is of fundamental
importance when designing a cable
system, as it governs the cable diameter and in turn, the dimensions and
economics of the deployment system.

Voltage Drop %

The high voltage also means less
heat emanating from the line. In a
typical arrangement of three 6mm2
power conductors, the heat generated would be around 30oC at
6kV. The equivalent heat given off
using the same line running at 3kV
however would be nearer 180oC.
Cu Cross section per phase

56

The graph shows three cables,
running at 6kV (blue), 4.16kV
(pink) and 3kV (yellow). At a voltage drop of 10%, the 6kV cable
requires a diameter of 6mm2,
however, at the same drop, the
3kV line would require a cable
diameter of 25mm2.
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Track Record
Nexans has built up a track record of
deep water cable designs. The deepest
exceeds 6000m and was used for an
in-situ soil testing device by the National
Institute of Ocean Technology (NIOT) in
India. It was part of an initiative to explore
for manganese nodules on the sea bed
launched from the Ocean Research Vessel Sagar Kanya
In November 2002, the single-hull
tanker Prestige sank at a distance of
about 240km from the North West coast
of Spain. The bow came to rest in 3,830
metres water depth. To remove the
oil, Sonsub was given the challenge
of using its Innovator ROV which was
modified to work continuously in water
depths of 4000m. Nexans designed the
umbilical for the project.
The scientific community is involved in
the NEMO (NEutrino Mediterranean
Observatory) project, which essentially
uses the earth as a filter to measure
subatomic particles.
The optimal site for the deployment of
the ‘telescope’, exhibiting excellent optical and oceanographic properties lies
near Sicily at a depth of 3350m. Nexans
developed a cable for the project able to
work at depths of 2000-5500m.

ROV U M B I L I C A L S

h
ge

Another aspect of the design concerns cable handling. The cable has
to be stored at the surface and its
mass (overall diameter multiplied by
the length of cable) consequently
dictates the size of the storage drum,
the winch and all handling equipment.
Desirable characteristics, therefore,
are a minimal outer diameter and a
minimum bending radius.
“Reducing the cable’s outer diameter
results in reduced hydrodynamic
drag and allows it to be handled by
smaller winch systems. A smaller
handling system means less demanding vessel requirements, minimising both cost and risk. Reduced
outer diameter means increasing
operational power and reducing
insulation thickness.”
The weakest link in an insulation system is the interface between the conductor and the insulant. Generally, the
insulation polymer is extruded directly
onto the conductor. This, however,
may entrain microscopic air bubbles
at the conductor-insulator interface as
part of the manufacturing process.
With the passing of high voltages
through he conductor, it can result in
partial lightning discharges within the
vesicles, which degrade the polymer
and reduce the cable’s lifetime. The
solution proposed by Nexans encases
the conductor elements in a semiconductive polymer between conductor
and insulator, which gives a smooth,
homogenous surface and prevents the
air voids.
The high voltage conductor design,
established by Nexans, features a
6.6kV thin walled insulation system
based on a 6mm2 power conductor
and a 6.2mm outer diameter. A similar
design without the inner semiconducting layer, would be 8.6mm. For a triple
configuration, this corresponds to a
core diameter reduction from 19.0mm
to 13.7mm.

in-situ soil tester developed by NIOT and
successfully tested at 5200m water depth in the
Central Indian Ocean Basin, Coutsey : “Deep Sea
Technology and Ocean Mining, National Institute
of Ocean Technology (NIOT), Chennai, India

The hydrostatic pressure at ultra
deepwater is severe. To ensure high
reliability throughout the cable lifetime,
fibre optic control signals are generally transmitted through fibres in laser
welded steel tubes. The fibres are set
in a wavy ‘snake’ arrangement and
straighten, as strain is put on the cable
instead of snapping.

7km Design
The final Nexans power umbilical design, capable of lengths in
excess of 7km, is based on threephase transmission and a 6.0kV
operational voltage.
Inside, there are 12 single mode
fibres. In order to minimise cable
weight, outer diameter and cable
heating, it is important to maximise
the operational voltage. Assuming
maximum allowable voltage drop
of 10%, 6.0kV at the load with
6mm2 per phase was calculated to
be adequate.

ROV Umbilicals

concerning getting power to vehicles in deep waters

Assuming 30°C ambient temperature and 80°C cable temperature
rating, a temperature increase
of 50°C is acceptable, based on
typical heat transfer parameters
for cables.
In the design phase, it was important to keep the cable core as compact as possible, while simultaneously avoiding excessive stressing.
Also, the cable compressibility was
minimised. Stressing of stranded
elements during handling depends
on the cable design/geometry.
Thus, the layer radius, pitch lengths
and element dimensions were
carefully chosen.
The cable core consists of
3x6mm2 power conductors with
a 6.6kV thin walled insulation
system. Additionally, the core
includes a fibre optic steel tube
element (12SM) and two drain
wires. All other voids are filled
with a thermoplastic soft adhesive
compound.
A rigid inner thermoplastic sheath
is then applied over the core. 10
layers of aramid yarns are then
applied in order to meet the necessary SWL for ultra deepwater
operation. The aramid lay-up is
designed to minimise cable
torque and
elongation
during
operation
at max
depth.
Cross section
of a deepwater
umbilical
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Acergy and Schilling got together to

REMOTE

ROV
Acergy has long been successful in
building and operating its own fleet
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 company 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 environments that characterise the complex
deepwater fields 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 simplified, modular, high-technology ROV. Acergy
provided many years of experience
in both manufacturing and operating
ROVs.
This operational expertise was a crucial ingredient. “Most suppliers are
experienced in the design, development and manufacture of systems,
but lack the operational experience
required to ensure industry requirements are satisfied,” 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
configurable system underpinned
by forward-looking technology and
sophisticated control processes.
According to Garry Everett, Schilling
Robotics’ ACV Program Manager,
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“The ACV isn’t really a redesign of
the UHD. Instead, it’s a UHD with
a customised layout that makes it
very flexible. We also used Acergy’s
operations expertise to maximise the
ROV’s operational efficiency.”
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 benefit
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
configuration activities. This access is
further enhanced, by mounting
equipment and instruments on rails
that slide in and out.

DTS
The real key to easy configuration
is Schilling’s novel digital telemetry
system (DTS). This system accommodates serial data, video and Ethernet
data, and is thus particularly useful
in applications that require extremely
flexible setup and control of cameras,
lights, instruments and tools. The system is based on gigabit Ethernet and
handles up to 4080 ports per
optical fibre.
“Our philosophy of modular design
was a major factor in Acergy’s choice

Launch and Recovery System
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 spokesman. “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 compensation (AHC).
The designers selected electric drive AHC winches because they are now a well-proven technology. They are considerably quieter than hydraulic
systems and are easier to maintain.

Tooling and
Performance

VEHICLES

Design
of Schilling Robotics to
supply their new ROV system,” said Jason Stanley,
Schilling Robotics’ VP for
system sales/marketing
and regional manager,
Gulf of Mexico.
“Our flexible core technology let the two companies easily configure a
vehicle that met Acergy’s
very specific intervention
needs, and we avoided
the obstacles typically
encountered in traditional
control system development.”
Another addition to the
ACV is the use of the latest
high-definition television
systems (HDTV). The
ACVs will be able to transmit high-definition video
signals to the surface via a
dedicated fibre optic link.

Autonomy
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. StationKeep can also automate many
subsea tasks such as moving
the ROV a fixed distance in a
particular direction.
The ACV systems also include
Schilling’s AutoTrack, an
advanced control utility that allows survey systems to control
vehicle movement
automatically
without human
intervention.

ACV systems 01 and 02
are being mobilised on
board the Polar Queen and will soon
head for construction tasks off the
coast of West Africa. ACV systems
around the world will receive
field service support and
spares support from Schilling’s
North Sea regional office in
Aberdeen and from the Houston
regional office.

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

ROV Design

design a bespoke ROV

As the time to move from the surface to the seabed 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-specific equipment, 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 addition 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 manoeuvrable operating platform.
The ACV’s tether management system (TMS) features two thrusters and has capacity for an unprecedented 1500m of tether. When these extended-excursion TMS units are used in pipelay operations, the
touchdown monitoring and inspection can be done
by a ROV deployed from the pipelay vessel itself, saving the expense of
having a separate touchdown monitoring
vessel.

Five more ACV systems will be
delivered by the end of 2007 and
Acergy’s fleet expansion plans call
for significantly more systems over
the next five years.
Left: The launch and recovery
system. Top: Back view of the
ACV. Right: Side veiw showing
the two Schilling manipulators
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Little Trigger

The Triggerfish
ROV

Small ROVs

ROVs

Atlantas Marine has recently
become UK agents for the Triggerfish ROV, as well as other vehicles
from the Californian manufacturer,
Deep Ocean Engineering.
This 1093mm long vehicle, with a
height of 406mm and a width of
533mm, is designed for a range
of military, customs and police
operations, as well as search and
salvage, survey and inspection, scientific research and offshore oil and
gas operations. Weighing 31kg, it is
designed to operate in 152m (500ft)
water depths, however, this can be
extended to 305m (1000ft).
Constructed from marine grade
aluminium and polypropylene, the
modular chassis is maintenancefree and easily replaceable. The
side frames can be used for attaching ancillary equipment without
the need for expensive and heavy
brackets.
The Triggerfish is powered by
four 120Vdc shaft-driven torque-
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balanced high power motors – two horizontal and two
vertical units. These provide intuitive
control and manoeuvrability, especially in confined areas. Reliability
is enhanced by its fail-safe oil-filled
barrier shaft seals. The propellers are
shrouded by nozzles which enhance
thruster performance. These give a
forward thrust of 23kg and a lateral
and vertical thrust of 10.5kg. They enable it to carry a, 6.8kg payload.
The ROV supports itself in water. The
buoyancy is adjustable via the addition or subtraction of the buoyancy
material within the Kydex covers.
Navigation is enabled by a fluxgate
compass unit which gives an accuracy
of ± 3° updated every 140mS. There
is also an electronic depth sensor with
an accuracy of 1%. Optional sensors
include sonar and tracking systems,
specialised TV cameras and a single

function manipulator with line cutter.
Its main camera is a 18:1 colour
zoom camera unit rated to 300m and
mounted on an electrically-driven
worm drive tilt actuator providing a
smooth tilt speed of 9 deg per second
and an operational arc of ± 90 deg
from the horizontal.
The 1.4kg camera (neutral in water),
which measures 241mm in length
and has a 89mm diameter, boasts a
resolution of 470 lines and a 1.0 Lux
at f1.4 sensitivity. The subject is illuminated by a pair of 150 watt quartzhalogen lamp units.
At the surface, a continuously updated video display provides the operator with the heading, depth, elapsed
time and water alarm information,
allowing the vehicle to be operated
safely in all conditions. It may also be
used to display sensor data on the
screen.

seabed-to-surface

We are recruiting ROV Technical Co-ordinators
Acergy aims to be the leading seabed-to-surface engineering and construction
contractor for the oil and gas industry worldwide. People are central to our success.
We aim to develop our people to be the best in the industry through our innovative
development programmes. We look for talented individuals who are motivated by
outstanding careers possibilities and expect to be recognised and rewarded for
their achievements.
For additional career opportunities: www.acergy-group.com
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Proteus
Hydroacoustics, developers of the Proteus ROV has
signed RUCO of Aberdeen, as its exclusive distributor
in the United Kingdom.
The Proteus ROV represents
the latest technology in
underwater exploration. It is
designed for a wide range
of applications, including
law enforcement, underwater search and rescue,
high-risk security operations, marine archaeology
and many other commercial
inspection projects.
The vehicle, powered by an onboard
battery, has an open architecture
design, enabling the owner to define its own
ROV capabilities by adding only those options required
for the mission. A joystick connected to a laptop PC,
which displays the video and telemetry data, controls
the ROV. There are two basic models, the Proteus 500
and the Proteus 1000, the model numbers relating to
the depth rating in feet of each model.

HydroServ has purchased an AC-ROV underwater
inspection system from manufacturer AC-CESS.
HydroServ is a multi-disciplinary marine organisation
supplying a variety of construction, engineering, vessel and consultancy services to the marine sector.
HydroServ has extensive near-shore and offshore
experience in marine operations; vessel charter and
management; marine construction and underwater
operations including ROV inspection.
“What really made a big impression on us was the
mobility and robustness of the AC-ROV; it is like an
incredible mobile brick – it gets a camera onto targets
that were previously invisible to us,” HydroServ Operations Manger Simon
Greewood.
AC-CESS has also announced Seabed BV (Amsterdam) as a new distributor of the AC-ROV for the Benelux countries. Seabed BV has a long history serving
the local Dutch and international subsea market. It will
integrate its in-house manufactured acoustic, sensor
and logging solutions with the complimentary partner
products.

SeaBotix helps Gavia
The SeaBotix LBV remotely-operated
vehicle (ROV) was recently teamed
up with the Gavia AUV for under ice
testing and exploration at Pavilion
Lake, British Columbia. The exercise
was an opportunity to demonstrate
the capabilities of both platforms and
show how ROVs and AUVs work
together in a variety of underwater
applications. The effort was organised to test the Gavia before under
ice applications in Alaska.
Both platforms have distinct capabilities that complement each other in
real-world applications. AUVs, for
example, are programmed to fly
without a tether, free to travel
predetermined paths over
great distances collecting
data from a variety of sensors. ROVs are tethered
and require an Operator
to pilot them, but provide
real-time data from their sensors. This allows technicians to
make immediate decisions, such
as changing course to inspect an
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object in the periphery.
Any AUV, even with the most precise
positioning system, will not always
return to a small 1m x 2m hole cut into
the ice. This is due to many factors,
such as currents and the fact that the
location of the ice hole can shift during
the exercises. At Lake Pavilion, the
SeaBotix LBV was deployed many
times to retrieve the Gavia after its successful under-ice missions. This was

done using the SeaBotix LBV’s Grabber
Arm to manipulate a retrieval loop on the
Gavia. The LBV can then either slowly
fly the Gavia back to the ice hole, or the
operators can use the umbilical’s 45Kg
(100Lb) working strength to manually
retrieve the Gavia.
Probably the most significant application for a ROV/AUV team is inspecting objects of interest recorded by the
AUV during its autonomous mission. In
one common scenario, an AUV can be
deployed along a routine surveillance path within a critical shipping port. An onboard side-scan
sonar records the conditions
on the benthic floor. Previous
sonar recordings are compared
to the most recent one and any
changes on the benthic floor are
noted. An ROV using a tracking
system can then be piloted directly
to the target location and determine if the object is a threat to port
security or a benign object.

The SeaBotix ROV used to help retrieve the
Gavia AUV
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Investigation of the Napoli
Earlier this year, the 62 000t Napoli
suffered severe hull damage near
the South coast of England. BMT
Marine and Offshore Surveys,
managing the salvage, approached
maintenance and repair company
UMC International, to assist with
the recovery of the submerged
containers and map the debris
lying strewn across the seabed.
UMC mapped an area of 20 miles2
to pinpoint the lost containers,
using underwater side-scan sonar
technology and GPS tracking combined with specialist marine data
software. The company worked with
Atlantas Marine using Videoray
ROV and Blueview sonar technology to provide a visual confirmation
of the state and position of targets
on the seabed, enabling the diving
superintendents to fully understand
the situation topside before making
a safe and efficient plan to raise
each container.
The VideoRay was fitted with a
BlueView multi-beam imaging
sonar, with a 150m range allowing
the ROV pilot to guide the
camera onto each target.
The VideoRay ROV is depth rated
to 150m and has large thrusters
allowing it to work in up to 4kts of
tide. The ROV has two cameras
both with dimmable lights allowing
the operator to identify targets and
pilot the unit. Built-in depth and
compass sensors ease navigation
allowing the pilot to fly the ROV
onto a target.
In the next phase, the fragile 40ft
by 20ft long, 16t plus containers
were brought to the surface intact
where possible. Using a combination of 3t-lift airbags, heavy-duty
strops and support craneage, UMC
divers raised the containers from
the 20m deep ocean bed.

Conoco Phillips FPSO Inspections
The Conoco Phillips’ FPSO in the South China Sea needed a way to inspect is
anchor system. Engineers determined the easiest and safest way to inspect the
anchor system was by descending through a 50cm diameter turret riser tube.
A VideoRay Pro 3XE GTO system was used to look at this as well as hull, anchors, and ballast tank inspections. The system was delivered in July 2007.
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Outland on Pelamis
Edinburgh-based
Ocean Power Delivery
(OPD) has developed a novel
offshore wave energy converter
called Pelamis. The first full scale
pre-production prototype has been built and
is being tested at the European Marine Energy Centre in
Orkney. Scottish Power wants to commission four more
at the same site and the company has already exported
three Pelamis machines for use in the world’s first commercial wave farm, due to be installed at a site off the
northern coast of Portugal later this year.
To assist in the installation of the moorings and power
take-off infrastructure, OPD recently purchased an
Outland 1000 ROV from the Aberdeen-based distributor
Buccaneer. Deployed from a 28m long Multicat type vessel, the ROV is performing well in water depths of 45m,
approximately 5km offshore. The ROV has been fitted
with an acoustic positioning beacon to allow it to take

positional fixes of all installed components, in addition to
conducting visual inspections.
Measuring 25ins in length, 15in wide and 11in in height,
the Outland 1000 is small enough to work in confined
spaces yet large enough to carry out a variety of demanding tasks. It can carry a payload up to 2.3kg, or
more with the addition of extra flotation. Weighing 39lbs,
it it powered by four thrusters (two horizontal, one lateral,
one vertical) with a thrust of 16.5 lbs. thrust each, giving
a foward thrust alone, of 33 lbs.
This new ROV uses brushless DC, magnetically coupled
thrusters. Outland designed a control system around
these thrusters to maximize the power. It has a dual
tilting camera system, giving low light black and white
(.0003 lux, 600 line) and a high resolution fixed focus
colour camera (.01 lux. 480 line) in one small package.
The target is illuminated by a pair of intensity controlled
75W lights.
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SUT
Houston
Scholarship Programme
In May, the Houston chapter
launched its 2007 scholarship
program. This year it will again be
offering three $5,000 undergraduate scholarships and a $10,000
graduate scholarship. In addition,
corporate sponsors, Cameron
and Fugro GEOS, will each be
providing $5,000 undergraduate
scholarships to be administered by
the SUT on their behalf.
Applicants are encouraged and
welcomed from the fields of
marine science, technology and
engineering or mainline science
and engineering courses where
students can demonstrate an
interest in pursuing a career in the
marine field or a marine application for their studies.
Undergraduate students must
have completed at least one year
of full-time study, and must be enrolled full time while receiving the
scholarship. Graduate students
must also be enrolled in full time
graduate study. Applicants can
be students of any nationality in
full-time study at any accredited
college or university within the
United States.
Contact Kathleen Venable.
SUT office, Houston.

Perth Scholarship Programme
SUT Perth Branch began a pilot
scheme in 2006 for sponsoring
undergraduates, intending to take
up a future career related to underwater technology. The 2006 scheme
involves a sponsorship value of
AUD 3000 per annum for undergraduates and AUD 4000
for post graduates.
In 2007 the scheme was widened
to provide up to six scholarships for
students entering either the third or
fourth year of their undergraduate
course, or commencing an MSc
course. Two high calibre undergraduates were selected in 2006 for
sponsorship, Elizabeth Millar and
Megan Willis.
Elizabeth and Megan were presented with cheques from SUT
Chairman, Martyn Witton, at the
November evening meeting.
Elizabeth is about to commence
her final year study for an Arts/Applied Ocean Science degree at the
University of Western Australia.
In 2007, Elizabeth will be working
at the Institute of Oceanography
in Encinatas, Mexico and will be
involved in oceanic fieldwork in

Melbourne
Building on the success of the
Perth branch, the SUT has
opened a branch in Melbourne.
The inaugural technical event
was held on July 4th in the
centre of the city.

the coastal waters along the Baja
Peninsula.
Megan is also about to commence
her final year study for an Arts/Applied Ocean Science degree at the
University of Western Australia. She
will also be working with Arizona
State University and will be involved
with an ocean waves research
programme.

SUT Australia
EVENTS
September 25 - 26
The Life-Cycle of Flexible Risers
and Flowlines (2 day course)
September 28 Annual Dinner
October 17
Evening Technical Meeting
Wave Energy
October 22 - 26
Subsea Awareness Course
(5 day course)
November 1
Joint ROV / AUV Seminar
Future Technologies and
Emerging Markets 1 day seminar
November 8
Subsea System Reliability
1 day seminar
November TBA
Introduction to Offshore Diving
(2 day course)
November 14 - Revised Date
Annual General Meeting -AGM
Frasers - Kings Park

Golf

Young Engineers
On June 20th of this year, SUT Houston
branch held its inaugural Young
Professionals’ Meeting. The event was held
at a modern art gallery. The SUT Chairman
Christopher Lindsey-Curran spoke about
the importance of networking and young
professionals’ involvement in the industry.

Christopher Lindsey-Curran and Jodi Roberts
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Sponsors included: Trelleborg, FMC
Technologies, EIC, DeepSea, JP Kenny
Institute of Robotics, CC Global, Pegasus,
The Bull and Bear Tavern, and Dunlaw.
The young professionals’ plan to meet at a
different venue on a monthly basis.

The Houston branch
held its 5th Annual
Golf Tournament at
Black Horse Golf Club.
It attracted 106 golfers
and many sponsors
including FMC
Technologies, Aker
Kvaerner, Technip,
MCS, Champion
Technologies, Insok,
Pennwell, Allan
Samuels Katy Dodge
and The Bull and Bear
Tavern

