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Market Analysis
The Evolution of Subsea EPC
Michelle Gomez of DouglasWestwood Singapore writes
The subsea sector is highly
consolidated with just five
players servicing the $12billion
annual requirements of the
global E&P community.
The two largest, FMC and
OneSubsea, account for
approximately two-thirds of the
market but despite this, have
shown no signs of resting on
their laurels, forging strategic
partnerships to reshape and
redefine the commercial
landscape. This has become
increasingly critical as projects
have grown in scale and
complexity.

Recent years have seen a shift
in focus from mechanical tree
designs towards value added
instrumentation, monitoring
and processing technologies.
The joint venture between
Cameron and Schlumberger to
form OneSubsea in 2013 is a
deliberate attempt to unite the
former’s subsea skill with the
latter’s downhole and processing
expertise.
Likewise, the recent partnership
between FMC and Technip to
form Forsys Subsea, combines
subsea production, processing
and installation capabilities,
minimising both supply chain and
technological interfaces for the
end user.

Ultimately, E&P companies have
been gradually moving from a
‘pick and choose’ approach, to
procuring systems from a single
vendor. DW data suggests
that 15 years ago, nearly a fifth
of subsea wells installed had
different manufacturers for the
trees and controls.
In 2015 it is expected that over
95% of subsea trees installed
will have wellheads and controls
from the same manufacturer. This
trend is set to develop further with
an appetite for standardisation of
subsea equipment that has been
driven by cost pressures, lower
oil prices and the subsequent
need to deliver projects onbudget, on-time.

Pre-FID Project Deferrals: 20 Billion boe
Principal Analyst Angus
Rodger at Wood, MacKenzie,
writes
By year-end we may be able
to count the number of major
upstream projects that reached
a Final Investment Decision (FID)
during 2015 on one hand. The
dramatic fall in oil prices in 2014
and subsequent dismantling of
2015 company budgets has, by
mid-year, already resulted in over
45 major project FID deferrals.
As a result, we estimate 20 billion
boe of reserves has been pushed
back from a diverse range of
onshore, shallow-water and
deepwater projects. Together,
this creates a US$200 billion
hole in the industry’s investment
pipeline.
Projects that are technically

challenging, have significant
upfront costs and/or low returns
have proved vulnerable – over 50%
of the 20 billion boe is located in
deepwater projects, and nearly
30% in the Canadian oil sands.
Inflationary pressures have pushed
many projects into economically
marginal territory and operators
are now reworking costs and
development solutions to achieve
their hurdle rates. But it won’t be
easy. We estimate that half of the
new greenfield developments still
produce sub-15% development
IRRs, which is below most
companies’ economic hurdle rate.
For most operators, hoping a 10%
reduction in capex is sufficient to
reach FID won’t be enough, as
only a handful have an NPV10
breakeven below US$50/bbl. Given
where we are in the corporate
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capex cycle, only those assets
with the most robust economics
can expect to make the grade.
We estimate the majority of
these projects are now targeting
start-up between 2019 and
2023. However, if the major IOCs
continue to focus on cutting future
capital commitments – to the
detriment of future production
growth – then these dates will be
pushed back further.
For some, aggressive re-phasing
of capital spend and savings from
cost deflation will enable them to
have another run at FID over the
next six to 12 months.
But in a world of greater financial
discipline and lower oil prices,
others will require more radical
changes to make them attractive
investments.

OPTIMIZE
FROM PORE TO PROCESS

TM

A unique approach for optimized production and increased recovery

AD01927OSS A4

INTEGRATE End-to-end solutions from reservoir to surface COLLABORATE Early
engagement to anticipate challenges and improve decisions ENGINEER Optimal
system architecture to increase life-of-field production CONTROL Continuous
monitoring to manage changing reservoir conditions BOOST Production with
scalable processing solutions ENHANCE Financial return over the life of the field
LEARN more about our unique, unrivaled approach and listen to our TECHNICAL
PRESENTATIONS at Offshore Europe, Hall 5 Stand C60.
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Project News
Appomattox
Shell has made the final investment decision (FID) to
advance the Appomattox deep-water development
in the Gulf of Mexico. This will see the construction
and installation of Shell’s eighth and largest floating
platform in the Gulf of Mexico.
The Appomattox development will initially produce from
the Appomattox and Vicksburg fields, with average
peak production estimated to reach approximately 175
000 b/d oil.
During design work for Appomattox, Shell reduced the
total project cost by 20% through supply chain savings,
design improvements, and by reducing the number of
wells required for the development.
This includes advancements from previous four-column
hosts, such as the Olympus tension-leg platform
(TLP), as well as ensuring a high degree of design
maturity before construction. With these and other cost
reductions, the go-forward project breakeven price is
estimated to be around $55 per barrel Brent equivalent.
Shell is currently the only operator in the Gulf of
Mexico with commercial deep-water discoveries
in this formation (Norphlet), which dates back
150-200 million years ago to the Jurassic period.
The company continues active exploration in the
area. The sanctioned project includes capital for
the development of 650 million boe resources at
Appomattox and Vicksburg, with start-up estimated
around the end of this decade.
The development of Shell’s recent, nearby discoveries
at the Gettysburg and Rydberg prospects remains
under review. These could become additional, highvalue tiebacks to Appomattox, bringing the total
estimated discovered resources in the area to more
than 800 million boe.
Shell Pipeline Company also made a final investment
decision on the Mattox Pipeline, a 24in corridor pipeline
that will transport crude oil from the Appomattox host
to an existing offshore structure in the South Pass area
and then connect onshore through an existing pipeline.
Last year in the Gulf of Mexico, Shell started production
from the Mars B development, through the new
Olympus TLP, and from the Cardamom subsea tieback to the Auger platform. Shell is also currently
developing the Stones project, which is expected to
produce approximately 50 000 boe/day.
The Appomattox development
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News
Dailia 1a

PFLNG1

Total has started production
from Dalia Phase 1A, a new
development on its deep
offshore operated Block 17,
located 135km off the coast
of Angola. Dalia Phase 1A will
develop additional reserves
of 51 million barrels (Mb) and
will contribute 30,000 barrels
per day (b/d) to the block’s
production.
“The Dalia FPSO came on
stream nearly nine years ago
and with the addition of Phase
1A will still produce around 200
000 b/d. It is the latest milestone
in the success story of Block
17, Total’s most prolific license
with cumulative production
reaching two billion barrels in
May 2015,” explained Arnaud
Breuillac, President Exploration
& Production.
“Dalia Phase 1A demonstrates
Total’s commitment to
maximizing value through the
optimal use of existing facilities.
These types of profitable
satellite tie-back developments
play an important role in
maintaining production levels
and generating additional free
cash flow for the Group.”
The Dalia Phase 1A project
involves the drilling of seven
infill wells tied back to the Dalia
Floating Production Storage and
Offloading (FPSO) unit.
Total operates Block 17 with a
40% interest alongside Statoil
(23.33%), Esso Exploration
Angola Block 17 Ltd (20%)
and BP Exploration Angola
Ltd (16.67%). Sonangol is the
concessionaire of the license.
The Group operates four FPSO
units on the major production
zones of the block: Girassol,
Dalia, Pazflor and CLOV.

Technip has been awarded
an engineering, procurement,
construction, installation and
commissioning contract by
PETRONAS Carigali for the tiein of PETRONAS first Floating
Liquefied Natural Gas
(PFLNG1) facility to KAKG-A
platform in Kanowit field,
located 200km offshore
Bintulu, East Malaysia. The
field lies in a water depth of
approximately 80m.
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The contract covers the
procurement and installation of a
3.2km flexible flowline between
the existing KAKG-A central
processing platform in Kanowit
field to the PFLNG1 riser. It also
includes modification and tie-in
works at KAKG-A.
Technip’s operating centre
in Kuala Lumpur, Malaysia,
will execute the contract. The
Group will leverage its unique

EMAS AMC US$115mn Subsea
EMAS AMC, the subsea division
of global offshore contractor
EMAS, has clinched several
global contracts, including one
for rigid pipelay on the Aviat field
development in the UK North
Sea, under the auspices of the
frame agreement the Company
signed with Apache in the North
Sea, bringing the total contract
value to more than US$115 million,
including options, for the Group.
The subsea project scope of work
for the Aviat field development
includes project management,
detailed engineering, procurement,
and installation of 23.2 km rigid
pipelines and 24 km umbilical
via reel, flexible riser, spools,
and structures as well as precommissioning. In project
execution, EMAS AMC will utilise
its latest spoolbase, EMAS Marine
Base Gulen, located on the West
coast of Norway, to fabricate

the 24 km rigid pipeline, and
its pipelay reel vessel, Lewek
Express.
The project mix also includes
engineering and offshore support
work in West Africa for an oil
major, which will be undertaken
together with EMAS Group
subsidiary company, EMAS
Offshore Limited. Other subsea
contract work includes ROV
support services and High Voltage
Alternate Current (HVAC) pull-ins.
In addition, EMAS Energy together
with EMAS AMC will deploy the
Lewek Centurion to undertake
work in Asia, which includes
subsea pipeline free span work,
well plug and abandonments,
slickline and nitrogen operations,
well stimulation and pipeline precommissioning work for a variety
of oil majors and national oil
companies.

Bozhong Onstream

The Deep Orient.

integrated approach in the
subsea business. The flexible
flowline will be manufactured
in Asiaflex Products, Technip’s
manufacturing facility in
Tanjung Langsat, Johor,
Malaysia. It will then be installed
by the Group’s multipurpose
vessel, the Deep Orient.
The installation campaign is
scheduled for completion in late
2015.

The CNOOC-operated Bozhong
28/34 oilfield has commenced
production. The field is located in
Bohai with an average water depth of
approximately 22m.
The project consists of three subprojects, namely Bozhong 28-2S,
Bozhong 34-1 oilfield and Bozhong
34-2/4 oilfield comprehensive
adjustment project.
The main production facilities of the
project include 6 offshore platforms
and 79 producing wells. There
are currently 39 wells producing
approximately 22 000 barrels of
crude oil per day.
The adjustment project is expected
to reach its ODP designed peak
production of approximately 30 000
barrels of crude oil per day in 2016.
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Viper

Oceaneering International
Services has acquired a
minority equity interest in Viper
Subsea Technology.
“This is an ideal opportunity to
accelerate the growth and the
global reach of Viper Subsea’s
products and services,” said
Neil Douglas, Managing
Director of Viper Subsea
Technology.
Viper Subsea was established
in 2007 by Neil Douglas and
Max Nodder. The company
supplies chemical and
electrical subsea distribution
systems and equipment,
as well as offering a range
of engineering consultancy
services.

News
McDermott on OTIS

SBM Offshore

SBM Offshore has entered into an
agreement with Mitsubishi Corporation
(MC) and Nippon Yusen Kabushiki
Kaisha (NYK Line). The two companies
have of a stake for the purpose of
owning and operating FPSO Turritella.
Back in 2013 SBM Offshore signed
contracts with Shell to supply and
lease a Floating Production Storage
and Offloading (FPSO) for the Stones
development project in the Gulf of
Mexico. The contracts include an initial
period of 10 years with future extension
options up to a total of 20 years. The
Stones development is located in
2,896 meters (9,500 feet) of water
approximately 320 kilometres (200
miles) offshore Louisiana in the Walker
Ridge area. When installed, Turritella
will be the deepest FPSO development
in the world.
The converted Suezmax FPSO will
have a turret with a disconnectable
buoy (Buoyant Turret Mooring or
BTM) allowing it to weathervane in
normal conditions and disconnect
from the FPSO upon the approach
of a hurricane. The BTM will be
configured with Steel Lazy-Wave
Risers which will be a first application
for a disconnectable FPSO. The
mooring system will also incorporate
the ability to adjust line tension during
operations by use of an In-Line Mooring
Connector. SBM Offshore’s over 30
years of turret experience including
the delivery of nearly 50 systems will
be leveraged to supply this pioneering
BTM system.
The FPSO is a typical Generation
2 design with a processing facility
capacity of 60,000 barrels of oil
per day (bopd) and 15 mmscf/d of
gas treatment and export. No water
injection facilities are specified. The
Suezmax hull will be able to store
800,000 barrels of crude oil and total
topsides weight will reach seven
thousand tons.

Rigid reel Lay Vessel 105
McDermott International has been awarded a lump sum contract
by LLOG in support if its Otis development located in the Gulf of
Mexico.
The Otis field, located in Block Mississippi Canyon 79, will be
developed as a subsea tieback to the Delta House floating
production system (FPS) and lies in approximately 3800ft of water.
The contract scope includes project management;
engineering, fabrication and installation of a 75 000ft insulated
rigid flowline and insulated steel catenary riser (SCR) with
associated pipeline end termination (PLET) and jumper; and,
McDermott’s Houston office will perform the overall project
management and engineering. The flowline and SCR are
scheduled to be assembled and fabricated at McDermott’s new
spoolbase facility in Gulfport, Mississippi.
Offshore installation is scheduled to be completed in early 2016
by McDermott deepwater rigid reel Lay Vessel 105 (LV 105).
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APERIMUS

Communications Limited

Specialists in communications,
stakeholder engagement and
external affairs in the oil and
gas industry

HELPING YOU TELL
YOUR STORY
Contact us at:
Aperimus Communications Limited
07734 310407
murielroberts@aperimuscomms.com
www.aperimuscomms.com

Alliance

OneSubsea has signed an
agreement establishing a
worldwide non-incorporated
alliance with Subsea 7.
The alliance will jointly
design, develop and
deliver integrated subsea
development solutions
through the combination
of subsurface expertise,
subsea production systems
(SPS), subsea processing
systems, subsea umbilicals,
risers and flowlines systems
(SURF), and life-of-field
services.

Technip for TAP
Technip has been awarded
by TAP for a project
designed to transport gas
from the Shah Deniz field to
the European market.
TAP project scope includes
an approximately 870km long
pipeline, which will start from
the tie-in with the TANAP
portion of the Southern
Gas Corridor project, at the
Greece/Turkey border.
The pipeline will then go
through Greece and Albania,
to eventually cross subsea
the Adriatic Sea to end in
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Puglia, Italy, where it will
connect to the Italian natural
gas network. Itis designed
to transport 10 BCM/y with
a potential future expansion
to 20 BCM/y, as more gas
becomes available.
The PMC contract awarded
to Technip will cover the
onshore portion of the
pipeline from Greece to
Albania and in Italy. The
services will include the
overall project and site
management, procurement
and subcontracting for all
the EPC packages.
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NEWS
Johan Sverdrup Template

The first piece of the Johan
Sverdrup development has now
been completed and installed on
the field in the North Sea.
In July, Heerema Marine
Contractors’ crane vessel Thialf
completed the installation of the
280t pre-drilling template.
The 32m-long, 10m-high predrilling template is one of the

smallest building blocks of the
Johan Sverdrup development but
plays a key role in the project.
The pre-drilling template contains
eight well slots that allow
production wells to be pre-drilled
before the drilling platform is
installed in 2018 and production
starts at Johan Sverdrup in late
2019.
Pre-drilling allows the production

Extension of RSV contract Geoholm

Petrobras has extended the RSV contract for the
vessel Geoholm for 18 months until December 2016.
The extension is a direct continuation of the current contract and the vessel has been operating for
Petrobras since January 2014.
The total contract value including options is in the
region NOK 325 million.
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capacity to be utilised as
efficiently as possible when Johan
Sverdrup has come on stream.
Statoil has awarded several main
contracts and utility packages
worth more than NOK 40 billion
so far. More contracts will be
awarded during the autumn. It
has also started building the
first platform jacket at Kværner
Verdal.

Turret Mooring System for Rosebank
Bluewater Energy Services
B.V. is pleased to announce
the award of a contract from
Hyundai Heavy Industries
(HHI) for the engineering,
procurement, construction
and integration (EPCI) of a
major Turret and Mooring
System for the Rosebank
Floating Production, Storage
and Offloading (FPSO)
vessel.

The Rosebank Turret and
Mooring System, which will
permanently anchor the
FPSO at its offshore location
and allow it to weathervane,
will be one of the largest
Turret and Mooring Systems
ever designed and built,
being about 80 metres
in height, with a process
manifold/turntable of about
34 meter in diameter.

This Turret and Mooring
System will be a key
component of the Rosebank
FPSO to be located
approximately 175 kilometres
northwest of the Shetland
Islands, with a water depth of
approximately 1,100 meters.

Bluewater Energy Services
B.V. will supply the Turret
and Mooring System
for integration at the
construction yard of HHI in
Ulsan, South Korea, where
the Rosebank FPSO will be
fabricated.

Turret and
Mooring
System

OneSubsea JIP

A typical subsea system
Image: OneSubsea

OneSubsea has entered
into an agreement to form
a joint industry program
(JIP) to develop subsea
systems technology for
20 000psi applications.

Typical subsea field development

The JIP, known as the
20Ksi Subsea System
Development Program,
will address the technical
challenges presented
by high pressure, high
temperature (HPHT)
reservoir environments
for development of
20 ,000-psi subsea
systems.
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OneSubsea will lead the
JIP by completing a portfolio of technology development projects and
managing the evolution
of the required enabling
technologies in order to
address Chevron’s high
pressure field development challenges, and
those of the wider subsea
industry.

Interview: Tore Halvorsen
Cost Cutting
In the past four yeas, around 80%
of the major discoveries have
come from deep water. In the next
decade, the industry will have to
deliver an additional 40 million
barrels simply to meet demand. If
current trends continue, a third of
this will have to come from deep
water.
A major problem is, however,
that the cost of developing these
reserves has risen. For the past
six or seven years, even while oil
prices began to reach $90-$100 a
barrel, operators saw their returns
on investment actually declining.
Now the oil price is nearer $60, it
is imperative that the industry finds
new ways to reduce costs.
Recognising the need to reduce
costs is not new. In 1990, the oil
price was around $40/bbl but by
1994, it had fallen to $16. The
industry responded by the cost
reduction in the new era (CRINE )
initiative. It was aimed at achieving
30% savings in capital costs and
halving operating costs.
At its core, this meant changing
the ways of working. The initiative
focused on entrenched issues such
as adversarial working cultures,
poor communications, lack of trust
etc. Two recurring topics were
increasing standardisation and
carrying out contracts in a different
way. Twenty years later, the
industry is being forced to revisit
these arguments.
"The subsea industry is maybe 30
years old," said Tore Halvorsen,
Senior Vice President - Subsea at
FMC Technologies, "and in that
time, we have never subtracted
the requirements from any
specification - we have only
added to them. New systems
and processes have added
functionality with more features or

inspection points, newer materials,
greater strengths.
In general, we have never used
our R&D brains, which have been
so good at making savings by
technological development, to
lower costs simply by removing
specifications. Now we have to.
We have particularly failed in
standardisation,” he said.
"At present, the industry has more
than 20 different specifications
for yellow paint That is a perfect
example of how difficult it is to
drive through standardisation. We
do, however, have to understand
what standardisation means and
importantly, what it doesn't mean.
"To some, it means that every
single tree and every single
manifold has to look the same,"
he said. " That is like saying that
the buyers of standardised aircraft
must all have exactly the same
interiors.
“To me, the lowest level of
standardisation are things
like material welding, paint
specifications, inspection criteria,
etc. At the next level lies the
components,such as the valves,
the actuators, connectors the
sensors. At the highest level is
the assembled parts of a tree or
manifold or tie-in system or choke.
"I believe that customers should
own that top level in order to
develop their fields. The two lowest
levels – materials and components,
however, should be owned by the
vendors.
“Unfortunately, there is an inbuilt interference from above on
things like the materials, painting,
inspection criteria etc. I cannot
buy a piece of material today
and assume that any customer
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will accept it. In fact, I know the customer wont
accept it because their specifications say that
they have to witness when material was made
and have an audit trail.
"Standardisation must start at a fundamental
level. Welding materials, paint specs etc
have to be accepted once and for all. The
components are designed by us. They are
proprietary and so we have to own that level as
well."If standardisation is to work, he says, the
customer must enter the scene at the assembly
level. At the moment, the customer enters the
scene considerably earlier.
"We believe that this change in culture could
result in savings approaching 25% of total costs,
but more importantly, significant time savings,"
said Halvorsen.
"We estimate that we could reduce the time
considerably, just by pulling materials from stock
and start the assembly process when the project
kicks off. Today, we have to start the project
by getting in the international queue for raw
materials."
Previous drives for standardisation suggested
that suppliers aligned towards a third party
specification such as a standard universal API or
ISO .
"There was a time when I thought that this
approach was maybe a way to go, but it never
happened and I think it never will. We may be
able to agree on a material level, but not on
component level," said Halvorsen.
"I have never thought that this would be easy and
if this going to happen, a lot has to be done on
our side.
"To reduce costs, however, standardisation, is
just one of a number of buttons that have to be
pushed. Others include removing interfaces,
changing contract models, using technology to
drive down, employing lean execution models,
etc. It is only by pushing them all, that you get
a step change. We have a number of teams
working in exactly these issues."

Tore Halvorsen
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With operators cutting staff down, there has never
been a better time to work closer to vendors.
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Offshore

Quad 204
Since it came onstream in 1998, the
Quad 204 fields of Schiehallion and
Loyal have produced around 350
million barrels) of oil and 4.6 billion
m3 gas. A total of 54 wells have been
involved in producing oil into the
Schiehallion FPSO and gas into the
export pipeline to the Sullom Voe
terminal in Shetland.
BP estimates that there is potentially
enough reserves in the fields and
outlying prospects, for the vessel to
remain on station until 2045. Over the
years, however, onboard production
facilities have seen a deterioration in
processing efficiency.
The operator considered making

offshore modifications or even
bringing the Schiehallion FPSO
ashore for refurbishment. Instead,
however, it seized the opportunity
to replace the existing vessel with
a new build facility. This major
redevelopment will expand the
throughput and enable nearby
discoveries to be tied in, potentially
increasing reserves to 450 million
barrels.
The Schiehallion and Loyal
development comprises five drill
centres. One is a water injection
centre and the remaining four
connect to the floating production
storage and offloading (FPSO )
system by a total of ten production
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lines. The seabed infrastructures are
completed by six water injection lines
and a gas lift line run from the FPSO
to the drill centres. A gas import /
export line connects to the Magnus
EOR export line.
The new Quad 204 redevelopment
would see the removal of the existing
mooring system, the disconnection
of the rigid steel flowline and the
recovery of the existing flexible risers
and dynamic umbilical systems. The
Schiehallion FPSO would then be
replaced by the new, larger, Glen
Lyon FPSO.
Before it is installed, however, the
field requires 21 dynamic flexible

risers, five static and two dynamic
umbilicals, and installation of 15
coated steel pipelines, totaling
30 miles (49 km). It also requires
manifolds and flexible jumpers.
Technip won the contract to manage
the subsea part of the project.
“We are responsible for everything
from the flange on the tree to the
riser hang off on the FPSO,” said
Richard Wylie, project director,
Quad 204,Technip. “In some cases,
we are providing equipment, and
in all cases, responsible for the
installation.”
“The project poses three main
challenges. Perhaps the most

notable aspect is its sheer scale and
duration. Projects often last one or
two years. This will last five, with four
seasons of offshore campaigns.
“Such projects might start with, say,
a couple of wells and a pipeline or
two. Infrastructure can be added
over time, as the field is developed.
In the Quad 204 redevelopment
project, however, we need
everything connected, from the
production wells to water injection
and gas lift, from day one.
“The second main challenge is that
it is a brownfield site. The seabed
equipment and pipelines will be
disconnected but not removed. This
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makes the seabed very congested, and
working everything around the existing
infrastructure has its challenges.
“The last challenge is the weather.
The weather window realistically lasts
between the beginning of April to late
September. As the working time is
relatively short, we have tocarry as much
work out in parallel. This year, we have
had six vessels working simultaneously.”
From 2013 to 2104 , Technip was
largely involved with removing the
old equipment. This year will focus
on installing the new systems before
the new, FPSO, the Glen Lyon, arrives
in2016.
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Offshore
Quad 204 contd.

From 2013 to 2104 , Technip was
largely involved with removing the
old equipment. This year will focus
on installing the new systems
before the new, FPSO, the Glen
Lyon, arrives in2016.
The Schiehallion FPSO had a 14
point mooring system arranged in
four bundles (two containing three
lines, two containing four). Each
1.8km mooring line was connected
to a 10m tall, 3m diameter suction
anchor.
"We cut away the mooring chain
just above the seabed by diamond
wire cutter and pumped out the
suction anchors, " said Wylie
"Like the Schiehallion FPSO, the
Glen Lyon will be permanently
moored with its turret allowing the
vessel to move freely according
to wind direction and sea state. It
will require 20 new mooring lines,
also arranged in four bundles. The
20 new suction anchors will be
located around 100m further out

than the existing anchors to avoid
clashing with the older system.
"The lines will be a chain-wirechain-wire assembly, stronger
and more capable than the
original. The suction piles have
been installed and the chain
looped back on the seabed, for
connection.."

Line Removal

The ten static production/test rigid
steel flowlnes linking the field to
the termination points under the
FPSO, were disconnected at the
DMac porch. They have been
pigged and will be left in situ on
the seabed. (Need to make it clear
this was not done by technip)
Technip removed a total of 18
dynamic risers (15 flexible lines
and three umbilicals). They
were separated from the clamp
anchoring the lower part to the
seabed, and reeled aboard a
recovery vessel. They were then
taken to Technip’s dedicated base

in Lerwick for recycling and
decommissioning. These were
found to be in good condition.
The fibre optic cable, however,
was disconnected from the
FPSO and stored on the seabed
for subsequent re-use. (Again,
not part of the Technip scope)

New Lines

The disconnected system is
currently being replaced by
new subsea infrastructure.

Map of Quad 204
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of 23 new risers (21 dynamic
flexible risers currently being
installed and two umbilical risers
that be installed after the FPSO
arrives). These production risers
were manufactured in Technip's
plant in Le Trait.
"While the project isnot the
type that would require 'world’s
first' technology," said Wylie,
"there are a few things that
stand out. The risers entering
the turret of the Glen Lyon, for
example, require protective bend
stiffeners. The bend stiffeners
on this project, however, are
considerably larger than anything
that we have done before."
In order to complete the subsea
architecture, Technip will install a
total of 24 new manifolds and 78
flexible jumpers.
"Activity on the field is busy,"
said Wylie. "The North Sea
Atlantic and Fugro Symphony
are currently involved in riser
installation work. The Siem Daya
2 is also being used for the
installation of jumpers and some
structures in the outlying parts of
the field.
The Deep BLue

The redevelopment will see the
addition of 11 new subsea trees.
Earlier this year, the five static
pipelines and five umbilicals were
laid on the seafloor.
"Part of the contract was to supply
corrosion resistant alloy lined
pipelines," said Wylie. "The bare
pipe was delivered to us by BP
and we carried out the pipeline
coating before sending it to our
Evanton Spoolbase for fabrication

into 1km stalks (Wasn’t pipe-inpipe but rather thermally insulated
standard pipe)
"These lines were laid in 2014 by
Technip pipelay vessel, Deep
Energy and completed in 2015 by
pipelay vesselDeep Blue which
made its maiden appearance in
the North Sea. It wassupported by
the Skandi Carla. "
These rigid steel flowlines will
connect to Glen Lyon by means
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"The Olympic Challenger is our
primary vessel for carrying out
the diverless tie-ins. It has one
of the two sets of DMac tooling,
the flexible tie-in system, that we
have used for most of the fields
in the area.
"The project is being driven by a
team of 100 in Aberdeen, " said
Wylie, "but in many ways it has
been an international venture.
When things were very busy in
2013 and 2014, we were able to
call upon other Technip offices
in Brazil, Canada Portugal and
Australia to carry out other
aspects of the project."

Offshore
R&D Targets Subsea Safety
As a significant number of
deepwater and ultra-deepwater
subsea fields come online within the
next decade, offshore infrastructure
will need to be expanded.
According to the Infield Systems
“Subsea Market Report to 2019,”
with a decline in oil prices and a
subsequent considerable drop-off
in global subsea tree orders during
2014, the subsea sector is entering
a challenging period.
Over the longer term, however,
Infield analysts expect the subsea
market, particularly in ultradeepwater (defined as 1500m water
depth and greater), to experience
a resurgence in activity. Over the
2015-2019 period Infield Systems
expects a compound annual growth
rate (CAGR) of 13.34% across the
global subsea sector, with 52% of
expenditure expected to go to the
ultra-deepwater market.
Latin America, particularly Brazil,
is expected to continue to lead
the subsea market, but analysts
are forecasting more subdued
growth compared to the previous
five years. In fact, Infield Systems
expects a CAGR of only 10% over
the next five years, which is a
significant drop from 21.5% CAGR
between 2010 and 2014.
The subsea market within Africa,
however, is expected to undergo
substantial growth, with subsea
Capex demand increasing by 60%
over the previous period. Analysts
are predicting Africa will increase
its demand market share to match
that of Latin America by 2019.
Not surprisingly, some regions are
expected to fare better than others.
The report points to the subsea
Capex growth across Asia-Pacific
in particular, which is being driven
by developments offshore Malaysia,
India and northwest Australia.
Offshore Asia, operators Shell and

by Gwo-ang Chang and Milton Korn ABS

India’s Reliance Energy are driving
demand with key developments
including Gumusut-Kakap, Pisagan
and the Dhirubhai fields. Offshore
Australasia, Infield anticipates
demand will be dominated by the
giant Ichthys development and
projects within the Greater Gorgon
area.
This volume of anticipated activity
implies significant construction
over the next four years as well
as the introduction of new subsea
technologies. Foreseeing the
emergence of safety considerations
as this industry segment expands,
ABS is investing in research and
development (R&D) that targets a
range of subsea safety issues with
the objective of keeping pace with
subsea technology development.

Risers and Pipelines

Among the projects being
undertaken by the SURF group
at ABS is one that focuses on
drilling risers. The scope of
this R&D programme is broad,
encompassing riser space-out and
stability calculations, storm hangoff analysis, operability analysis,
deployment/retrieval analysis,
vortex induced vibration fatigue
analysis, wave fatigue analysis,
drift-off/drive-off analyses and
weak point analysis. The goal of
the research is to use the results to
create a Guidance Note that can be
used for independent verification of
the structural integrity of the drilling
riser.
Another interesting research project
concentrates on free standing
hybrid riser systems. The hybrid
riser system consists of vertical
riser(s) tensioned by a near
subsurface buoyancy tank and a
flexible jumper connecting the riser
to a floater. The vertical risers can
be anchored to the seabed using a
foundation pile. It is a field-proven
concept, with installations to date in
the Gulf of Mexico, offshore Brazil
and offshore West Africa in water
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depths as shallow as 1500ft and as
deep as 8600ft.
Research results will be used
to produce the industry’s first
Guidance Notes for these types of
riser systems.
Subsea pipelines are another
focus area for R&D because they
are susceptible to damage that
can compromise their structural
integrity. Researchers are
evaluating pipeline safety in the
context of in-place stability and the
potential development of excessive
bending. Considerations for limiting
stress/strain begins with pipeline
route determination and pipeline
installation and includes on-bottom
stability, thermal expansion, lateral
buckling and walking, free spans,
dropped objects and trawling.
Research results will provide a
better understanding of these
issues.

Training

A recent award from Korea’s
Hyundai Heavy Industries (HHI)
required ABS to develop subsea

Latin America will see the most Subsea
activity in the near term, followed by
Africa, North America and Europe.
(Source: Infield Systems).

an interface to maintain continuity of product flow
between two separately installed subsea components.
These components can be subsea trees, manifolds,
pipeline segments, risers or in-line structures. Tie-in
spools also are used in pipeline repairs. Structural
integrity is critical because a subsea tie-in spool failure
can lead to loss of containment, which could result in
safety hazards and possibly environmental damage.
Reliability and integrity assurance are key factors in
design, fabrication and operation, and Guide and
Guidance Notes for these systems can be used from
the beginning of this process to the end.

Subsea Modelling

The bulk of the subsea capex spend in 2015 will be on pipelines. (Source: Infield Systems)

pipeline system design and training guidelines in
support of front-end engineering and design (FEED).
HHI has asked the organisation to develop subsea
pipeline system design guidelines and associated
training materials that include guidelines for global
buckling and walking analyses supplemental to the
ABS Guide for Building and Classing Subsea Pipeline
Systems and applicable industry and site condition
standards.
As part of the work scope, HHI received training on
how to apply the design guidelines during the FEED
phase as well as instruction on carrying out with FEED
document review services.

R&D initiatives aimed at the safe design and
engineering of subsea pipeline system and
technologies will be crucial as HHI expands its
business in the growing subsea sector. By working
with a classification society, HHI is leveraging external
capabilities to increase its technical competence and
knowledge in subsea pipeline system design.

Subsea Production Equipment and Components

With the rapid evolution of subsea production
equipment and components, it is important to
keep pace with technology advancement. Current
R&D projects are evaluating the equipment and
components from design to fabrication and testing.
The scope of this initiative is broad, encompassing
umbilical systems, subsea control systems, trees
(including tubing head adapters, valves, tees, crosses
and chokes) and tie-in spool systems, which provide
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One of the ways to simplify the transition from
engineering design to construction is model-based
design, an approach that lets engineers explore a
variety of alternatives and options for equipment and
systems before a capital commitment is made.
Modelling gives engineers a way to evaluate the
interaction of the electrical power systems with the
tieback and the pumping/compression stations. This
approach allows them to study hydraulic, thermal
and power quality phenomena during normal
operation scenarios such as startup, acceleration,
production, and shutdown as well as during transient
events. Modelling provides a vehicle to facilitate the
identification of faults prior to construction and the
opportunity to design them out.
The ABS Modeling and Simulation Project, which
incorporates model-based design, is part of ongoing
multiyear research targeting subsea power systems,
power systems associated with dynamic positioning
vessels and other innovative technologies that
are rapidly being rationalised and introduced into
the offshore sector. The hope is to further these
efforts through the formation of a JIP that will focus
on practical marine and offshore applications of
simulation technology.
As the preferred classification society for the
offshore and energy industry for more than 50 years,
the organisation has kept pace with increasing
investments in subsea research, from subsea
manifolds and templates, to communications
technology and processing equipment.
The ABS Technology team is working with both
industry and academic partners on subsea technology,
electrification and communication research initiatives
to maintain this partnership, with multiple projects
under way at its technology headquarters in Houston
and in its five global technology centres.
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Offshore
Hybrid Tree
OneSubsea has designed a
novel hybrid subsea tree system.
The unique design negates
conventional wisdom that dictates
that subsea tree systems must
have the tree and tubing hanger
arranged in series. Depending on
the field development plan and
risk profile, this new system is
potentially capable of delivering
considerably greater cost savings
and greater operational flexibility
than conventional designs.
Subsea trees are placed on
the wellhead to control the
flow and pressure of produced
hydrocarbons. During the life of a
field, sediment or scale entrained
within the wellstream can gradually
accumulate at strategic points
within the downhole tubing strings.
The operator must decide whether
to intervene into the well to clean
it out in a workover operation.
This can be expensive, especially
in deepwater wells, but the
subsequent increase in production
may remunerate the operator.

A horizontal
tree

Conventionally,
there are two
types of subsea
trees—vertical
and horizontal. A
key differentiator
between the two is
the position of the
tree relative to the
tubing hanger.
In a vertical
system, the tubing
hanger is installed
first. The well is
completed and
then the tree is
locked on top. Because it is installed
after the tubing hanger, the tree can
be removed relatively easily and
without disturbing the hanger.
Horizontal trees are installed in
a slightly different way. The tree
locks on top of the wellhead at
an earlier stage in the operation.
The tubing hanger is then
installed through the tree.
This arrangement makes
the tubing hanger more
accessible, however if the
tree needs to be removed,
the operator has to remove
the tubing hanger first.
All things being equal, the
vertical tree is typically a
larger assembly with more
components. Its cost is
therefore higher but the cost
of tree workover is lower.
The installation sequence
requires one extra trip of the
blow-out preventer (BOP)
stack to remove the wireline
plug out of the hanger, and
so installation cost is higher
for vertical trees compared
to horizontal trees

A vertical tree
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Conversely, the cost of a horizontal
tree is lower. The cost of workover,
however, is higher because the
entire completion needs to be
removed before the tree is detached.
The cost of doing this is huge—
sometimes up to US$40 million.
At the planning stage, therefore,
the operator must decide how
important well access and workover
is to the overall development plan.
The penalty for making the wrong
decision can be significant.
This prompted OneSubsea to
develop an ingenious solution called
the HyFleX Subsea Tree System.
An important aspect of the design,
patented and patent pending, is
how the components are packaged.
In describing the design during a
presentation given in the OneSubsea
stand at the 2015 Offshore
Technology Conference, James
Stewart, OneSubsea’s Subsea Trees
Product Manager said, “Instead of
the tree and the tubing hanger being
fixed and lying in series, they are
effectively assembled in parallel.
This means that the tree can be
installed and recovered completely
independently of the tubing hanger.
Doing so combines the benefits from
the vertical and horizontal systems
without the drawbacks.”

Instead of a single
large unit, the HyFleX
subsea tree system
comprises three
main modules that
are designed to be
independent.
An advantage of this
arrangement is that
they can be lifted
separately rather than
the entire assembly
installed as one large
and much heavier lift.
Because the separate
lifts are lighter,
crane capacity
requirements on the
installation vessel are
significantly reduced,
thereby increasing
availability and decreasing costs

The HyFleX
Subsea Tree
System

The modules are
l Tubing Head Spool. This contains the
connector system that joins the spool to the
wellhead. The tubing spool is a robust standardized
unit.
l Tree Module. This is where the project-specific
configuration occurs. It contains the hydraulic actuated
valves, choke, chemical injection valves, control
system, sensors and metering units. Anything that the
operator may wish to access or recover is contained in
the tree module.
l Tubing Hanger. This is the same field-proven design
that has been used for many years.
“The OneSubsea HyFleX subsea tree system may be
installed in a way similar to a typical horizontal tree
system,” presented Stewart. “The tubing head spool
and tree are installed first, and then the tubing hanger.
Alternatively, it can be installed with the tubing head
spool first, followed by the tubing hanger. It allows wells
to be batch set and the tree module installed just like a
vertical tree.
“The advantage of the HyFleX subsea tree system is
that it removes the tree installation from the critical path
of the drilling schedule. The operator can complete the
well and remove the rig without the tree needing to be
there. The operator can either recover the hanger first
or the tree first,” he added.
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When we talk about flexibility, the
downside is often that it costs more. In this
case, however, it may actually cost less.
Vertical monobore trees (VMXT) are expensive
because there is more equipment. When used in
association with a tubing head spool, it behaves
like two trees, one on top of the other. The HyFleX
subsea tree system is significantly lower in cost
when compared to VMXTs.
In the vertical system, removing the tree requires
running a wireline plug through the tree to plug
the hanger. The tree can then be recovered. Yet
recovery is even easier with the HyFleX subsea tree
system from OneSubsea because the well can be
isolated by simply closing the manual valves in the
tubing head spool, without needing intervention
equipment to run the plug.
“Looking at total life-of-field costs, made up of
hardware costs, installation costs and workover
costs for one well, the horizontal tree is the highest
cost option. A vertical monobore tree comes in at
less than half the cost. The HyFleX subsea tree
system is still about $10 million less per well than the
VMXT,” noted Stewart in his presentation.
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Offshore
Hybrid Tree contd.

Installation

The installation of the OneSubsea
HyFleX subsea tree system may
be just like a horizontal tree, the
tree being installed first, followed
by the tubing hanger. However
without any reconfiguration the tree
may be installed just like a vertical
system. In that case, the installation
sequence commences with running
and installing the tubing head spool
onto the wellhead.
Its orientation, which is controlled
by the remotely operated
vehicle (ROV), is set to suit field
architecture. The tubing head spool
has a wellhead connector, manual
valves to isolate the annulus and
production bore, and a flowline
connector to enable the well
jumper to be installed or recovered
independently of the tree.

The tubing hanger is installed next.
The BOP stack is latched on top
of the tubing head spool, enabling
the operator to enter the well, clean
it up, conduct well tests, and run
and test the hanger, all of which are
performed using existing tools.
Next, the operator runs a wireline
plug into the tubing hanger and
closes valves on the tubing head
spool to ensure that the well is fully
isolated.
With the well isolated, the operator
can perform operations such as
installing the flowlines and jumpers,
regardless of whether the tree
module is present.
When the tree module is installed,
it is light enough to be run on wire.

It is designed to passively orient
itself so that the pressure-containing
and hydraulic-containing hubs are
positioned and oriented to make up.
When production begins, an ROV
is deployed to enable well flow by
opening the manual valve on the
tubing head spool.
“In the design, there is an
independence between the tree and
the tubing hanger. Like a horizontal
tree, the tubing hanger can be easily
recovered from the center of the
tubing head spool. However, with
the HyFleX subsea tree system,
the tree can also be recovered
or installed independently of the
tubing hanger. That’s what gives the
system more flexibility,” presented
Stewart.

V-Lock Stab
Viper Subsea has released the
next generation of its innovative
V-LOCK hydraulic stab plate. At
launch in 2011, V-LOCK offered
performance significantly in
excess of existing products
with good clamping and
separation forces together with
good misalignment capability
V-LOCK

on make-up and a proprietary
secondary release mechanism.
The newly released version
offers even greater cost and risk
reduction benefits for first tier PCS
and umbilical vendors, installers
and operators.
The new model is designed
such that all the coupler float
requirements are built into the flying
half of the stab plate, with couplers
rigidly mounted within the fixed half
of the stab plate.
This mitigates assembly risk for
the small-bore tubing installation on
the Tree and Umbilical Termination
Assembly (UTA). The need for long
lengths of hydraulic tubing behind
the fixed plate couplings in order
to maintain coupler compliance is
therefore no longer required.
V-LOCK hydraulic stab plate
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The consequence of removing
the need for fixed plate coupling
compliance is a reduction in
the size of the UTA structure
which thus facilitates compliance
with the Umbilical Termination
Size Reduction (UMSIRE) Joint
Industry Project (API TR 17TR9
Subsea Umbilical Termination
(SUT) Selection and Sizing
Recommendations).
The aim of this JIP is to reduce
the size of the UTAs and
therefore reduce the installation
time and costs. The fact that, by
design, the fixed plate couplings
are rigidly mounted also means
that they are less susceptible to
the effects of cementation from
calcareous growth.
The ‘zero float’ V-LOCK
completed qualification early in
2015 and the first commercial
deliveries have now been made.

Case Study
OneSubsea tested the system design in a four-well
field development in Malaysia. The operator wanted
to tee four trees into a flexible flowline daisy chain
arrangement. They wanted to install the flowline
independently of the trees.
“Because the tubing head spool is separate from the
tree, we were able to integrate the functionality of the
in-line tee into the tubing and spool,” shared Stewart.
“Originally, four trees and four tie-in sleds were
installed with jumpers connecting the tree to the
sled, requiring 16 jumper connections and 12
pressure caps; however, with the HyFleX subsea
tree system, OneSubsea was able to simplify the
system to four trees, eight jumper connections and
eight pressure caps.
“We integrated the four in-line trees into the tubing
head spools, which resulted in an immediate
hardware savings of 20%, not including installation
costs.”

DOF Subsea Contract

DOF Subsea has reached an agreement with
Subsea 7 for the chartering of the vessels Skandi
Acergy, Skandi Seven and Skandi Skansen.
Subsea 7 has committed to a 3-year firm period
for the vessel Skandi Acergy, commencing in
direct continuation of the current firm period.
The vessel is then firmly contracted until August
2019.
For the vessel Skandi Skansen, the parties have
agreed on a new contract for 2016 ensuring
utilisation for most of the summer season. Skandi
Seven will be redelivered to DOF Subsea on 1st
January 2016.
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Offshore
Seabed Pumping
As a field produces, the
reservoir pressure naturally
begins to decline. At some
point, this pressure becomes
insufficient to drive the well
fluids to the production facilities.
This problem can often be
reversed, however, by applying
energy in the form of pumping.
Flow assurance is particularly
important in deep waters. Not
only does the well essentially
have the weight of the fluid
column pushing down on it.
It would also have to have
sufficient energy to travel
thousands of metres upwards in
order to reach the processing
facilities. In the case of long
distance tiebacks, the well
stream may also have to travel
many miles horizontally before it
begins its vertical journey.
The most efficient place to
locate a pump is within the
reservoir, or as close as
possible to it. Over the past
decades, companies have
consequently developed and
enhanced small diameter
electrical submersible pumps
to fit within the confines of
production wells.
While the engineering within
these devices have improved
to vastly reduce failure rates, at
some time over the field’s life,
most wells will have to replace
the downhole pump assemblies.

POWERJump
flowline booster
system

This can be expensive; in deep
water, potentially prohibitively
so. The operator has to balance
this cost against the net benefit
of improved production.

advantage that the pump size is not
constrained by the small diameter
of the well. It is also considerably
easier to access.

An alternative to installing the
pump in the reservoir, is to
install it on the seabed. From a
hydraulics viewpoint, this is not
as efficient however it has the

Seabed pumps are generally large
and powerful. A typical scenario
would envisage numerous wells
connected into a manifold and
a large subsea pump boosting
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the accumulated flow to the
surface.
In 2012, Petrobras’ Cascade
Chinook development became
the then deepest seabed pump
in the world. The company
installed its first ESP in a
seabed well in 1994 and has
considerable experience in this

POWERJump flowline booster

POWERJump

area. This pioneering development,
however, included a system based
on a pair of conventional 20 000
b/d ESPs laid nearly horizontally in
a frame lying on the seabed. This
approach combined easy access
with using inexpensive, proven
technology.
Last May, Baker Hughes/ Aker

Solutions’ Subsea Production
Alliance introduced the
POWERJump flowline booster
system, the first jointly-developed
technology out of the alliance..
The new system exhibited
broad similarities to the Chinook
Cascade seabed boosting
system. Uniquely, however, it
was designed to be incorporated
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within existing subsea
architecture.
“When a field is developed,
the flowline and the subsea
hardware such as the subsea
trees or manifolds, are all
installed separately,” said Chris
Hales, business development
manager.
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Offshore

POWERJump

Seabed Pumping Conts
“They are then connected
together by a rigid or flexible
flowline jumper. The POWERJump
envisages replacing these jumper
spools with jumpers incorporating
an ESP. It can be used in new
fields or similarly, retroffitted for
brownfield applications.”

POWERJump units are typically up
to 2MW and able to pump up to
30 000 barrels a day. This solution
occupies the space in the market
below where a large multiphase
pumping system would be selected.

“Given that vessels are
considerably cheaper and more
abundant than rigs, the seabed
unit installation and retrieval costs
are lower. In some areas, it is
conceivable that the operator
could potentially wait weeks or
months to access a rig to work
over a wellbore ESP.

“It also affords the opportunity
to tie back stranded reserves,”
said Hales. “Some fields have
local oil accumulations that are
not cost-effective to develop. The
POWERJump is a tool that can be
used to make these smaller and
marginal accumulations economical
to develop.

“Rather than a field pumping
solution, POWERJump units are
“The main advantage over
more typically considered on a
downhole ESPs is the intervention well-by-well basis. It is, however,
cost. It can be accessed by a light possible to use them on each well
intervention vessel rather than
entering a manifold. This gives
from a full-size rig. The time taken the operator considerably more
for retrieval is measured in hours
flexibility when deciding how much
rather than days.
individual wells should be boosted.
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“From an ESP management
perspective, instead of being
immersed downhole in high
temperatures, they lie on the
seabed at a considerably more
comfortable ambient temperature of
around 4–10°C.
“What makes life difficult for an ESP
is that it constantly changes load
as the gas increases. The system
design, therefore incorporates
fluid conditioning units to dampen
slugging and recirculate some liquid
back to the pump intake, so that
the pump is always in liquid, even if
there is a gas slug coming through.
Interestingly the POWERJump
system is being offered on a
lease basis; a new concept for
subsea. “We have a lot of pay
for performance contracts with
the ESPs around the world and
can apply that philosophy to this
system,” said Hales.

2
1

3

4

7
5

6

8
4

9

10

11

12
13
14

PVLS
This summer, Maritime
Developments’ new portable
vertical lay system (PVLS) begins
work on a major North Sea
development. This solution which
can be assembled on the quayside
before being installed on the
vessel.
Its compact footprint allows more
mission equipment to be carried on
deck, therefore reducing port visits;
while the efficient layout of the
tower allows direct access to the
firing line with ancillary attachments
- all contributing to reduced vessel
days.
Furthermore, its design allows
for operations over the side of
the vessel, which can open up
additional operational sea state
windows.

Maritime Developments
delivered the PVLS as part
of a complete flexible pipe
laying spread, which included
a 350-tonne reel drive system,
capable of handling multiple
reels. This new third generation
reel drive and track system has
some key features to reduce
the vessel mission cycle
including eliminating the need
to sea fasten the reels to the
deck.
According to the client, this
integrated system offered
significant reduced vessel
days when evaluated along
with other traditional
equipment and methods.
Portable vertical lay
system (PVLS)
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Nimway completion
and workover riser
connectors

Offshore
Nimway connector
Subsea Riser Products (SRP) has secured a contract
to develop and qualify its Nimway 510 and Nimway 710
completion and workover riser connectors for a leading
subsea wellheads and production systems provider.
The commitment of more than US$ 4 million is against
SRP successfully qualifying the connectors to ISO 136287:2005 and the latest working draft of API specification
17G (2015); with the client obtaining exclusive rights to
the 5 ¼in and 73/8in, 10 000psi connectors for at least two
years.
The contract is paired with a strategic supply agreement,
which enables SRP to source wider support services from
other Acteon companies involved in subsea risers and
moorings, including 2H Offshore and Pulse Structural
Monitoring.
The qualification programme involves manufacturing the
connectors, welding them to production-grade pipe and
then testing their endurance using hydrostatic pressure,
bending and resonant fatigue tests.
The design and machining work for the contract will be
done in the UK, with forgings procured from Italy. The

qualification testing work will be completed primarily
in Houston, USA. The qualification programme will
be complete by the first quarter of 2016.
Nimway is a new design of high-capacity, quickmake-up connector involving proven technologies
and a novel tensioned sleeve design that has
evolved from SRP’s experience in designing highpressure dynamic flanges. Reliable metal sealing
and dual bore capability are two of the connector’s
system architecture benefits.
SRP secured the agreement following detailed
design and successful proof of concept tests
funded by Acteon on Nimway 515, SRP’s 5 ¼-in. 15
000-psi connector. SRP already has plans for the
Nimway product family, having commenced detail
design of Nimway 520, a 5 ¼-in connector rated for
20 000 psi working pressure at 350 °F in 10,000 ft
water depth.

IWOCS Deployment System Completes Deepwater
A portable Intervention Work
Over Control System (IWOCS)
deployment
systemand
developed
Seatools’ Flooding
Inclination
by Caley Ocean Systems has
Monitoring System was used during
been used to successfully test
the installation of the Gina Krog
the
manifold functions on four
Jacket. Thesubsea
data that
it visualised,
deepwater
manifolds
post
provided
new
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for both
installation.

the subsea interface for the
umbilical, hydraulic flying lead
and two electrical flying leads
supplying electrohydraulic
power and communications to
each subsea manifold during
testing.
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Caley Fabrication
IWOCS Deployment
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ever builtreeler/power
by Heerema’s
Vlissingen
deployment frame. Deployed from
yard. The structure has a height of
a vessel of opportunity, the IWOCS
142m, a footprint of 60 by 50m and a
deployment
system enabled
weight
of over
the
subsea
in-situ testing and
17 000t, including
riggingmounted
and
operation
of all manifold
buoyancy
tanks.
valves
via the
manifold subsea
control module (SCM).

Deployment Frame and
Umbilical are safely handled
by the dedicated A-frame and
docking unit. Equipment is fully
captured during in-boarding
and outboarding with minimum
manual intervention, and increased protection of the equipment.

Statoil and the installation contractor, The IWOCS Subsea

The Flooding and Inclination

Overboarded
and retrieved
Monitoring System
visualises the
using
the IWOCS
umbilical,
the
flow and
volume of
water in the
deployment frame provided
compartments of the jacket legs

The deployment system requires less deck space, and is safer
and more operationally efficient than a conventional IWOCS
reeler and sheave arrangement. All operations take place
within the boundary of the skid unlike a conventional IWOCS,
taking up less deck space and providing a safer working
environment. Once overboarded the deployment frame is
guided subsea by ROV.
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IWOCS
subsea
deployment
system

Peregrino marks 100 Million Barrels Produced
With 100 000 barrels per day of
production capacity, Peregrino is
the largest oil field operated by
Statoil outside Norway.

700 workers from 25 different
companies work offshore, along
with 350 office works in Rio, to
make the Peregrino field function.

The Peregrino field is located
85 kilometres offshore Brazil in
the Campos basin at about 100
metres water depth in licenses
BMC-7 and BMC-47. Production
from the field started in April
2011 and reached its plateau of
100,000 bbl/day in 2013.

The Peregrino field showcases our
project management, execution
and subsurface and reservoir
management skills. We are using
our experience gained at the
Norwegian continental shelf to
share competence and experience
and to create value locally in Brazil.

The first phase of the
development includes two fixed
drilling and wellhead platforms
and a large floating production,
storage and offload unit (FPSO).
A total of 40 producer wells
are planned, using advanced
horizontal well technology to
maximize recovery.

Statoil is now developing the
Peregrino phase 2 project, which
will enable the extension of the
economic life of the Peregrino field.
The project entails a new well head
platform and drilling rig (Platform
C) and adds approximately 250
million barrels in recoverable
resources to Peregrino field.

The field contains 300 to 600
million barrels of recoverable
oil equivalent, with a significant
yet-to-find potential. Around

The Plan of Development (PoD)
was submitted to Brazilian
authorities in January 2015 and the
production is expected to start in

the end of the decade.
The field was discovered in
1994. Statoil acquired a 50%
stake in the discovery in 2005,
and the remaining 50% and
its operatorship in 2008. The
Peregrino development plan
was approved by the Brazilian
authorities in 2007.
In May 2010 Statoil sold a 40%
stake of the Peregrino field to
the Sinochem Group. Statoil
holds 60% ownership and the
operatorship of the field and
Sinochem the remaining 40%.
Map of Peregrino
Image: Statoil

The Peregrino field. Image: Statoil
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Offshore
Wave Measurement on Alvheim
Fugro is providing wave
measurements to support
construction operations at an
improved oil recovery (IOR)
project on the Alvheim field
(operated by Det norske
oljeselskap ASA). The fields
is being extended by Technip
and involves four areas that are
being tied-in via subsea wells to
improve oil production rates.

real-time wave measurements in
order to estimate the sea state
with reliability and confidence.
The data will be used to inform
safe and efficient operational
planning activities, minimise risk

and maximise cost-efficiency.
Technip has commissioned Fugro
to deploy a Datawell Waverider
buoy to monitor wave conditions
onsite in real-time over a period of
12 months.

Technip’s subsea operations
– the installation and tie-in of
spools and protection covers,
along with a manifold – are being
performed at depths of around
120 to 130m.
Technip required access to

Waverider buoy monitoring wave conditions

Osbit’s Double Helix Of Deliveries
Osbit has successfully delivered
two well intervention equipment
projects, totalling several million
pounds, to Helix Well Ops UK for
installation on the Q7000, currently
in-build in Singapore.
Each of the two projects is a
bespoke, custom-made system;
a set of twin Cursor type ROV
Launch and Recovery Systems
(ROV LARS) form its largest
contract to date, while the
Umbilical & Guide-wire Handling
System (UGHS) is a design first
.
Each project required overcoming
challenging space constraints and
designing the systems to operate
in severe weather conditions.
The UGHS system facilitates
the handling of guide wires and
umbilicals above the well head,
allowing free and unobstructed
access through the moon pool for
the launch and recovery of large
well equipment.

Both projects are to be installed
on Helix’s new Q7000 semisubmersible well intervention
vessel.
ROV LARS Project Manager Steve
Binney comments “We have a
strong track-record with Helix;
we worked very closely with their
own engineers to ensure that the
systems can operate reliably in
severe conditions and still meet
the packaging constraints
within the hangars”.
He added: “Helix must
deploy its ROVs in the most
extreme of conditions.
In these challenging
circumstances, there
is no room for error in
subsea operations this demands the very
highest standards from
suppliers.”
In March, Helix also awarded
OP another large contract to
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produce three sets of
Intervention Tension Frame
(ITF) systems. One of
these systems will also be
installed on the Q7000,
with the other two being
fitted to the new Siem Helix
1 and Siem Helix 2 vessels
that are to be chartered by
Helix.
Osbit systems installed
on the Q7000

Monitor.
Maintain.
Maximize.
A whole new approach
to production performance.

New technologies. New analytics. New
vessel-based intervention capabilities.
FMC Technologies brings them all together
in an integrated package we call Life-ofField Services. Now, for the first time, you
can monitor 100% of the data your subsea
system produces, schedule repairs before
equipment fails, and reduce intervention
costs by 40 - 50%. That means better
information and better control for you to
maximize your field’s production.
Copyright © FMC Technologies, Inc. All Rights Reserved.

www.fmctechnologies.com
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Vessels
Second Damen
Offshore Carrier
8500 Launched

The subsea support vessel
Maersk Connector was launched
at Damen Shipyards Galati,
Romania It is owned and operated
by Maersk Supply Service and
has been built to contract for a
seven year charter agreement with
DeepOcean.
Maersk Connector is the second
of a new generation of cablelaying vessels developed by
the Damen Shipyards Group.
Equipped with survey and
trenching capabilities, she will
extend DeepOcean’s capabilities
in the larger cable-laying end of
the market, representing a new
focus on interconnector projects in
addition to oil and gas sector and

renewables
work. Her
7,000 tonne
carousel
will make
her well
suited for
installation
and burial projects from
land-fall to deep water and
also for operations in remote
geographical locations. The
vessel is designed to meet the
high standards demanded by
North Sea oil and gas customers.

beam of 27.5 metres. The 9,300
dwt vessel features 2,200 square
metres of unobstructed deck with
a loading capacity of 20t/m2 and
ro-ro capability. Top speed will be
12 knots.

Developed as a flexible platform
for both transport and installation
work offshore, the DOC 8500 is
138 metres in length and has a

Following the launch, the Maersk
Connector will have the helideck,
cranes and bridge installed. Sea
trials due by the end of this year.
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Far Sentinel

Farstad Shipping ASA has taken
delivery of subsea-/construction
vessel Far Sentinel (Vard 3 07)
from Vard Langsten.
The vessel is designed for
subsea construction/IMR
operations to 3,000 meters water
depth, has an overall length of
142.6 meters, beam of 25 meters
and a deck area of 1,800 m².
The vessel is equipped with two
offshore cranes, of which the
larger one has a lifting capacity
of 350 tons. Furthermore the
vessel is arranged for 3 pc ROV
(Remote Operating Vehicles)
and accommodation for 130
persons.

l QUEIROZ GALVÃO
EXPLORAÇÃO E PRODUÇÃO S.A.
has awarded a 2 year contract to
the AHTS Far Sagaris to support
their drilling program in Brazil.
The vessel is presently in layup
in Norway and will have some
additional equipment installed
before she will be departing for
Brazil.

l An international oil company
has awarded a contract to
the PSV Far Spica to support
their activity on the UK shelf.
Commencement will take place
in August 2015, and duration of
the contract will be 14 months
with a further 6 x 1 month option.
The vessel has been laid up in
Norway since early May.

l Saipem has awarded the CSV
Far Samson a contract of 9 months
duration to support their activity
in Brazil. Commencement of the
contract will take place during Q3
2015. Furthermore, Saipem has
awarded the Far Samson a 1 year
contract from October 2016 with a
further 2 x 1 year option.

l PSV Far Solitaire has
been awarded a contract
by an international oil
company for operation on the
Norwegian Continental Shelf.
Commencement is expected to
be in September/October 2015,
and the firm period is until 15
December 2016.
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Grampian Devotion
North Star Shipping has reinforced
its fleet of next generation vessels
after taking delivery of its new ERRV,
the Grampian Devotion, in Aberdeen.
The latest vessel represents the
eighth and final D-class IMT-950
Emergency Response and Rescue
vessels (ERRVs) that the company
has had specially built as part of a
major £110million investment programme.
North Star Shipping has added
seven other D-class IMT-950 ERRVs
to its fleet since 2011 with the company’s investment plan due to be
complete over the next year with the
launch of two F-class IMT-958 multirole ERRVs, the Grampian Fortress
and Grampian Freedom.
The D-class vessels, which are 50
meters in length, are outfitted as a
minimum with one daughter craft,
one fast rescue craft and state-ofthe-art rescue facilities. The F-Class
vessels, which are slightly larger
at 58 meters long, feature diesel
electric propulsion via twin Azimuth
Stern Drives. They will also be
equipped with daughter craft and
fast rescue craft as well as being
able to transfer and store limited
deck cargo and provide offshore
locations with fresh water and fuel if
required.
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Vessels
Olympic Delta

Delta SubSea has entered into an
agreement with Olympic Shipping
for the Olympic Delta, a newly built
Multipurpose Subsea Support &
Construction Vessel.
The Olympic Delta is a GREEN
Vessel designed according to
DNV class, with high focus on
reduced fuel consumption, which
also means lesser emission to
the environment. The vessel is
equipped with two Delta SubSea
Schilling HD 150 HP work-class
remotely operated vehicles (ROVs)
from DSS’s fleet.
The 94 m long, Olympic Delta, has
a maximum speed of 13 knots and
is equipped with an 80 T (AHC)
crane with 2,000 m of wire. The
vessel also comes equipped with 3
bow thrusters designed for working
in high currents and a 6 m x 6 m
moon pool for construction work.
The Olympic Delta has one ROV
hangerdeck area and two WROV
LARS located on the starboard
and port sides of the vessel. The
vessel is equipped with Kongsberg
K-Master DP control and navigation
equipment and has 52 staterooms
for 80-man POB.
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Inspection Repair and Maintenance
Fugro Provides Integrity Monitoring System For Berkut
Fugro has delivered a bespoke
structural monitoring system for
Exxon Neftegas-led Sakhalin-1
Consortium, to monitor the
structural integrity of its Berkut oil
platform in the Arkutun Dagi field.
Located on the North-East
coast of Sakhalin island in the
Russian Far East, the Berkut oil
platform is one of the world’s
largest floatover platforms and
is designed so that the topsides
are isolated from the base using
friction pendulum bearings (FPB).
It faces challenges from the subarctic environment that include

18m waves, 2m ice floes and
temperatures ranging from -44ºC
to +32ºC
Fugro was commissioned to
provide an integrated system
to monitor both the seismic
response of the platform and
the performance of the FPB’s.
The bespoke solution also had
to satisfy the Russian GOST and
GOST-Ex certification requirements
and withstand the extreme
environmental conditions.
Fugro configured the bespoke
environmental and explosion

protection equipment at its
Glasgow offices using a set
of proven sensing and data
acquisition equipment.
The flexibility of Fugro’s SIMS data
acquisition software package
enabled engineers to include
additional functions requested by
the client during the system build.
The factory acceptance test (FAT)
was witnessed by WorleyParsons,
the lead contractor for the project,
before the equipment was
shipped to the oil platform for
installation.

Danish ports approve HullWiper
Copenhagen, Kalundborg
and Fredricia have granted
permission for GAC EnvironHull’s
pioneering, diver-free,
underwater HullWiper solution
to be used within their ports and
outside of holding areas.

“The granting of permission to
use HullWiper in these three
Danish ports represents the latest
in our growing list of approvals
around the world,” says Simon
Doran, Managing Director of GAC
EnvironHull.

These approvals represent
the latest expansion of the
service into the Scandinavian
region, following the approval
of the Remotely Operated
Vehicle (ROV) to clean hulls at
Gothenburg, Sweden in 2014.

HullWiper is the response of global
shipping, logistics and marine
services provider GAC
to growing demand for
environmentally sound and costeffective hull cleaning solutions to
optimise vessel performance at

a time when ever more stringent
environmental restrictions are
coming into force.
From an environmental perspective,
a clean hull significantly enhances
vessel speed and performance
by reducing resistance, thereby
decreasing carbon emissions
and fuel consumption. However,
traditional hull cleaning methods
using divers with brushes can
present a risk to the delicate ecosystem and damage expensive
anti-fouling hull coatings.
Operationally, the ROV can clean
up to 2000m² of hull per hour
without causing any damage
to anti-fouling surfaces, due to
brushless technology which uses
adjustable pressure water jets to
remove marine fouling.
As no divers are involved, cleaning
can be take place alongside
a vessel during loading or
discharging operations, and any
risk to life is significantly reduced.

HullWiper
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Sonomatic Corrosion Mapping
Sonomatic has deployed its
corrosion mapping approach at
a depth of 1435m, setting a new
benchmark for depth with this
technique.

was to validate absence of low
level degradation so that a case
could be made for operation
without the need for an in-line
inspection.

The inspection was carried out
using the ROV-iT, a ROV-deployed
ultrasonic inspection tool developed
by the company. Sonomatic’s
ROV-deployed tools carry many key
benefits, among them the ability to
carry out inspection work without
the need for divers or a dive support
vessel, and at much greater depths.

Since the coverage for the subsea
inspection was low, meeting
this objective was dependent
on providing a highly sensitive
inspection with very accurate wall
thickness measurements on a fine
scan increment.

A major objective of the inspection

coating, matched that in
shallow water, demonstrating
Sonomatic’s capability to
deliver its world leading
corrosion mapping accuracy
even at great depth.
The results of the detailed
analysis of inspection
performance, as achieved in
the field, were central to the
integrity assessment. This was
based on statistical methods
developed by Sonomatic
for planning and evaluation
of targeted inspections on
unpiggable gas pipelines.

The inspection performance
achieved at a depth of 1435m,
through a 3 layer polypropylene

External Pipeline Inspection
HullWiper cleans about five times
faster than conventional cleaning
methods with divers, reducing
cleaning time by approximately
half.
The entire process is in line with
the GAC Group’s stringent Health,
Safety, Security and Environment
(HSSE) and compliance policies,
as well as all local and regional
environmental regulations.
Residues and harmful marine
growths captured during
cleaning are disposed of in an
environmentally-friendly manner
instead of being discharged into
the sea as done using traditional
methods.
HullWiper was launched in late
2013 in the Middle East, where it
is now available at Dubai, Fujairah
and Sharjah (UAE) and Sohar in
Oman. It entered the European
market last year, and was launched
in Singapore and Malaysia at Sea
Asia 2015 this year.

Nord Stream has completed an
external inspection of the two
pipelines. The job was executed
using a Remotely Operated
Vehicle (ROV), equipped with
digital cameras, specific sensors
and operated from a dedicated
support vessel. The visual and
instrumental (geophysical)
inspection was performed on
the whole length of the pipelines
through the Baltic Sea.
The objective of the inspection
survey was to collect high-quality
data to assess the integrity of the
two pipelines through the analysis of several factors: accurate
position of the pipelines (vertical
and horizontal), depth of burial
into the seabed, possible freespans, condition of the cathodic
protection system, verification
of existing cables and pipelines
crossings, status of intervention
works (settlement berms).
The results confirm that the
pipelines are still in a period of
settlement, as expected, and
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that all changes are in agreement
with the design parameters.
The ROV also recorded the position of cultural heritage sites in
the vicinity of the pipelines, and
confirmed that the sites were not
affected by the presence of the
Nord Stream structures.
The survey was conducted between May and November 2014
and it is planned to be performed
again in 2015.
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Nord Stream external inspection

Installation and Mooring

Foundation installation project

InterMoor successfully completes Juniper contract offshore Trinidad and Tobago
InterMoor has completed its
role in the largest foundation
installation project offshore
Trinidad and Tobago to date.

semisubmersible drilling rig
to the preset mooring spread
InterMoor had previously
installed.

The final stage of the project
involved hooking up Diamond
Offshore Drilling’s Ocean Victory

This step marks the completion
of InterMoor’s mooring and
foundation installation campaign
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for BP Trinidad and Tobago’s
(bpTT) Juniper gas project.
The hookup took less than
four days and required 14
InterMoor personnel offshore,
including rig coordinators
and superintendents, riggers

and engineers aboard the UOS
Pathfinder anchor-handling
vessel.
Before the hookup, InterMoor
successfully completed a contract
with bpTT, which included the
initial design of a mooring system,

the fabrication of driven piles
and the installation of a preset
mooring spread. InterMoor
designed and fabricated eight
piles (1.2 m in diameter by 39
m long) at its facility in Morgan
City, USA, and provided offshore
project management services for
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the mooring preset campaign.
This included installing the driven
piles using H-links and 300 m of
ground chain per leg from the Boa
Deep C construction vessel. The
Juniper project was carried out in
a water depth of 100m with strong
water currents.
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Installation
Release Numansdorp, 30
June 2015
Seatools’ Flooding & Inclination Monitoring System
provides new insights for
engineers during Gina Krog
Jacket installation.
Seatools B.V. is proud that
our Flooding & Inclination
Monitoring System not only
performed very well during
the installation of the Gina
Krog Jacket, but also that the
data we visualized provided
new insights for Statoil &
Partners, Heerema Fabrication Group and Installation
Contractor.
The jacket is the largest
launch jacket ever built by
the Vlissingen yard of Heerema Fabrication Group,
with a height of 142 meters,
a footprint of 60x50 meters
and a weight of over 17,000
tons, incl. rigging and buoyancy tanks.
The Flooding & Inclination
Monitoring System visualizes
the flow and volume of water
in the compartments of the
jacket legs during the upending process of the jacket, as
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Flooding & Inclination Monito
Seatools’ Flooding and Inclination
Monitoring System was used
during the installation of the
Gina Krog Jacket. Not only did it
perform efficiently, but the data
that it visualised, provided new
insights for both Statoil and the
installation contractor, Heerema
Fabrication Group.
The jacket is the largest launch
jacket ever built by Heerema’s
Vlissingen yard . The structure
has a height of 142m, a footprint
of 60x50m and a weight of
over 17 000t, incl. rigging and
buoyancy tanks.

Gina Krog jacket

oring on Gina Krog Jacket
The Flooding and Inclination Monitoring
System visualizes the flow and volume
of water in the compartments of the
jacket legs during the upending process
of the jacket, as well as the resulting
inclination.
With this system, the transport and
installation engineers were able to
monitor and record in real time the
physics of a jacket upending operation
for the first time. This data provides
feedback on the theoretical flow rates
of air and water during the launch. It will
now be used by Heerema to deepen
their knowledge about this critical
process.

UT3 Aug

47

Flooding and Inclination Monitoring System

Sept 2015

Installation
Taking Strain out of Installation
When a piece of equipment
such as a template, spool
piece or protection mattress is
lowered onto the seabed, it is
necessary to detach the load
from the crane wires.
In shallow water, the job of
unhooking or cutting away
crane wires is usually carried
out by teams of divers. This
can be potentially hazardous
due to the extreme working
environment, heavy equipment
involved and length of time
needed to carry out each task.
ROVs are used in deeper water,
however, cost can become an
issue.
So it’s not surprising that a new,
safer, faster and less expensive
method of separating a heavy
lift crane from its underwater
load is attracting considerable
attention from the offshore
construction community.
This prompted Sonardyne
to develop a system based
on its ORT acoustic release
transponder that is commonly
used by ocean researchers to
moor scientific equipment on
the seabed.
When the contractor wants
to recover the equipment, a
high security acoustic signal
is sent from the surface to the
transponder to release. This
process triggers the unit’s
hook mechanism to open and
drop the ballast weight that
was previously anchoring the
equipment to the seabed.
Applying these principles to the
challenge of lifting and installing
equipment onto the seabed,
Sonardyne has developed
the Wideband Release
Transponder 6 (WRT 6).
The unit incorporates the
proven mechanical features

WRTs provide significant benefits when
it comes to positioning structures on the
seabed

of the ORT, with the
advanced capabilities of
its latest generation 6G
technology platform. It
is this compatibility that
unlocks its potential to
reduce risk and save time
when lifting and installing
underwater equipment and
structures.
The use of acoustic
releases to support
offshore construction is not
an entirely new concept.
The equipment used in
the past has tended to be
limited in functionality and
required a separate topside
unit to command it. The
additional cost, operator
training and project
complexity this represents
are all factors that have
helped limit wider uptake.
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However, with the
arrival of the WRT 6,
users are now able
to fully incorporate
a dedicated,
heavy load release
transponder into
their routine acoustic
operations, treating it
like any other USBL
beacon they may
position with their
Sonardyne Ranger
2 USBL equipped
vessel.
The WRT 6 and the
load it is attached
to, can be tracked
second by second
as it descends,
Fitting WRT 6 into a standard
Heavy Duty Release Frame can
increase the WLL from 1.2t
to up to 25t

precisely determining its position
on the seabed and then when
ready, commanding it to release
the load.
Confirmation of a successful
release is automatically
transmitted up to the surface,
giving operators the confidence
that the operation is going as
planned.
With a depth rating of 3000m,
the WRT 6 is designed for the
deepest projects and with over
500 unique addresses, there
is no risk of interfering with
other transponders that may be
deployed nearby.
The digital Wideband signal
platform on which it is based,
ensures robust performance in all
operating environments, even in
the highly reverberant conditions
encountered around large,
manmade underwater structures.
Tthe WRT 6 offers a working
load limit (WLL) of 1275kg based
on a 4:1 safety ratio. However,
by fitting the WRT 6 into one
of Sonardyne’s existing heavy
duty release frames, this can be
increased up to 25t. The frames
act as a load amplifier, so that
only a fraction of the mooring
load passes through the acoustic
release. There’s even an option
for a dual release frame that

provides redundancy for critical
lifting applications.
Using multiple WRTs and
frames allows users to easily
scale-up lifting capacity to
cope with the weight of offshore
structures. For example,
deploying a template weighing
200t would need eight equally
loaded WRT 6s, each mounted
in 25t release frames. Because
WRT 6 has its own unique
address, each unit can be
released in a specific sequence
if needed.
With the structure safely
installed, the WRT 6 continues
to create savings by means of a
device to extend battery life.
Inserting the battery disconnect
plug into the WRT 6’s endcap
isolates the battery. It is
claimed to be the equivalent
of opening up the unit and
manually disconnecting it but
with none of the effort or risk to
internal components. When it’s
time to re-deploy the WRT 6,
users simply pull out the plug
to re-connect the battery and
the transponder is ready to take
the strain of its next subsea
installation project.
Treating a WRT 6 like any other
USBL beacon, you can position
structures with a Ranger USBL
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Installation
Vibro Lifting Tool
During its first commercial application, the newly
developed Vibro Lifting Tool (VLT) of CAPE Holland
has successfully installed 4 piles in up to 90m water
depth. This installation is part of the pre-piling project for the Culzean Wellhead Platform jacket which
will be installed next year.
The VLT was used as a stabbing tool to install all
4 piles in one sequence to stable depth through
a template without any tool change. Negating the
need for a tool change meant it was possible to
install all 4 piles in just one 12 hour shift to the
predicted penetration depths, which resulted in a
significant time saving.
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Installation
Researching next-generation wind turbine foundations
Work underway in HR
Wallingford’s Fast Flow Facility
will help inform the design of a
novel suction bucket foundation,
and will ultimately lead to more
cost effective seabed foundation
solutions for the renewable
energy industry.
As offshore wind farms move into
ever deeper water, developers
are exploring alternatives to the
traditional monopile foundation in
order to reduce costs and keep
the technology competitive within
the energy marketplace.
HR Wallingford is helping DONG
Energy refine the design of one
such alternative – the suction
bucket foundation – as part of
a research project to determine
how these structures interact
with, and impact upon, the
hydrodynamic conditions and the
seabed.
Laser scanners measure the
movement of sediment around

a 1:32 model of a suction bucket
foundation, helping HR Wallingford’s
scientists to understand the
potential impact of scour.
The action of waves and currents
can lead to erosion of the seabed
around wind turbine foundations.
This scour poses a risk to the
stability of the foundation and, in
extreme cases, has the potential to
cause structural failure.

This research with DONG Energy
will help us to develop greater
certainty in the prediction of
seabed response and design
more efficient foundation solutions.
Ultimately this will help to make
offshore wind developments more
costs effective, and developments
in exposed locations and deeper
waters more economically viable.”

Although scour is relatively
well understood for traditional
monopile foundations, the same
is not currently true for complex
foundation types.

Designs that have been shown to
be reliable in the laboratory are
likely to be adopted by developers
as there is also a requirement
for the technology to be proven
before its application for use in
large-scale developments.

Prof Richard Whitehouse, HR
Wallingford technical director said:
“The forces acting on offshore wind
foundations will typically increase
as water depth increases. For
complex foundations, we currently
use a combination of approaches
to estimate likely scour, and this
introduces a level of uncertainty in
the design process.

Since launching the Fast Flow
Facility at the end of 2014, HR
Wallingford has been examining
the complex interaction of waves,
current and sediments at a larger
scale and in more detail than
was previously possible, helping
clients to optimise designs more
effectively and minimise project
risks.

Laser scanners measure the movement of sediment around a 1:32 model of a suction bucket
foundation, helping HR Wallingford’s scientists to understand the potential impact of scour.
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Pipeline Lowering

Dredge Pumpa
Damen has delivered two DOP
submersible dredge pumps
to Acciona Infraestructuras,
They are being used in a large
harbour construction project in
Brazil. The DOP pumps empty
concrete caissons to be able to
reposition these as a breakwater.
This is a job perfectly suited to
the DOP, which fits into confined
spaces.

Pipeline lowering project
Marin recently completed a
live pipeline lowering contract
in the Gulf of Mexico. The
project involved the burial and
stabilisation of 100 000ft of
live pipelines in water depths
exceeding 100ft, without physical
contact. The total excavation time
was 24days at an excavation rate
of circa 4000ft/day. Production
remained uninterrupted.
It is extremely cost effective to
lower a pipeline while it is fully
operational. Shutting in wells and
pipelines increase engineering
risks and operational challenges
for field operators. As a result
the project required meticulous
planning and an innovative
approach to the lowering process.
George Stroud, CEO, Marin said:
“This project presented technical
and logistical challenges that we
were able to overcome without any
interruptions to production and
with no downtime.
"As well as an ageing subsea
infrastructure and assets damaged

by hurricanes, a key challenge
facing the project team was the
excavation of a stable trench in
Beaumont clay.
However, this problem was
overcome using Marin’s EVO HMFE
technology.
Marin selected its EVO 150 subsea
excavator during this project as it is
particularly effective for excavation
in shallow water applications. The
EVO 150 was configured in order
to produce the correct profile of
precise trench required under the
live lines.
The EVO 150 is just one of many
patented technologies designed by
Stroud and technical director, Nick
Sills. Sills comments: “Our EVO
Jetprop and Seavator technology
is completely unrestricted by
water depth and as it’s driven by
seawater is environmentally friendly.
"It operates by delivering a
precisely controlled column of water
onto the seabed with criteria set by
the client on that particular asset".
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The harbour construction project,
at Sao Joao de Barra, 150
miles North of Rio de Janeiro,
started a few years ago. Acciona
was awarded the contract for
the engineering, design and
construction of two artificial
breakwaters. Acciona decided
to use its pioneering system of
concrete caissons built in an
auxiliary dock. Five of these
sand-filled caissons now have
to be emptied to be moved to
their final position, together with
another 37 caissons which have
already been positioned.
Damen has delivered two DOP
packages, which both include
a DOP submersible
dredge pump, type
DOP250, a 403 kW
diesel hydraulic power
pack, a separate diesel
driven jetwater pump
feeding the dredge
pump’s suction head
plus a number of
hoses, connections
and spares. The DOP
is connected to a
crane. Each DOP250
has a mixture capacity
of 1,250 m3/h, and is
used to empty each
partition of the caisson.
The sand is put to good
use as it is pumped to
a nearby beach.
Damen DOP250
dredge pumps

Installation
Riverbed Sonar

Perched on the bank of the Chehalis River in
Aberdeen, Washington, lies Terminal #4, a 1400ft
marine terminal at the Port of Grays Harbor. To ensure
that the terminal can accept incoming vessels either
of the its berths, the sediment level below the water
surface must be maintained at depth of (-40)ft below
mean lower low water (MLLW). The area, however,
is susceptible to sediment loading from the Chehalis
river, which can build up as much as 20ft per year.
When Terminal #4 was built in the late 1970s and
expanded in the early 1980s, the Port of Grays Harbor
relied on dredging at a cost of $1– $2 million per year.
Unsustainable in the long term, engineers looked to
the alternative technology of jet array pumping system
to maintain safe water depths.

Artist’s depiction of the jet array pumping system at
Terminal #4

The Port was also interested in the potential of
reducing the nozzle operations, which would reduce
pump runtime and make energy savings. They
needed assurances, however, that any changes
would not result in detrimental sediment buildup.
As a consequence, the WSU Energy Program
conducted a follow-up study through the Bonneville
Power Administration’s (BPA) Energy Smart Industrial
Program. To test this, engineers at the WSU Energy
Program began to actively search for suitable depth
measurement equipment.
After extensive research into different methods and
technologies, they concluded that high-resolution 3-D
multibeam scanning sonar technology would be able
to detect changes in sediment buildup at a resolution
of one to two inches per year. The WSU Energy
Program approached Teledyne BlueView.

Costly dredging operations at the Port of Grays Harbor

BlueView, in turn, recommended its BV5000 3-D
high-resolution scanner, which was able to provide
rotational 3-D imagery of underwater areas with an
accurate point-to-point measurement capability. It
could not only identify the pumping time needed to
remove the sediment buildup, but reinforce this up
with trend data to ensure the required depths and
clearances could be maintained.

This system is based on a manifold routed along the
1400ft span, connected to two 400hp electric pumps.
These pumps supply a flow rate of 13 000 gals per
minute with water cycling through 51 individual dropdown hoses for 8 minutes each. This cycle occurs
twice per day during tidal ebbing.
Over the past 30 years, jet array pumping has been
proven successful. While it has saved millions of
dollars in dredging costs, however, it still costs the
Port nearly $230 000 per year in electrical energy.
In recent years, Port engineers began to suspect
that efficiency might have declined due to age and
wear since, it was originally installed. Was this true
and would the system need replacing? In 2011,
they requested assistance from Washington State
University (WSU) Energy Program to investigate this.
Subsequent measurements, however, determined that
the pumps were actually operating very close to their
original performance curves.
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This system was deployed in September 2014 from
a deployment arm assembly that could slide down
each of the individual I-beams that supported the
nozzles of the jet array.The compact and portable
unit could also be deployed off of the terminal edge
via hard point or tripod, or even be mounted onto a
boat, where it could conduct “sweeps” or scans of
bottom contours near the marine terminal.
After training, testing and adjustments, the Port
developed an “as-needed” seasonal operating
schedule. This new operating regime reduced the
runtime from 8 mins/nozzle to 6 minutes in the winter/
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spring season, and 2 minutes in the
summer/fall season.
These adjustments resulted in
significant energy reduction and
cost savings. The annual energy
savings in 2014 alone totalled more
than $72,000. Since the beginning
of the project in 2011, the Port of
Grays Harbor has saved more than
$220,000.
In addition to these energy savings,
the Port of Grays Harbor has been
able to have most of the project cost
paid for with utility incentive funding
from BPA’s Energy Smart Industrial
program.
Since deploying the BV5000, other
benefits have become clear. One
such stemmed from the ability
to work from fixed, stable scan
positions along the terminal edge.
Tight positioning of the 3-D point
clouds and vertical and horizontal
control make it easy to observe
and measure small changes in the
bottom.
With this approach, the Port has
been able to evaluate bottom
conditions at any time, from the
safety of the terminal, without
requiring a call out for a full
hydrographic survey vessel.
"These 3-D point clouds can help the
Port identify and evaluate the general
condition of the port structures over

Two 3-D point clouds (red and gold points) from a single scan location taken
approximately four weeks apart during a short shut down of the pumping system.
Gold points show level of filled-in sediment.

time,"said a spokesman. "They can
verify that waterways are clear of
debris and obstructions to ensure
safety for vessels.
"During the testing, the Port has
already used the BV 5000 to
locate debris: workers identified a
broken piling near one of the Port’s
terminals."
Furthermore, the Port has been
able to use the BV5000 to gain a
tighter control of their dredging
operations and provide depth
verification to incoming vessels.
In addition the Port has installed
an energy monitoring system.
This reliably records pumping

operations and reports the
runtime and energy consumption
of the equipment.
Superimposing tidal cycle
information over the pump
operations can provide a visual
check to ensure that the pumps
are operating as expected.
The information can be
accessed by Port maintenance
staff and the management
team using a smartphone or
computer. The system sends an
automated text message and
email report daily to help the
Port proactively manage and
maintain the jet array pumping
system.

Additional Savings
In addition to the energy savings
from the pumping system, the WSU
Energy Program engineers:
l Identified that the Port could save
additional energy by replacing its
aging air compressor system, that
provides pressurised air to actuate
valves that control each of the 51
nozzles in the jet array system.
l Recommended that the Port
install a smaller, variable speed

2-D profile of sonar display taken during live nozzle operations

drive air compressor along with an
air dryer system, which was installed
in January 2015. The system delivers
high-quality dry air, providing an
estimated 30 000kWh per year in
energy savings.
The new system also is alleviating
some maintenance problems with
moisture in the compressed air
system. These upgrades have made
the jet array pumping system more
efficient and more reliable.

3-D sonar image of a single jet array scour pit
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Burbo Bank Extension
Van Oord has signed a contract with DONG Energy for the installation of foundations at the Burbo Bank Extension offshore wind farm in
the UK. Van Oord will install the project’s 32 monopiles and transition
piece foundations, supply and install the scour protection and provide
the logistics between the fabrication ports in Germany, Denmark, the
United Kingdom and the offshore wind farm. The installation works
are planned to take place during the summer of 2016.
The Burbo Bank Extension offshore wind farm is located 8 km off the
coast in Liverpool Bay, United Kingdom. With a total of 32 Vestas
wind turbines of 8 MW each, the offshore wind farm will have a total
capacity of 258 MW.
DONG Energy’s Senior Project Director, Klaus Skoust Moller, said:
‘Burbo Bank Extension is an exciting project with the potential to
power over 180,000 UK homes, and it’s great to sign this agreement
with Van Oord for the installation of foundations. This is the last of our
main contracts to be signed which reflects that the project is progressing in accordance with the plan. Offshore construction work is
expected to begin in 2016, and Van Oord will play an important role in
taking this forward.’
For installing foundations at the Burbo Bank Extension offshore wind
farm, Van Oord will use its heavy lift vessel Svanen. The installation
strategy is based on the feeder concept bringing foundation components floating to the Svanen at the installation site. This method has
been optimized over recent years resulting in highly efficient installation cycles. To date, Svanen has successfully installed nearly 500
offshore wind turbine foundations.

UT3 Aug

57

Sept 2015

Installation
Bend Stiffener

Mattress Deployment System
An innovative multi-mattress
deployment system, which
recently entered the offshore
market, has successfully
completed its first contract in the
German North Sea.
Offshore Marine Management
(OMM) used its new tool, the
MDS3, to lay mattresses for
client NSW - the main contractor
for the manufacture and
installation of export cable for
the Gode Wind 1 offshore wind
farm.
The tool was designed and
Multimattress
deployment
system

developed by OMM based on
its extensive offshore project
experience. Testing was
completed on the MDS3 in
June 2015 before it headed to
the North Sea to install cable
crossings for the Gode Wind 1
cable route.
The MDS3 provides a more
efficient and cost saving
alternative to standard
mattress frames by positioning
multiple mattresses per
deployment and removing the
requirement for divers and
WROVs, ultimately improving
HSE standards and overall
project efficiency.
Each of the crossings from
the Gode Wind 1 offshore
wind farm to the DolWin Beta
converter station consisted
of 2 mattresses and the
work was completed in half
of the time when compared
to a standard mattress
installation frame, as well as
improving safety by installing
each crossing in a single
deployment.

First Subsea has successfully
completed the installation of bend
stiffener connections for gas lift and
production risers, power cables and
umbilicals, for the Goliat FPSO in the
Norwegian Barents Sea. Operated
by ENI Norge AS, the Goliat FPSO is
the first offshore oil development in
Norway’s Arctic region, in the Barents
Sea.
In total the Goliat FPSO features 11
Type II bend stiffener connections
(BSC) at present, with a further 10
receptacle I-tubes pre-installed within
the base of the vessel, enabling more
tie-backs to be added as field production increases. The Type II BSC
was selected for the Goliat tie-backs
because the receptacle has no moving parts, enabling a simpler riser,
umbilical or cable connection.
The First Subsea Type II BSC comprises a ball and taper connector
attached to a bend stiffener, which
is pulled into a pre-machined I-tube.
The connector is self-energising
and self-aligning, and features First
Subsea’s Automatic Release Clamp
(ARC) enabling both diverless and
ROVless bend stiffener connections.

Veja Mate
Boskalis and Volker Stevin has been awarded
a contract by Veja Mate Offshore for the design,
procurement, fabrication, supply, transportation,
installation and testing of sixty seven (67)
foundations for the Veja Mate Offshore Wind Farm in
the German section of the North Sea.
The contract carries a value of approximately EUR
500 million, in which Boskalis has a 50 per cent
share.
The Veja Mate Offshore Wind Farm is located 130
kilometers north of Eemshaven and will generate
a total capacity of 400 MW. The project will
commence at the end of 2015 and completion of the
project is expected in the fourth quarter of 2016.
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MERMAC A

Foldable launch and recovery system
NORSOK compliant

DNV certified

Low weight

Extensive telescopic
reach

Fast and flexible
deployment

Ultra compact for
road transport

MacArtney global solutions
Denmark Norway United Kingdom USA Canada
Netherlands

Germany Bahrain
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Bligh Bank Phase II Offshore Installation

DeepOcean has been awarded
the inter array cable installation
contract for the Bligh Bank
Phase II Offshore Wind Farm
offshore Belgium.

The individual WTGs are to be
connected in strings with 33kV
inter-array cables, linking back
to the Nobelwind Offshore High
Voltage Substation (OHVS).

Nobelwind is developing the Bligh
Bank Phase II Offshore Wind Farm
with fifty 3.3MW wind turbines
offshore Belgium, with an estimated
installed generating power of
165MW.

From this point, an export cable
will connect the Nobelwind OHVS
to the existing 220kV Northwind
OHVS. The offshore wind park
will be constructed adjoining
the existing phase of the Bligh
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Bank concession, also known as
Belwind I.
DeepOcean’s scope under this
contract includes pre-lay surveys,
pre-lay grapnel runs, installation
and trenching of 50 array cables,
design and supply of the cable
protection systems, installation
and trenching of a coupling
cable between the Nobelwind
and Belwind I OHVS, pull-in and

DeepOcean’s new cable lay vessel

trenching of the pre-installed
Nobelwind export cable and
all associated design and
engineering activities.

will start in Q3 2016 and run into
Q4 2016. The optional termination
and testing scope could run into
Q2 2017.

Cable termination and
testing works, support and
management is an option
under the current contractual
agreement. Design and
Engineering works have already
started. The offshore execution

”This award of array cables
installation for Nobelwind is the
first commitment for DeepOcean’s
new chartered cable lay vessel
currently being constructed by
Damen Yard for delivery early
2016. (See separate story). The
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DP2 Support Vessel Deep
Helder will support cable
lay operations executing
crossing preparations, surveys,
foundation preparation for the
cable pull-ins.
The trenching support vessel
Volantis, home of the world’s
most powerful free-flying jet
trencher UT-1, is nominated for
all trenching operations.
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Cables and Umbilicals
NSN Link
Norway and the UK plan to
generate more power from
renewable sources in order
to meet their domestic and
international renewable and
climate change targets.
The NSN Link interconnecting
Nordic and British energy
markets will feature the world’s
longest subsea power link. This
will incorporate Nexans’ HVDC
cable technology
The NSN Link will enable a
two-way exchange of green
energy between the Nordic and
British markets through a 730km
submarine HVDC (high voltage
direct current) submarine
cable system for which Nexans
will design, manufacture and
install the major section on the
Norwegian side.
The 1400 MW link, comprising
two 525 kV cable systems, is
due for completion in 2021.
Nexans’ contract for Statnett SF
and National Grid is valued at
€340 million.
The NSN Link is being created in
collaboration between Statnett,
the state owned operator in
the Norwegian energy system
and the UK’s National Grid. It
is designed to help increase
opportunities for shared use of
renewable energy.
When wind power production in
the UK is high, Norway will be
able to import power at a lower
price than in the Nordic market,
helping conserve the water in the
country’s hydropower reservoirs.
At times when there is little wind
in the UK, then it can import
Norwegian hydropower at a
lower price than in the UK, while
helping to ensure security of
power supplies.

The NSN Link will run from Blyth
in Northumberland on the north
east coast of the UK to Kvilldal in
Rogaland on the Norwegian side.
HVDC converter stations on each
side will connect the link to the
onshore grid.
Nexans has been awarded the
contracts for Lot 1 of the NSN
Link – the Fjord submarine section
and the Norwegian tunnel/lake and
underground cable for the onshore
connection on the Norwegian side.
With two cable sub-systems,
the contract covers the design,
manufacture and installation of
some 500 km of mass impregnated
non-draining (MIND) HVDC cables
at depths down to 600 metres off
the coast of Norway. The cables
will be laid by Nexans’ own
cable-laying vessel, C/S Nexans
Skagerrak and protected on the
seabed by trenching with Nexans’
Capjet system
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Cable Protection
Work to install the latest generation
of Tekmar Energy’s TekLink cable
protection system (CPS) has
started on what is poised to be
one of the world’s largest offshore
wind parks, the Gemini project in
the Dutch North Sea.
Tekmar’s contract with the
Dutch maritime contractor,
Van Oord, involves
the subsea specialist
implementing its 6th
generation TekLink cable
protection system (CPS).

The scope of work
includes using the TekLink
cable protection system
to protect both the interarray and export cables.
Polyurethane Bellmouths
will ensure a seamless
connection to the offshore
substation J-tubes.
TekLink cable pro

NSN Link cable being
loaded onto the
Nexans Skaggerak

Sharks and Submarine Cables
Fairly recently, a YouTube video of a shark biting a subsea cable
caused a media sensation. As submarine fibre-optic cables are
the backbone of the global internet, some of the more imaginative
commentators speculated that worldwide telecommunications
were under attack by sharks. This caused The International Cable
Protection Committee (ICPC) to review records of cable faults
worldwide. Unremarkably, much of the media hype was incorrect, but
it did reveal some interesting general statistics about cable damage.
Essentially, sharks and other fish were responsible for less than 1%
of all cable faults up to 2006. Since then, no such cable faults have
been recorded. In the viral video, expert advice suggests the cable
was attacked by a six-gill, blunt nose shark (Hexanchus griseus),
which took one bite and swam away. The cable sustained no obvious
external damage and is unlikely to have suffered internal damage.
It is also unclear if the cable is a fibre-optic telecommunications or an
electrical power system.
Less speculative are the cold facts from records of cable faults;
those records coming mainly from ICPC members, who represent
98% of the organisations involved with the world’s subsea
telecommunications cables.

Installation has already begun
as a result of the company
building and delivering all of
the systems ahead of schedule.
The latest system has been
trialled on Tekmar’s TekTower, a
foundation-like test and training
facility.

otection system (CPS)

Three studies reveal a marked decline in the number of faults caused
by fish bites including those of sharks.
1. For 1901 to 1957 – a period dominated by subsea telegraphic
cables – at least 28 cables were damaged.
2. During 1959 to 2006 – a span that encompasses coaxial cables,
which were replaced by fibre-optic systems in 1988 – around 11
cables needed repair. Fish bites accounted for 0.5% of all cable
faults.
3. The latest analysis, covering 2007 to 2014, recorded no cable faults
attributable to sharks.
That marked reduction in faults is consistent with improved cable
design and other measures to protect cables such as burial beneath
the seabed. The negligible amount of fish bite damage contrasts
strongly with ships’ anchoring and fishing activities, which account for
65-75% of all cable faults. Other faults relate to natural phenomena,
such as subsea landslides and ocean currents (less than 10%),
cable component failure (5%) and “cause unknown” (10-20%). It is
unlikely that sharkbites are masked in the “cause unknown” category,
because bites leave evidence in the form of teeth imprints or actual
teeth embedded in a cable’s sheathing.
The first recorded shark bites of a deep-ocean fibre-optic cable
occurred off the Canary Islands in 1985 to 1987. These pioneering
systems were damaged by small sharks biting through cable’s
polyethylene sheath. Testing by Bell Laboratory scientists showed
the culprit was the deep-dwelling, crocodile shark (Pseudocarcharias
kamoharai) that occupied water depths of 1060-1900m. Those events
led to design improvements of the cables’ protective sheathing that
effectively eliminated the problem.
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Cables and Umbilicals
Safaniya breaks world cable length record
Saudi Aramco has achieved
a landmark by energising its
largest Tie-in Platform with
a 230kV 46km submarine
composite cable, the longest of
its kind.
The Tie-in Platform, named
‘TP-20’ lies in the world’s largest
offshore field, Safaniya, and
energizing it was the first phase
of long-term plans to upgrade the
Safaniya offshore field, referred
to as the Safaniya Master Plan.
TP-20 will be the main crude
oil gathering and power supply
hub for North Safaniya offshore
field. It is designed to provide
152 MW of electric power via a
46km, 3-core 230 kV submarine
composite cable (power and
fiber) from a Saudi Electricity
Company, newly-built 380/230 kV
onshore substation.
This 46km, 3-core 230 kV
submarine composite cable
is the longest of its kind in the
world and was installed as a
single piece without a field
splice. Considering the value of
equipment at stake, the laying
of the submarine cable was an
extremely critical and complex
operation.
The entire length of the
submarine cable was transported
from the manufacturer on a single
vessel, known as a deep water
cable laying vessel. Then, with
the help of a shallow water cable
laying barge, the cable was
installed from onshore to offshore
TP-20.
With the complete 230 kV
electrical substation, the weight
of TP-20 exceeds 6000t. This
staggering load cannot be
handled by an industry standard
marine crane. Therefore, the

‘TP-20 tie-in platform
installation of TP-20 was performed
using a unique float-over method.
Careful measures and plans were
developed to ensure successful
construction and installation of the
platform.
Subsequent to the energisation
of TP-20, TP-18 and the nine
wellhead platforms in central
Safaniya field were also
successfully energised under the
same project. TP-18 is designed
to provide 62 MW of electric power
being fed via a 44km, 3-core
115kV submarine composite cable
from a newly-built 230/115 kV
onshore substation.
A complete electrical power system
is delivering power to Safaniya’s
remote offshore loads and has
increased crude oil production
more than 70 MBOD from the
central Safaniya field – all this
after a complex and challenging
commissioning operation.
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Race Bank
nkt Cables will now start
production of the order for
DONG Energy’s Race Bank
offshore wind farm. This
comprises delivery of more
than 150km of 220kV high
voltage submarine export
cables. The cable will be
manufactured in Cologne,
Germany, with the first phase
delivered ready for installation
in 2016.
The second and last phase
is to be delivered ready for
installation in 2017. The Race
Bank offshore wind farm will
be situated in the North Sea,
27 km north of Blakeney Point
off the coast of Norfolk.
The order has a contract value
of approx. DKK 595m (€80m)
in standard metal prices or.
DKK 640m (€ 86m) in market
prices.

2H Offshore Awarded Stampede Verification Contracts
2H Offshore has been awarded two separate contracts,
one by Hess and a second contract by Enbridge Energy,
to verify the design, fabrication and installation phases
of the steel catenary risers (SCRs) for the Stampede field
development in the Gulf of Mexico.
The Stampede field is operated by Hess. Enbridge plans
to build, own and operate the oil export pipeline from
the Stampede tension leg platform (TLP). The subsea
development is situated in Green Canyon blocks 468, 511
and 512 in the central Gulf of Mexico, in water depths of
approximately 3500ft.
The primary objective of 2H’s verification work is to verify
the acceptability of the Stampede SCR design, fabrication
methods and installation activities for both Hess and
Enbridge, and ensure that there is consistent adherence
to the relevant specifications. The project award follows
2H’s successful completion of the design, fabrication and
installation verification work for the production SCRs in the
Hess-operated Tubular Bells field last year.

The Stampede field

Alaska Cable

Pressure Vessel

Alcatel-Lucent Submarine
Networks (ASN) and Quintillion
Subsea Holdings have entered into
a turnkey contract for the design
and construction of a submarine
cable system from Prudhoe Bay
to Nome. ASN has commenced
marine route survey and installation
activities.

Hydro Group has strengthened its
portfolio with the addition of a new
hydrostatic pressure vessel.
The 2.5 by 1.5m vessel has the
capacity to pressure test large
cable assemblies and equipment
up to 2200psi, simulating depths
of 5000ft below sea level.

Housed in the company’s
Aberdeen headquarters, the
equipment provides Hydro
Group with the ability to design
and pressure test complete
cable assemblies built for deep
waters projects, particularly
for the subsea and defence
industry.

The system will offer a unique route
to bring high-speed broadband
access to the North Slope of
Alaska and will bridge the digital
divide in an area of Alaska where
bandwidth is currently still limited.
It will consist of three fibre
pairs capable of carrying 100
wavelengths, each of which can
support 100 gigabits-per-second
of data capacity. Phase 1 will be
a 1850km segment linking Nome,
Kotzebue, Wainwright, Point Hope,
Barrow, and Prudhoe Bay and will
provide for future extensions to
Asia and Europe.

Hydrostatic pressure vessel
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Salvage and Decommissioning
Latching dog

Assisting with Decommissioning
Imenco has developed a new lifting system for
decommissioning risers and pipelines.

How the S-hook works

Two years ago, Imenco carried out an appraisal
of its market activities with a view to developing
future growth strategies. One outcome was a
decision to explore how it could develop business
in the decommissioning sector. The company had
spent the previous 35 years helping organisations
to place equipment on the seabed. Spending the
foreseeable years helping them take the equipment
out of the North Sea was deemed a logical next
step.
The company engaged with industry group
Decom North Sea (DNS) as a way of developing
relationships with relevant businesses. Imenco
partook in several seminars aimed at prioritising
key challenges that the industry faces. While it was
chiefly drawn to challenges such as mud mattress
removal, the company also looked at appropriate
solutions in other areas such as ‘piece small’ and
‘piece large’ lifting options and pipeline removal.
“With the watershed for decommissioning activity
projected for 2017, there is a considerable amount
of planning and associated work that must be
undertaken by majors and their supply chains, to
effectively, efficiently and safely remove North Sea
assets,”said Stuart McConnell,
General Manager Imenco UK

“A major ongoing debate
surrounds pipeline removal.
Many contractors appear to
be considering the ‘cutting
and lifting’ method rather than
‘reverse laying’ as the most
effective way forward.

S-hook assembly. The tubulars can then be lifted
to the surface by the vessel’s crane. The cut pipe
sections can then stacked on the back of the boat or
transferred directly to a support vessel.
The S-hook devices are fabricated from high strength
steel coated with zinc. They are strong enough to
withstand a lifting force of 200-250N.
The first part of the attachment process is to drill
100mm diameter holes at a dedicated positions in the
pipe. This drilling is carried out using tooling operated
from a remotely operated vehicle. The system is
suitable for pipe with a wall thickness of 28mm but this
can be extended to 38mm.

Lifting a pipe
using two
S-hooks

After the pipe is cut into
manageable lengths, it then
has to be lifted to the surface.
As such, we realised our lifting
anchor technology could be
useful for the retrieval of the cut
tubulars.”
Imenco’s lifting system is
based on attaching the pipe
to wires using an articulated
Installing the latch
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The holes are typically bored at one or both sides of a
vertical riser, or alternatively, at a given distance along
a horizontal pipe in line with the pipe length.
The nose of the S-shaped assembly is then inserted
into these drilled anchoring holes.
An important part of the lifting anchor design is a
self-locking latch dog mechanism. Once the S-hook
is introduced into the port, it is rotated/lifted until the
latching dog automatically locks it in place.
In order to eliminate any accidental release of the
lifting anchor, the system employs a safety pin
arrangement. This safety pin works effectively works
by preventing the locking dog from rotating.
The anchor cannot enter the anchoring hole if the
safety pin is in place. Conversely, the safety pin can
only be installed when the anchor is mounted correctly
into the anchoring hole and the locking dog is in the
activated position.

The S-hook

Once the tubular is at the surface, the anchor can
be released. A wire attached to the pin is pulled
in a direction parallel to the pipe / structure, with
moderate force. This operation can either be done
manually (topside ) or by use of a work class ROV
(sub sea).
Recently, Imenco announced that it had sold a
number of S-hooks to a contractor. They will be
used exactly for this purpose.

Leadon Decommissioning
Inspection, repair and maintenance
(IRM) company Harkand, has
commenced decommissioning
work in the United Kingdom
Continental Shelf supporting
Maersk Oil UK’s work in the
Leadon field.

well plug and abandonment.
The scope of work which is being
undertaken by the Harkand Atlantis
includes barrier testing at 13 trees,
removal of production and gas lift

spools at trees and towhead ends
along with power and control
jumpers and mattress recovery.
The works also involves flooding
and disconnection of a 4” gas
import flowline.

Earlier this year, the IRM
firm secured a multi-million
pound 12-month frame
agreement with Maersk
Oil in the region for the
provision of its two dive
support vessels (DSVs),
the Harkand Da Vinci and
Harkand Atlantis as well as
supporting onshore and
offshore personnel.
This new award will
see Harkand deliver
project management and
engineering services to the
Danish owned oil and gas
company around their drill
rig programme for subsea

Harkand Da Vinci
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Danger UXO
UXO ROV

‘Blowfish’ ODT transponder

Subsea Vision has added a forth Saab Seaeye Cougar
XT to its fleet. The 2000m-rated Cougar is to assist in
unexploded ordnance (UXO) disposal.
The ROV is used to locate and identify UXOs, which
can include excavating the seabed to see the objects
more clearly. The Cougar then lays a charge alongside
the UXO, ready for remote detonation from the surface
explosive ordnance disposal (EOD) Officer.
If there is a risk that items nearby could be damaged, the
UXO is removed by the ROV for disposal elsewhere.
By safely disposing ordnance the Cougar performs a
vital role in the pre-construction of wind farms, and also
during cable routing.

A new transponder designed for use by subsea UXO
disposal organisations and salvage specialists was
introduced at the recent Hydrographic Society’s UXO
Seminar in Southampton by Applied Acoustics, based in
Great Yarmouth, UK.
The company, that has been manufacturing positioning
beacons for more than 25 years, has developed this
product, named the 1439 ‘Blowfish’ ODT, as a combined
positioning transponder and triggering device. It provides
the twin functions of confirming a safe distance from a
target, and receiving and acting upon a specific acoustic
signal. It can be used to trigger a detonator, actuate a
hydraulic valve or inflate a lift bag, for example.

The addition of a further Cougar to their fleet comes
from expanded opportunities made possible since the
company joined James Fisher & Sons and linked with
James Fisher Subsea Services.
Chris Bryant sees the widespread capability of the
Cougar fleet continuing to spread Subsea Vision’s role
across other group members and being able to offer
their ROV services as an ‘ROV service supplier company’
to other companies within the oil, gas and renewable
markets.
The success of the Cougar XT concept comes from
developments in drive and power technology that
have created an ROV with over 50% more thrust in all
directions, offering the highest thrust-to-weight ratio in its
class.
Its large payload, dedicated tooling supply and flexible
tool-skids allow the Cougar XT to handle a wide choice of
powerful tooling for an extensive range of missions.
Cougar XT

Blowfish
The Blowfish ODT transponder can operate in up to
1000m of water, can be configured using the 3510
PAM Portable and operate as a ranging and positioning
beacon with the Easytrak Nexus USBL system. The small
beacon with a battery life of 180 days is less than 320mm
in length, weighs just 850g but is extremely robust.
In addition to detonator initiation and remote actuation,
the transponder can also be used for metocean or
Ocean Bottom Seismic (OBS) equipment positioning and
recovery

Fendercare UXO on Sandbank
Fendercare Subsea Services has successfully
completed a UXO project on behalf of Sandbank
Offshore Wind. The project is a joint venture between
Vattenfall, one of Europe’s largest operator of offshore
wind farms and Stadtwerke München, a German utility
heavily involved in renewable energy.
The UXO project was conducted at the Sandbank
offshore wind farm which is the second largest power
generation project undertaken by Vattenfall and
Stadtwerke München in the German North Sea.
The operation itself identified 120 potential contacts of
which 26 were highlighted as UXOs and disposed of
in controlled environments.
Fendercare Subsea Services’ role as an
operator was to relocate the contacts using
surveying equipment, excavation of contacts
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MMT wins the UXO
contract for Race Bank

MMT has been awarded a contract
from DONG Energy Wind Power for
UXO inspections and excavations
of various contacts with option on
disposal and removal at Race Bank
offshore wind farm, off the east coast
of England.
The Race Bank project is planned
with 91 wind turbine generators, two

using dredging tools on its work class
ROV, identification of contacts by
qualified UXO experts and disposal by
their experienced explosive ordnance
disposal team.
Due to the controlled, ROV-based,
disposal method and the robust safety
approach of all parties, the operations
were conducted without an incident in
which the safety of personnel was at risk.
By having the means of identification
and disposal on board at the same
time, Fendercare Subsea Services were
able to switch quickly between the two
different types of operations, resulting
in time and commercial savings for
their client.

offshore substations and two export
cables.
Based on previous surveys, a number
of ferromagnetic and acoustic contacts
have bene identified at discrete
locations which may impede wind farm
component installation and therefore
need to be inspected visually to confirm
their identity. Many of the ferromagnetic

The Sandbank project area is
located 90 kilometres off the coast
of Schleswig-Holstein, and in total,
72 Siemens 4-megawatt class wind
turbines will be erected there. With an
overall capacity of 288 megawatts,
the wind farm will start generating
low-emissions power in the German
North Sea in 2017.
This successful Sandbank project
was carried out as part of a joint
venture between Fendercare Subsea
Services and GSS Hansa Offshore
The joint venture enables the Group
to provide fully compliant diving
solutions and UXO identification and
recovery in accordance with German
Federal laws.
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contacts are expected to be
caused by objects buried by marine
sediments. MMT will perform the
inspection of potential explosive
ordnance and the explosive
ordnance disposal at critical
locations along the export cable
routes and within the Race Bank
offshore wind farm.
This contract is managed by MMT
and the operation will be conducted
with resources from the joint venture
with Reach Subsea.
l Next April, MMT will perform a
pre-lay and UXO survey for ABB,
prior to cable laying being carried
out between Caithness and Moray in
northern Scotland. ABB will provide
the Caithness-Moray high-voltage
direct current (HVDC) power
transmission link, which will connect
the electricity grid on either side of
the Moray Firth in northern Scotland.
MMT will ensure the route is clear
from obstructions, UXO, pockmarks,
boulders etc. that may affect
and interfere with cable laying
operations. The marine cable route
length between Portgordon and
Noss is 113 km.

Unmanned Vehicles
Sub-Atlantic Seals Second ROV Deal

Sub-Atlantic’s
Tomahawk
observation
ROV systems

Specialist remotely operated
vehicles (ROV) manufacturer
Sub-Atlantic, has won a
second contract with Italian
oil and gas subsea services
provider, AALEA. This will see
Sub-Atlantic deliver one of
its class-leading Tomahawk
observation ROV systems.
The Tomahawk has been
optimised as a survey
system. It is configured
with intelligent interfaces,
including an advanced
subCAN control and
diagnostics system, and is
powered by Sub-Atlantic’s
powerful DC propulsion
system which incorporates
Statorshield technology.

This high-performance control,
coupled with powerful propulsion,
provides a stable platform which
enhances its survey and data
collecting capabilities.

technical downtime and an
average survey speed of
0.7/0.8kts.

It is the second system of its
kind that Sub-Atlantic has
provided for AALEA with the first
successfully completing a major
100km pipeline survey through
the strong currents of the Strait
of Messina, a narrow passage of
water in the Mediterranean Sea
between Sicily and the Italian
mainland.

The survey involved SubAtlantic’s Tomahawk system
performing in deep water using
a diverse range of sensors
including: a dual-head, multi
beam echosounder; a fibre optic
gyroscope (FOG); a bathymetric
system; a Doppler velocity log;
hydraulic boom cameras; a
pipetracker, wheeled skid; CP
with electric actuator; and laser
measurement equipment.

A total of nearly 2000km of survey
has already been performed
through both the cable route
and pipeline, with nearly zero

The ROV will be manufactured
at its Kirkbymoorside base, and
is due for deliverery in Q3 this
year.
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Fathom J2 Subsea

ROS to ROVOP

Fathom Systems has fast-tracked
the supply of further subsea
tooling control system packages
to partner company J2 Subsea.

Remote Ocean Systems has sold
a significant number of subsea
LEDs to ROVOP, an independent
provider of subsea remotely
operated vehicles (ROVs).
Following technical
demonstrations and trials,
Remote Ocean Systems (ROS) is
providing ROVOP with 32 market
leading L300 LED floodlights
and 24 MVLED-II spotlights
for ROVOP’s newest FMC
Technologies Schilling Robotics
Ultra-Heavy Duty and Heavy Duty
Work Class ROVs.
Released in mid-2014, the L300
is ROS’s latest next generation
subsea LED with full range flicker
free dimming on either AC or DC
power. Combining cutting edge
technology, performance and
compactness, the highly cost
effective L300 has replaced the
extremely popular QLED range of
subsea lights.
“The ROS QLED-II & III range of
subsea lights have proven to be

The scope of supply includes
fully proportional intelligent valve
packs specifically for heavy duty
manipulator arm operations and
using Fathom proprietary software
with an Xbox gaming console HMI
– the in-field Operator’s preferred
choice of today.

a mainstay of the subsea and
oceanographic industries for
more than 10 years," said ROS
Business Development Manager
Callum Magee
"The more technically advanced
L300 gives greater illumination
coupled with lower power
consumption. It’s completely
flicker free across the dimming
range even when powered by
AC, while being the same price
as the QLED-III it replaces.”

The field proven system derives
from the iVP product family,
of which the manipulator arm
controller is available exclusively
from J2 Subsea.
The proportional valves provide
accurate and smooth control of
the hydraulic functions without
the need for external fixed flow
throttles. Typically, all functions
use centre-closed spool valves of
type NG3 WDPFA03-ACB-S, with
the exception of the Jaws which
use centre-open type WDPFA03ADB-V.

Electric ROV Manipulator
The M501 is a five function
hydraulic manipulator is made
of Titanium and developed for
Observation and Light Work Class
ROVs. Resistant and light weight,
it is designed for heave duty ROV
works improving performance and
operation
It can be operated by any lower
power (1kW) hydraulic power unit
and solenoids (5) valve pack fitted
in the ROV vehicle.
The manipulator arm is rated
to 3000m. It weighs 17kg in air
(13kg in water) and has a reach
of 950mm. It ha a maximum lift of

50kg, with 40kg at full extension.
It has a yaw grip of 80kgf and
a torque of 45Nm. Its operating
temperature is -5 to 55 deg C.
The houlder has an azimuth
(Yaw) of 120deg, and a
pitch of 108deg. The Elbow
has a pitch of 108deg and
the jaw can rotate 360deg
continuously with an opening
of 168mm.
For power, it requires an
operating flow rate of 1.5litres/min
and an operting pressure between
140 and 200 bar.

UT3 Aug

71

Sept 2015

Unmanned Vehicles
Slocum Expansion in Asia-Pacific
Teledyne Webb Research (TWR), has signed an
agreement with Blue Ocean Monitoring of Perth, Australia
for Slocum glider service, support, and repair in Australia
and surrounding countries.
Blue Ocean Monitoring will be the exclusive third party
Slocum service provider for a number of countries in the
Asia – Pacific (APAC) region including Australia, Brunei,
Cambodia, East Timor, Indonesia, Malaysia, New Zealand,
Philippines, Papua New Guinea, Singapore, Thailand,
Vietnam, Myanmar, and Laos.
Slocum customers in this region will now have the option
of dealing directly with a Slocum service provider in closer
geographic proximity, which will enhance the level of
support to the rapidly growing Slocum user base in the
area, greatly reducing maintenance turn-around times and
spare part lead times. Blue Ocean Monitoring (Services)
will stock Slocum glider spare parts and will have the
capability for many Slocum glider repairs.
Dr. Thomas Altshuler, vice president and group general
manager of Teledyne Marine Systems said “With over 550
Slocum gliders delivered worldwide, local service and
support for our extensive customer base is essential.

BOP Intervention Tool

ROVQUIP has completed its second build API S53
compliant BOP intervention tool.
This follows a series of successful comprehensive testing
by a major oil and gas operator who has now taken this
second tool to support its field operations.
The ROVQUIP ROV operated intervention tool delivers
high flow fluid injection which then automatically switches
to high pressure when the resistance increases from
filling the BOP cavity forcing the shear RAMs closed in a
secondary emergency ROV intervention scenario.

Slocum glider

The pump also has the ability to switch from injecting
fluid from its reservoirs to injecting seawater through a
mechanical switch. The pump can be integrated into an
underslung skid solution with two 200L reservoir bags for
storing glycol or any appropriate client specified fluid.
ROVQUIP can provide adapters to allow the skid to be
integrated to any work class ROV system.
The tool is a complementary to ROVQIIP’s pool of specialist
pumping and injection systems.

Tooling skid

Inside the skid
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See us at
Stand 6A10

Leap into the future

The most advanced compact work ROV ever
- smaller, smarter, stronger

THE WORLD’S LEADING UNDERWATER VEHICLE MANUFACTURER

seaeye.com/leopard
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SMD Supply Quantum MkIII ROVs to COOEC
SMD has delivered three Quantum Work Class ROV (WROV) systems to
China’s largest offshore engineering construction company, COOEC Subsea
Technology. SMD was awarded contracts to supply COOEC with three
Quantum MkIII 3000m rated WROV systems in the first quarter of 2015.
The orders include one 12t and two 15t launch and recovery systems, SMD
DVECS-S control systems for each vehicle and a comprehensive spares and
support package.
The Quantum WROV is the ultra-heavy duty construction class vehicle in SMD’s
WROV range. Utilising the latest multi-platform Curvetech components, SMD
Quantum users report formidable performance and reliability, with the machines
capable of supporting the most demanding of subsea operations.
DVECS-S control includes an advanced dynamic positioning system, allowing
hands free hovering and navigation and thus enabling the pilot to concentrate
on the job in hand. The user friendly system allows the pilot to simply pointand-click on the map screen to move the ROV. Through communication with
commonly fitted ROV instruments DVECS-S can accurately control the position
of the ROV throughout the water column - even in high currents.
SMD first supplied COOEC with WROVs over ten years ago. COOEC now have
a total of nine SMD WROVs in their fleet following delivery of the three new
Quantum systems.
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Unmanned Vehicles
ROV Gas Sampling

Storage Tank Survey
Teledyne SeaBotix, in association
with partner company Sonasearch,
is in the advanced stages of
developing a new storage tank
surveying system.

sediments such as rust, soil, water
and small debris. The location and
extent of corrosion, fractures and
other anomalies can be stored for
comparison with previous surveys.
Being operated remotely, however,
this search it is intrinsically safe in
the most hazardous environments
such as H2S, gasoline, kerosene,
diesel, fuel oil, crude oil, etc.
The inspection point spacing is less
than ¼in, which enables the system
to reliably detect corrosion areas
measuring less than 1in in diameter.

Storage tank surveying system on a
Teledyne SeaBotix vLBC

It consists of a Teledyne SeaBotix
vLBC (Little Benthic Crawler), armed
with a custom sonar tool. This tool
can provide accurate images of
features, anomalies and problem
areas within a fluid-filled storage
body.
"The advanced, non-contact
acoustic camera can accurately
and reliably measure the floor/wall
thickness of the steel in places
such as storage tanks and oil tanker
inner hulls," said a spokesman. "It is
essentially designed to answer the
key question ‘has corrosion reached
the point at which the replacement
of the tank floor/wall is necessary?"
It works by the vehicle conducting
an, computer-controlled search
pattern , automatically recognising
anomalies.
This ensures a complete search
coverage and detection of any
and all problem areas, despite
the presence of common tank

"Essentially, the ultimate goal is
to allow the tank to be replaced/
repaired when necessary, but
not before", said a spokesman.
"If repairs are made prematurely,
operational costs will increase
unnecessarily. Conversely, if they
are made too late and the tank
will leak, with all the attendant
complications."

Subsea Technology and Rentals
(STR), specialists in the design,
production and rental of advanced
subsea technology for the offshore
energy industry has announced
the addition of IKM Technique’s
ROV gas sampling systems to their
expanding range of ROV sensors
and tooling.
The gas sampling unit is designed
for taking gas samples of small
gas leaks for analysis. The tool is
simple to operate and consists of
a deployment frame with a funnel,
Xlite sampling bottles and two ROV
operated valves.
The Xlite sampling bottles are a
light weight vessel used primarily
for sampling at lower pressure
typically for production platforms
and refineries. The bottle is
manufactured in aluminium, making
it lightweight and easy to handle in
the field. Built in valves ensure that
the bottle is robust.

A typical application is for use in
oil tanker inspection programmes,
where it is able to measure, monitor
and maintain inner hull integrity. The
ship owners need to determine any
potential problem areas and any
level of structural degradation, in
order to decide when an anomaly
needs to be repaired.
Another application is in aboveground oil storage tanks.
Oil refinery management would
naturally prefer to avoid the expense
and disruption to production from
taking the tanks out of service
during inspection of the tank floor.
The ability to survey the tank walls
concurrently with the floor is an
added bonus.
"With the STS system, there is
no need to transfer its contents
to another tank or perform a
sediment removal operation prior
to measurement. There are no
environmental concerns regarding
disposal of the sediment removed.
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Xlite sampling bottles

Serious about your subsea business?
We’re serious about helping you
develop your business!
Deepwater Zone
at Offshore Europe:

Subsea UK’s Offshore
Europe Dinner

Deepwater Developments
Session

9 September 2015

8 September 2015

Aberdeen, UK

Aberdeen Exhibition and Conference Centre

Deepwater Zone
at Offshore Europe:

Subsea UK’s ROV
Conference 2015

The Future of Inspection, Repair
and Maintenance Session

11 Sep 2015

10 September 2015

Aberdeen, UK

Aberdeen Exhibition and Conference Centre

NSRI: Technology and
Innovation Showcase

NSRI: Support for the
Developer Community

23 September 2015

23 September 2015

Aberdeen, UK

Aberdeen, UK

Mexico Oil & Gas
Showcase Trade Mission

Subsea UK South
Networking Event

2 September 2015 - 2 October 2000155
26

5-6 November 2015

Mexico City, Mexico

Portsmouth, UK

Subsea Expo

Subsea Asia 2015

3 February 2016

23-24
23
24 November 2015

Stand booking is now open for Europe's
largest annual exhibition and conference,
held in Aberdeen at the AECC.

Jakarta, Indonesia

These are some of Subsea UK’s events
vents but please visit our web
website forr full details of all forthcoming events.
v
vents.
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www.subseauk.com
www
subseauk co

They Call me the Seeker
Boeing has been testing its
latest autonomous unmanned
underwater vehicle, Echo
Seeker,in its Huntington Beach
facility.

The vehicle is a follow up to the
previous model, the Echo Ranger.
Its capabilities allow it to perform
longer missions at greater depths.
Jointly developed by Boeing,
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Fugro, and Oceaneering,
it is designed to carry out
performing deepwater surveying
in water depths of up to 3000m
(10 000ft).
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Unmanned Vehicles
Gavia AUV for SAMS
Teledyne Gavia has completed
the sale and recent delivery of
a Gavia Offshore Surveyor AUV
to the Scottish Association for
Marine Science (SAMS) in Oban,
Scotland.
The Gavia AUV, selected by
SAMS, is rated to 500m depth,
and includes an interferometric
bathymetry system as its primary
scientific sensor and utilises a high
accuracy Doppler Velocity Log
(Teledyne RD Instruments, Poway,
CA) aided Inertial Navigation
System for subsea positioning.
Additional modules can be
added as SAMS AUV mission
requirements evolve. The SAMS
Gavia AUV will be known as
“Freya” after the Norse goddess
of beauty and will be employed for
a variety of scientific applications

including habitat mapping
and geomorphology with initial
archaeological surveys planned
imminently
Dr John Howe, Senior Lecturer in
Marine Geology stated, “SAMS
are delighted to receive the Gavia
AUV on behalf of the NERC Marine
Autonomous and Robotics (MARS)
community.
We have been especially
impressed by the vehicles’
adaptability and ease of use and
the GeoSwath+ data has been
excellent. We look forward to
working closely with Gavia in the
future”.
“We are delighted to have a world
class scientific organisation, such
as SAMS, join our growing group of
Gavia scientific users.

The Gavia
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The modular design of the
Gavia AUV gives scientific
organizations the flexibility they
need to add or change modules,
or develop custom payloads, in
response to changing mission
requirements,” added Arnar
Steingrimsson, Director of
Vehicle Sales at Teledyne Marine
Systems.
The Gavia AUV is an autonomous
sensor platform that is user
configurable by the addition of
one or more sensor, navigation,
or battery modules utilizing a
unique twist lock system.
The Gavia is a fully low logistics
modular system designed to
be operated from vessels of
opportunity and has the greatest
depth rating of any vehicle in its
class.

Laser Based Hydrate Remediation
Delta SubSea has signed a
memorandum of understanding
with Zerlux to intensify
collaboration on laser-based
hydrate remediation technology.
The companies are exploring the
use of laser based technology
for the oil and gas industries
flow assurances needs. The
technology is driven by the
evolution of fibre and diode
laser efficiency, reliability, and
a large drop in laser costs. It
uses “focused warming”
to create a relief path for
pressure equalisation and
chemical flow across the
hydrate plug.

Similarly, laser based hydrate
remediation can create a path for
chemical flow across the hydrate
plug. This enhances dramatically
the effectiveness of the hydrate
remediation methods based on
chemical inhibitors, allowing
the media to attack the plug on
multiple sides.
The tool is based on a string of
laser heads that apply thermal
energy to the subsea structure.

Depending on the application the
string can be composed of several
laser heads, from a few units for
short sections up to 72 for long
sections of pipeline.
The string is mounted on a ROV
deployable frame equipped with
syntactic foam for buoyancy and
thermal insulation. The tool clamps
on the pipe with hydraulic cylinders,
and is electro-hydraulically
connected to the ROV.

Pressure equalisation
is extremely important
during hydrate remediation
operations, because
depressurisation can cause
the hydrate plug to detach
and move uncontrollably
inside the pipeline, which
can have catastrophic
consequences.
Laser-based hydrate remediation technology
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UHD-III ROVs to Grand Canyon II
Canyon Offshore, subsea remote operated vehicle (ROV)
operator, has mobilised two new UHD-III ROVs to their
Grand Canyon II vessel. These new ROVs will enhance
Canyon’s reputation for having the most robust and flexible
systems for subsea field work.
The Grand Canyon II is designed to perform a broad range
of subsea operations, with DP3-class station keeping for
work in severe weather conditions. It features a 250T heave
compensated crane, facilities to launch port and starboard
side ROVs simultaneously. The vessel’s first project was for
survey and trenching work in the UK. The UHD-IIIs were
utilized continuously for a four week period, with only one
hour of maintenance time.
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Unmanned Vehicles
DOF Gets Glider
It was a surprise to many when,
earlier this year, DOF Subsea
announced that they had
purchased three Slocum gliders
from Teledyne. Often considered
the domain of the oceanographic
Sector, DOF Subsea intended to
use it for oil and gas activities.
“One of our clients came to us
with a challenge on a project in a
remote area of the world, tasking
us to develop a cost effective
solution,” said Sean Halpin,
Global AUV manager at DOF
Subsea. “We began to consider
alternative possibilities to a
boat and began to focus on two
candidate platforms, autonomous
underwater vehicles (AUVs) and
gliders.
“During this process, we were
able to identify a new service that
had potential to be useful beyond
the needs a single project, and
could bring the oil and gas
industry a step closer to a more
cost-effective and operationally
efficient future.”
“The next generation of
monitoring solutions are likely
to be remotely managed as
standard” said Halpin, “and

Flight Control

Communications Tower
LED Strobe
Emergency
Weight Drop

Hybrid Thruster

Tail Section

employing a glider is a first step
towards the future. This is not just
a value-added proposition but
a future replacement of arcane
methodology.
“We decided to purchase
Teledyne’s Slocum glider as it gave
a great deal of flexibility across
a number of areas. In terms of
navigation, its rudder meant that in
shallower waters, the vehicle could
potentially turn better.
The standard turning methods
of the deeper gliders is to rotate
a mass inside the body of the
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machine and by rotating it you
slowly turn it. With the rudder, we
felt that we had a bit more control
of that.
“Efficiency was also a key
factor. As the glider is required
to operate for weeks or months
without recovery, it is important
not to expend unnecessary
energy and the Teledyne
Slocum model is exemplary in its
efficiency. The two main areas
in which energy is used is at
inflections (when the pump is
running) and back at the surface
when it transmits its data.

Science Sen

nsors

ADCP Bay

Buoyancy Control

Detatchable Nose Cone

Components of a Slocum glider

“For our clients, one of the
most time-consuming parts of
any environmental monitoring
programme is getting
representative background
information. It is only by having
a baseline, that any reading can
be compared against it. Gliders
can collect data 24/7 and achieve
excellent temporal and spatial
resolution. Do to the duration and
quality of these measurements
gliders offer an attractive solution
to standard baseline monitoring
methods.”
“Many glider buoyancy drives are

designed to be most efficient
when diving to the vehicles
maximum depth rating. For
example, if a vehicle is designed
for 1000m, but the survey only
requires it to dive to 500m, it
is less efficient because the
buoyancy pump will operate for
the same amount of time as a
deep dive but the vehicle will
have a shorter glide path,” said
Halpin.
“With the Slocum, however, it
is possible to change out the
buoyancy engines for one more
suited to 500m. The engine runs
for a shorter amount of time and
burns less energy. This flexibility
makes us more efficient in
shallow water markets such as
the shelf waters in Australia or the
North Sea.”
“Prior to deployment in the field
the vehicle is ballasted to be
neutrally buoyant in the laboratory
based upon the expected
site surface conditions. This
buoyancy will be checked and
modified as needed when we
deploy the vehicle in the field.
The vehicles ability to travel
vertically in the ocean is based
upon this process.
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“An issue may occur, however,
when there is a sudden
emplacement of fresh water
at the surface. This may be
due to rainfall on the ocean
surface, or the outfall of a river
where considerable volumes of
freshwater flows into the sea. In
such cases, the glider may not
make be able to return to the
surface but instead, stall at the
density gradient created by the
freshwater.
In such situations, engaging the
propeller in a mode called ‘lens
burst’, maintains the velocity and
pushes it through the gradient.
In such cases, however, the
energy demand can be quite
significant. “We actually ran into
this issue in the Gulf of Mexico
where the glider was subsea
for two days” said Halpin. “The
propeller certainly gives us lot
more capability, especially high
current areas.”
Perhaps the greatest benefit
of using gliders is that they
operate on very little power. They
can stay on station for longer
durations without the need for
support. While they do not have
the payload capacities of AUVs,
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Recovering the glider
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Unmanned Vehicles
DOF Gets Glider contd
a growing number of compatible
sensors are being developed for
this platform.
“Autonomous underwater vehicles
can be programmed to follow
a prescribed route to collect
data, but the downside of the
technology was that it had to
periodically return to a base for
recharging. Gliders, however,
provided a much more appealing
solution.”

Gliders

The glider is a vehicle which
incorporates mechanisms that
allow it to change its buoyancy
and centre of gravity (CG). The
change in buoyancy and CG
essentially makes the vehicle ‘fly’
downwards towards the seabed
or upwards to the surface.
Because of this, it travels in a
saw-tooth pattern, moving up and
down the sea profile and taking
measurements at pre-set times
or based upon dynamic realtime analysis of environmental
conditions.
Importantly, it is possible for
the user to write control and
monitoring software, tailoring the
vehicle to its specific operational
needs.
“At present, we have developed
world class tools to control
and monitor remote glider
operations” said Halpin.
“Every time the glider comes
to the service, it is possible to
completely change the sampling
regime, maybe turning on one
sensor for a half the water
column or focusing on one area.
That was a big selling point for
us.
“When the vehicle is in the field,
we have the flexibility to remotely
turn any part of the hardware or

software off and on as required.
So the ADCP sensor, for example,
does not draw any power unless
we tell it to,” said Halpin. “This
really gives us control over the
power efficiency of the unit.
“Additionally, we have the
capability to manage data
transfer to increase efficiency
further; because it takes energy
to transmit data, we make sure
that only useful data is sent. In
the case of environmental data, it
is possible to set a band outside
which, readings are discarded. We
are not just striving for efficiency
however - it is also important to our
clients that the data is packaged
and delivered in an intuitive way.
Our job is to take a complex ocean
environment and translate it into
actionable, simple information.”
“In a survey involving an AUV, it is
necessary to have surface control
locally, usually on board a vessel
in the field. With a glider, however,
the pilot could be 10 000km
away, in a central control centre
operating numerous vehicles.
This key feature gives great cost
advantages over vessel-based
systems
The economics of the glider stack
up during operations. A vessel can
cost $30,000 a day, but operating
a glider could only come to a few
thousand dollars a day. “This is not
a perfect one-for-one comparison
however - a vessel does give more
overall flexibility” said Halpin. “In
an environmental survey, however,
it is possible to get at least 80%
of the way there at a tenth of the
cost.”

What are the challenges?

Gliders do present their own set
of challenges, particularly with
their navigation system, which
has a much lower performance
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compared to systems found on
a survey class AUV, “This means
that when surveying around
installation, it can be challenging
to make sure the glider is not
within the exclusion zone,” said
Halpin.
“The navigation is very much
direct reckoning with little control,
which can be tricky to manage.
This is a tool that is put a nautical
mile away from the platform. Short
dives can help, but if you are
operating within an area where
the vehicle may be blown around
by current, it can be very difficult
to control.
“A nautical mile doesn’t actually
buy you a lot of time; even with
the level of experience in our
team, we would be hesitant to
put it straight into a crowded
area without some very careful
consideration.
“We have improved the navigation
on our units considerably. Glider
navigation (as it comes from the
factory) is highly susceptible to
interference from the magnetically
coupled thruster, and although
the compass provided with
the Slocum is an excellent
choice from a power / budget
perspective, its performance
lags in dynamic magnetic
environments.
“We have solved this problem by
designing and integrating our own
proprietary compass board in the
glider, built to cope with these
challenges. We have achieved an
order of magnitude improvement
in glider navigational performance
with this new development. This
also proves useful for ADCP data
collection.
“We have designed GIS-based
software to better utilise the glider;

this allows a lot of information to
be included and automatically
downloaded about the working
environment. At any given time
our operators are utilising over 1
Petabyte of global background
piloting information. This
dramatically reduces the risk of
remote operations and provides
a platform for our clients to view
their data realtime from their desk.
The vehicle comes with a standard
conductivity, temperature, depth
(CTD) package. We have an
acoustic Doppler current profiler
and a Wet Labs Ecopuck. This
is an optical sensor which is
used to measure Chlorophyll-a,
backscatter, and coloured
dissolved organic matter, which is
used as a proxy for heavyweight
hydrocarbon detection.
“We are presently working on
other sensors to increase the

capability of the vehicle itself, both
developing our own packages
and working with Teledyne. One
such package incorporates
hydrophones and improved
optical sensors for the detection of
hydrocarbons in the water column.
“This has received a considerable
amount of interest, as the glider
is a very quiet vehicle. If a client
is doing sensitive works such
as marine mammal avoidance
mitigation, putting a hydrophone
on a quiet glider such as the
Slocum has a distinct advantage
over a noisy boat.
Additionally gliders make excellent
tools for hydrocarbon detection,
monitoring, and tracking as
they can be deployed for a long
duration and remotely relay data.
The new sensor package will be
able to provide a broad spectrum
hydrocarbon detection capability.

“The long-term goal is that if it
locates something such as a
mammal or hydrocarbons in the
water, the gßlider system can
notify everyone when the vehicle
surfaces. DOF Subsea plans to
have the marine mammal and
hydrocarbon packages available
within the next year.
Future advances in the service
will always be driven by the
needs of the industry. For
example, we are looking into the
feasibility of water sampling from
the gliders.
In some areas of environmental
survey, it is necessary for our
clients to take samples of water,
as you can imagine this is not
ideal on a buoyancy-driven
vehicle, but incorporating such a
facility could bring real value and
it is something we are evaluating
as a longer term development.”

Planning a glider operation
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Diving
New Pommec Dive-Control System for Briggs Marine

Due to an increase in demand for
diving services, Briggs Marine
Contractors has identified a need to
add to its current dive spread.
Dutch company, Pommec BV has
been awarded the build contract
for an additional stand-alone divecontrol with attached air supply and
compressor, a safe, simple ‘Plug and
Play’ system that can be used aboard
a vessel or along the quayside.
Briggs has over 40 years experience
in coastal and offshore operations,
with services ranging from; vessel
charter and management, submarine
cable installation and repair, diving
services, marine survey, emergency
response and salvage.

Briggs has gained an in-depth knowledge of
delivering marine renewable energy services
on time and within budget and the new unit
provides Clients with a quick response, safe
and efficient mobilisation solution.
Pommec BV is a leading European
manufacturer and worldwide supplier of
commercial diving equipment. Pommec is
considered to be the market leader in
Diver Launch and Recovery Systems and
has already built and delivered LARS to
Briggs Marine.
Rudi Pommé, Pommec BV said “It has
been a challenge to meet all the demands
that Briggs Marine made in the design of
the system as it is a complete and unique
stand-alone dive control, fitted in just a 20ft
container.
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ADS Upgrades
OceanWorks International has
completed system upgrades to
the third Italian Navy’s HARDSUIT
Atmospheric Diving System (ADS).
The conclusion of the work on the
third ADS marks the completion
of a major survey and upgrade of
the Italian Navy’s ADS fleet to the
Quantum II.
OceanWorks used improvements
in the subsea thrusters and design
upgrades to the buoyancy and
backpack system to accommodate
the changes in the physical alignment
and weight of the Quantum II.
In addition, the company has
provided updated communication,
electronic, power distribution, and
support equipment.
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Diving
Subsea training centre revamps ROV and closed
bell training courses
Students undertaking ROV Pilot
Technician and Closed Bell training at the
Fort William-based subsea facility, The
Underwater Centre, are to benefit from
newly revamped courses providing even
more contextual modules.

These additional modules, which have
been highlighted as important by industry
organisations, ensure that the training
provided keeps up with current practice,
so when students leave they are familiar
with key equipment.

The Centre has been working with
industry to identify areas of its ROV and
Closed Bell training suites which can be
enhanced and courses for the remainder
of 2015 will reflect this with major
developments across the board.

Steve Ham, the Centre’s General Manager,
believes that by continuing to update
and revise the courses they are providing
students with the best possible contextual
training throughout their careers.

Students on the three-week ROV Pilot
Technician Course will now benefit from
entirely unique training elements including
time on the Centre’s Loch Sunart ROV
vessel and training in the ROV electrical
and mechanical workshops, features
unavailable at any other facility.
Loch Sunart is the Centre’s work class
ROV support vessel fitted with an
operational work class ROV, and this
will provide students with invaluable
first-hand experience in all areas of ROV
operations and mobilisation, from launch
and recovery to operating a suite of ROV
navigation sensors as part of in-water
practical exercises.
In addition to this, the Centre has
overhauled the seven week Premium
ROV Course to include a condensed and
more focused electronics module as well
as introducing courses covering High
Voltage and Electrical Safety Awareness,
T4: Introduction to Titan 4 Manipulator
Training, Fibre Optics, Working at Height,
and experience using our VMAX Triton XL
Simulator.
For the remainder of 2015 the HSE
Closed Bell Courses will include a new
practical introduction to using an SPHL
(Self-Propelled Hyperbaric Lifeboat),
practical introduction to bolt tensioning,
Kirby Morgan Hat Users Course and the
IMCA Diver Medic ticket, helping add to
the competency of its students when they
enter the industry.

“We have spent considerable time
reviewing our ROV and Closed Bell
offering and with the help of industry we
have been able to identify areas where we
could strengthen our training packages,”
he said.
“What sets The Underwater Centre apart
from other training establishments is that all
of the vital practical activities undertaken
occur within the context of real systems
and equipment, in real environments,
under real conditions and with real safety
considerations at the forefront, all of
which have a direct correlation to the real
offshore environment.
“This opportunity is unequalled anywhere
else in the world.”
The award-winning Centre, which trains
students from all over the world, is also
now able to provide pre-course support
for students who may have concerns over
their level of English.
Fedrick Ukab Labong, from Malaysia, took
part in the three week Closed Bell Course
after having an initial chat via Skype with
the Centre’s Diver Training Authority.
“We realised our English was weak but the
Centre staff and management were very
helpful to assist us to learn the correct
pronunciation of words, and even put a
huge effort to ensure we received and
met HSE standard for our Closed Bell and
IMCA Assistant Life Support Technician
(ALST) certification in English.
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Fort William
Inset: ROV and Diver training
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Inertial Metrology
Harkand has successfully carried out the first ever free
inertial metrology in Mexico’s waters and at a new depth
for this approach in the region. The global inspection,
repair and maintenance company achieved the survey
results for their client at a depth of 380ft in the Bay of
Campeche, setting a new record in the area.
The scope of work saw Harkand working in collaboration
with their metrology technology partner Zupt to complete
the survey project in support of the installation of an
expansion spool piece for a new pipeline and platform
campaign in Mexico.
AJ Jain, Harkand managing director North America
and Africa said: “Although a diver had not performed
inertial metrology in this water depth before, we were
confident in our saturation diving team’s experience
and capabilities. Our client had the results in just 12
hours allowing the expansion spool piece design and
fabrication to proceed very quickly. In comparison, the
acoustic method would have taken three days to be
reported back.”
The expansion spool piece was fabricated onboard the
vessel in two days, with the Harkand saturation diving
team successfully installing the spool piece without any
issues.
“Being the first global company to complete this type of
survey successfully in the region and by a diver at this
depth is a really great start for our new office in Mexico.
It not only showcases our in-house knowledge, skill and
the expertise of our personnel, but our excellent assets
combined with Zupt’s technology.”
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Diving and Manned Submersibles
Gas Pipeline Repair in the Java Sea
At the end of last year, DCN
International Diving and
Marine Contractors based in
Bergen op Zoom, Holland,
won the largest EPIC contract
in the company’s history.
The Indonesian state-owned
business PGN (Perushaan
Gas Negara), specialising in
the transport and distribution
of gas, awarded the order to
the Dutch diving company
established in 1957 together
with its Indonesian partner
SGI, to seal a tear in a four
year-old gas pipeline, located
on the bottom of the Java Sea.
The gas from the pipeline in
question is transported to
the capital city Jakarta, also
home to the government of
the Republic of Indonesia.
PGN manages more than
5900km of transport pipeline,
and supplies some 84 million
customers with gas.
The tear is located on a weld
seam and was first discovered
in May 2013. During the
course of that same month,
PGN had a temporary repair
carried out using a so-called
Plidco clamp.
Last year, following extensive
research, PGN decided to
carry out a permanent repair
to the 32in pipeline, located at
a depth of approx. 27 metres.
The repair will be carried out
by DCN specialists in the
fourth quarter of 2015, while
the pipeline remains ‘live’ (fully
pressurised). In other words,
throughout the hyperbaric
welding work, the gas will
continue to be pumped along
the pipeline.

Worldwide, there are few
companies capable of carrying
out such an extremely critical
welding operation under increased
pressure.
“The fact that DCN was awarded
this order is above all thanks to the
references we were able to hand
over, and the fact that we have
our own fully-equipped hyperbaric
centre here in Bergen op Zoom,
where we can simulate test
conditions,” explained co-director
Wim Vriens.
“Here we can carry out ‘dry
runs’ with the divers who will
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be responsible for the actual
welding work under pressure in
the Java Sea, and provide them
with the necessary training and
preparation for the extremely
difficult circumstances in which
they will be required to operate.
All the tests in our centre will be
carried out under the supervision of
representatives of the client PGN,
and the classification bureau DNV.”
To allow the welding work to be
carried out under water but in
dry conditions, DCN will deploy a
habitat that will create a safe and
protected working environment for
the divers.

Gas Pipeline Repair

which the test area is used, the
required atmosphere can be
created. The complete facility
at the DCN hyperbaric centre
includes a separate control
container and a saturation
chamber under overpressure,
with living accommodation
including shower and laundry
facilities.
Wim Vriens explained: “Fifteen
divers will be specially trained
for the PGN project here at DCN
in Bergen op Zoom, of whom ten
prequalified divers will eventually
be deployed. Of this team,
nine divers will be spending
approximately one month in
saturation, in order to carry
out the repair according to the
welding method we propose.
In total, a team of approximately
100 DCN staff will be deployed
on location in the Java Sea,
not including the crew of the
Normand Baltic, the DP2 diving
vessel we have chartered for the
project, equipped with a 100t
crane, moonpool and helicopter
deck.”

The unique hyperbaric test centre
in Bergen op Zoom is not only a
test facility for diver training but
also allows tests to be carried out
on large sections of pipes up to a
maximum diameter of 48 inches, or
on valves that have to be installed
on a jacket.
The tank has an operating pressure
of 200m, and a testing pressure
of 280 metres. In a completely
separate welding chamber,
between two and three divers can
simultaneously carry out welding
work.
Depending on the purpose for

Hyperbaric
Test Centre
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Fugro Americas Maiden Voyage
Fugro’s premier geophysical survey vessel, the Fugro
Americas, successfully completed data collection for a
geochemical coring campaign in the Caribbean. The project
marks the maiden voyage of the new-build vessel.
Mobilisation for the campaign immediately followed the vessel’s
departure from the construction shipyard in Louisiana in April.
Her stable design and experienced, dedicated crew enabled
efficient and intelligent data collection to enhance survey
results beyond expectations. The integrated project comprised
141 piston cores and 7 heat flow measurements that yielded
over 1,500 biological and geochemical samples.
The Fugro Americas represents a pivotal advancement in
multi-purpose geophysical survey operations and, together
with Fugro’s comprehensive understanding of the dynamic
objectives and constraints of deepwater operations, supports
the company’s global commitment to exceeding client
expectations.
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Survey and OSIG
Advancements in Low-Logistic AUV Operations
By operating at a constant
altitude above the seabed,
completely decoupled from
the surface, autonomous
underwater vehicles (AUVs)
provide a stable low-noise
platform, enabling high quality
data throughout their entire
operating depth range.

In maintaining values of
performance and excellence, UTEC

Survey has invested in developing
low-logistics AUV technology to

Additionally, when using
modular and portable AUVs
such as Teledyne’s Gavia, the
ability to operate the vehicle
from a vessel of opportunity
can reduce cost and increase
flexibility.
When compared to traditional
survey methods of using
vessel mounted, towed or ROV
systems. The low logistics AUV
has a number of very clear
advantages. These are namely:
l Improved platform stability
and data quality
l Consistent resolution
through the operational depth
range
l Low logistics
l Higher productivity
l Ability to survey in very
shallow water (up to 2m)
Preparing to launch the Gavia
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•

Canada

•

Indonesia

•

provide the best survey solutions
for clients. In order to achieve this
goal, the company has developed
a collaborative relationship with
Teledyne. The partnership creates
a framework for addressing
customer requirements through the
development of new and improved
AUV capabilities.
A key milestone occurred in
March of this year, when the two
companies met in San Diego,
California at Teledyne’s Seabotix
facilities to test several new and
improved AUV capabilities.

Deep Water Dives

Teledyne-Gavia’s Offshore
Surveyor is rated to 1000m
depth. The close proximity of the
continental slope to San Diego
allowed UTEC Survey to prove
that the technology is capable of
reaching these depths, as well as
demonstrating that its personnel
have the expertise to repetitively
run missions in deep water.
During the trials, the AUV dove
successfully to a depth of 897m
(over a 906m deep seabed) on
three separate missions, and
acquired side scan sonar and

Sidescan Sonar Image

The AUV carrying out survey work
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Survey and OSIG
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multi beam echo sounder data sets. After leaving the surface, the AUV
took less than 25mins to reach its survey depth.

LBL Positioning
Teledyne Benthos LBL transponders were deployed and calibrated in
subsea arrays. These were used to enhance the Teledyne Gavia AUV
position solution
The LBL-derived AUV position was then integrated directly into the AUV
navigation system, ensuring accurate positioning in real-time without the
need for communication to the surface.
Integrating LBL positions directly into the AUV navigation system makes
the vehicle available to commence seabed survey operations with
minimal delay regardless of depth.
The lightweight LBL transponder nodes, with acoustic burn wires, allowed
for rapid deployment and retrieval while other AUV operations were
underway.

New Edgetech 2205 Side Scan Sonar
A new model of the AUV Control Module, which now houses an Edgetech
2205 side scan sonar (SSS), was used for several missions during the
trials. The Edgetech 2205 SSS is capable of recording low frequency (LF)
and high frequency (HF) data simultaneously, at 600kHz and 1600kHz
respectively.
The LF transducers have a range of 100m per side, while the HF is capable
of reaching ranges up to 30m per side. The range performance of the
Edgetech system doubles what was being achieved with the previous SSS,
thus significantly increasing productivity.

New Recovery Float and Pneumatic Line Thrower
Recovering an AUV following completion of a mission is one of the most
challenging tasks in any AUV operation. The execution of recovery has
been improved substantially through the development of a Recovery float
and Pneumatic line Thrower (PLT).
Once the AUV is on the surface, a command is remotely sent to the AUV
releasing a recovery float. This is deployed from the AUV nosecone on
a 10m length of rope. The PLT is then used to throw a grapple over the
recovery rope, allowing the AUV to be pulled back to the vessel in an easily
controlled and safe fashion.
The development of the new recovery float and PLT constitutes a significant
improvement to the recovery process. It is also an example of how UTEC
Survey and Teledyne have been collaborating closely to develop the Gavia
AUV product.
As the owner of the largest commercial Teledyne Gavia low logistic AUV
fleet comprising 7 AUVs, UTEC Survey is continuing its close relationship
with Teledyne, staying at the forefront of emerging technologies, and
ensuring customers continue to receive world-class service and solutions.
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Surveying close to the
Simpson platform
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Ashtead Technology
Ashtead Technology has been supporting attempts to
discover exactly what caused the loss of 645 crew when
the HMAS Sydney sunk on November 19, 1941. The
company provided 3-D survey equipment to study the
wreck and inform conservation of what is a mass grave
site.
The vessel had gone missing following a battle with the
German cruiser Kormoran, which also sank. Since then
it was never known why the Australian ship went down
so quickly when it was pitted against a relatively small
opponent.
The final resting place of the HMAS Sydney was only
discovered in 2008 off the West Australian coast at a depth
of 2000m.
Ashtead became involved after being approached by DOF
Subsea on behalf of the Western Australia Museum which
has been working with Curtin University. The specialist
technical equipment supplied by Ashtead allowed
researchers to carry out subsea surveys with navigation at
depth, studying water speeds, sampling water conditions
and providing depth and distance information.
The technology provided included an iXsea ROVINS
System, Valeport BFM 803 Current Meter, Valeport MIDAS
CTD, Valeport MIDAS BathyPack 3000m, Tritech PA500
Bathy Altimeter, Teledyne Blueview P900-130, and a PMAC
CPacq single cell system.
With more than 70 years of mystery into precisely what
happened, the survey work was able to show the ship
had a 15cm shell hole through the compass platform at
the bridge. The damage would have disabled the control
systems and meant the HMAS Sydney would subsequently
struggle to defend itself.
Investigators are now assessing how the vessel has
corroded and ways that it can be conserved.
l Teledyne Bowtech supplied LED-V-20K lamps, a
Surveyor-HD-Pro camera and a 3D-HD system. An array of
10 LED-V-20K lamps, emitting up to 20 000 lumens each,
were used on each of two ROVs to illuminate the wreckage
which was filmed using a Surveyor-HD-Pro camera and
a 3D-HD camera system all supplied as part of a suite of
equipment.
The Surveyor-HD-Pro is a High Definition camera with
full 1080p 50/60. It has a water corrected fused quartz
hemisphere window and Titanium housing rated to 6000m.
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Torn off bow from
the HMAS Sydney
wreckage
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Shallow Water Survey
Slocum Expansion in Asia-Pacific

Teledyne Webb Research (TWR), has signed an agreement with Blue Ocean
Monitoring of Perth, Australia for Slocum glider service, support, and repair in
Australia and surrounding countries.
Blue Ocean Monitoring will be the exclusive third party Slocum service provider
for a number of countries in the Asia – Pacific (APAC) region including Australia,
Brunei, Cambodia, East Timor, Indonesia, Malaysia, New Zealand, Philippines,
Papua New Guinea, Singapore, Thailand, Vietnam, Myanmar, and Laos.
Slocum customers in this region will now have the option of dealing directly with
a Slocum service provider in closer geographic proximity, which will enhance
the level of support to the rapidly growing Slocum user base in the area, greatly
reducing maintenance turn-around times and spare part lead times. Blue Ocean
Monitoring (Services) will stock Slocum glider spare parts and will have the
capability for many Slocum glider repairs.
Dr. Thomas Altshuler, Vice President and Group General Manager of Teledyne
Marine Systems said “With over 550 Slocum gliders delivered worldwide, local
service and support for our extensive customer base is essential.
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Survey and OSIG
M3 Sonar

Slocum glider

The M3 Sonar (Multimode
Multibeam Sonar) from Kongsberg
Mesotech, is now part of a
new acoustic transponder
tag monitoring system being
introduced to the fisheries
research community. This system
is the result of engineering
cooperation between Mesotech
and Sonotronics, with application
support from Milne Technologies.
The system is composed of three
instruments: The M3 Sonar, the M3
Tag Activator, and Sonotronic’s
acoustic transponder tags. The
transponder tags are inserted into
targets and remain dormant until
the M3 Tag Activator wakes them.

M3 Sonar with M3 Tag Activator

Sustainable Coasts and Oceans
The National Oceanography
Centre (NOC) and the University
of Liverpool have entered into
a new strategic partnership
creating the Institute for
Sustainable Coasts and Oceans.

Once operational, the M3 Sonar
collects data from the tag including
the unique tag code, position and
depth of the tagged target, while
also sampling a large swath for
water column targets and bottom
habitat. This enables fisheries
researchers to easily identify one
fish from among hundreds.

The new Institute is a
collaborative venture that brings
together marine scientists,
social scientists, engineers
and economists to meet the
challenges of a changing
ocean and a changing coastal
population.

Additional benefits of the system
include the ability to be used in
conjunction with other acoustic
tools to provide biomass estimates
and the opportunity for extended
studies due to the transponder
tags’ longer battery life.

It will provide the improved
connectivity between experts in
these different fields and through
world-class research will provide
the knowledge needed to deliver

Kraken Tritech Agreement
Kraken has entered into an
agreement with Tritech for the
supply of a leading technology to
the subsea industry.Under the terms
of the multi-year agreement, Tritech
will sell the Kraken-developed
CVL, AquaTrak, under the Tritech
name and branding, through their
international network.
The Kraken-developed CVL uses
advanced signal processing
algorithms developed by Kraken

for its AquaPix series of synthetic
aperture sonars. Compared to
conventional Doppler technology,
the Tritech AquaTrak will now
provide superior long range
navigation and high resolution
accuracy for unmanned underwater
vehicles.
The highly flexible and modular
design allows the unit to be used in
a standalone configuration or as part
of an integrated navigation system.
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sustainable management of the
coast and our coastal seas.
The NOC’s Kevin Horsburgh who
will head up the new centre said:
“The Institute for Sustainable
Coasts and Oceans will build on
our already strong partnership
with the University of Liverpool
to turn marine science into
societal benefit, particularly at the
coastline and in response to our
changing climate.
The wider collaboration will boost
the quality of our science and
will also strengthen both our
relationships with industry and the
blue economy.”
The NOC and the University
of Liverpool have collaborated
successfully for many years,
particularly in the areas of
ocean climate and sea level
rise, observations and computer
modelling of complex shelf sea
systems, and marine renewable
energy.
ISCO will develop that research
base further, building wider
stakeholder partnerships to
become an internationally
recognised centre of excellence
for joined-up research with an
emphasis on societal impacts.

For a demonstration, call

Imenco is an EPC contractor to the maritime sector
providing mechanical and electronic equipment along
with bespoke engineering solutions to major oil,
subsea and drilling companies worldwide.

+44 (0)1224 701749

imenco.com

ROV
LATCHES
RANGE FROM 0.5 - 12 TONS WLL
Designed in accordance with “DNV Rules
for Certiﬁcation of Lifting Appliances”.
An Imenco Latching system will
increase overall safety and ease the
launch and recovery of any size ROV.

For further information call us on +44 (0)1224 701749,
or email uk@imenco.com quoting UT0615.
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Survey and OSIG
Geotechnical Verification
Fugro has been awarded
the Geotechnical Verification
Investigations 2015
programme by Femern A/S,
owner of the Fehmarnbelt
Fixed Link project. The
planned 18 kilometre-long
immersed tunnel will connect
Denmark and Germany as
part of the ScandinavianMediterranean corridor, one of
the EU’s nine priority network
corridors.
Detailed knowledge of the
subsurface soil properties is
key for the proper design and
execution of this challenging
tunnel construction, for which
the world’s largest construction
and marine dredging
companies are amongst the
bidders.
Fugro will deploy two jackup rigs in the Fehmarnbelt
seaway between the Danish
island of Lolland and Fehmarn
on Germany’s Baltic coast. In
July 2015 Fugro’s experienced
geotechnical team will perform
down-hole cone penetration
testing (CPT), drilling and
geotechnical laboratory work
in water depths between
3–10m. The 2015 investigation
campaign follows previous
geotechnical studies carried
out by the company in 2009
and 2010.
“We were happy with the
survey provided by Fugro on
the investigation programme in
2009-10 and we look forward
to working with Fugro again in
2015,” said Villads Engstrøm,
Project Manager at Femern
A/S. “The independent advice
provided to us by Fugro is
essential for the design and
execution of this important
construction project.”
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Adaptive Autonomous Ocean Sampling Networks
Following the successful
completion of the initial phase,
SeeByte, ASV and the Marine
Biological Association of the
United Kingdom have been
awarded funding to carry out
phase two of the Adaptive
Autonomous Ocean Sampling
Networks (AAOSN) SBRI call.
The aim of the project is to
reduce the complexity and
frequency of operator input
when supervising large fleets of
autonomous systems from the
shore.

multi-vehicle missions using
combinations of ASV, AUV and
Glider assets.
Trials for this project will be
conducted integrating SeeByte’s
Neptune, which already forms the
basis of the UK Maritime Autonomy
Framework (MAF), onto various
autonomous assets including the
ASV’s C-Enduro, a long endurance
Autonomous Surface Vehicle, using
a common interface and control
system. The C-Enduro will operate
a multi-beam echo sounder and
PAM system.

SeeByte’s Neptune is an adaptive
planning tool for optimising the
execution of AUV operations.
It supports high-level goalbased mission descriptions and
allows the matching of mission
requirements against vehicle
capabilities.
Neptune also includes behaviours
capable of adapting the mission
based on changes in the
environment, assets and mission
objectives; benefits which will
be useful for future unmanned
operations.

Extending the tagged fish work
carried out in phase one, this
second phase will seek to design
autonomous behaviours to
address five scenarios including
oil spill, passive acoustic
monitoring (PAM), seabed
mapping, fish tracking and tidal
mixing.

ASV’s C-Enduro
(Autonomous Surface
Vehicle)

The behaviours will integrate
sensor data and interpretation
methods to enable adaptive,

UT3 Aug

111Sept 2015

Survey and OSIG
Swift SVP

Sound velocity correction

Following a successful showing at Ocean Business,
Valeport has now released the latest addition to its
portfolio of sound velocity sensors and profilers, the
SWiFT SVP.

CARIS has introduced a new Sound Velocity
Correction (SVC) algorithm in its HIPS and SIPS
bathymetric, seafloor imagery and water column
data processing software, that significantly improves
results for many deep-water sonars.

Positioned as the ultimate handheld profiler, the
SWiFT SVP has been designed from the outset
with the intention of a seamless workflow, and
has integral GPS to geo-locate every profile. This
new compact unit features high accuracy sound
velocity, pressure, temperature, salinity and density
measurement, plus integral GPS, re-chargeable
battery and LED status indications for GPS, battery
and communications.

The new algorithm accounts for the separation
between transmit and receive arrays when
performing the ray-trace. This key change in a
fundamental assumption results in a more robust
estimate of the path of each beam to the seafloor,
particularly for deep-water sonars where the array
separation is significant.

Using a simple ‘twist and go’ switch on the unit, data
can be easily and quickly downloaded, reviewed
and translated to common SVP formats wirelessly
via Bluetooth Smart, which uses the SWiFT APP on
iOS devices where data can be instantly shared via
FTP, email and cloud services. Valeport’s standard
DataLogX2 software for PC use will also support the
SWiFT SVP.
With a battery endurance of up to a week and easy
charging via USB, the SWiFT SVP is intended for
coastal, harbour and inland hydrographic survey
use, and offers the highest quality sound velocity
profiles in a compact, robust and portable package.
The SWiFT incorporates Valeport’s high accuracy
sensor technology, but as Valeport sales and
marketing manager Kevin Edwards commented, this
exceptional performance doesn’t have to come at a
price:
“We’re aiming the SWiFT at the popular shallow
water market and whilst it’s constructed from
Titanium to provide unmatched durability, includes
our innovative sensor technology for exceptional
data quality, and has been meticulously designed
for easy handling weighing in at 2Kg, the SWiFT is
simply our best, professional and affordable SVP to
date. We anticipate the SWiFT will lead the way in
the support of hydrographic surveying.”
SWiFT SVP.

The Sound Velocity Correction algorithm is based
on research from the Ocean Mapping Group at the
University of New Brunswick (UNB).
Hydrographic agencies and offshore survey
companies using high-accuracy GPS height
observations, and ellipsoid to chart datum separation
models to conduct Ellipsoidally Referenced Surveys
(ERS) can now access enhanced quality control
tools in HIPS and SIPS.
These improvements better support
ERS workflows, and allow users to
simultaneously analyze multiple data
sources (e.g. GPS height, computed
GPS tide, observed tide, and others)
from multiple survey lines to ensure
hydrographic standards are met.
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Biodiversity Survey
Using full motion video (FMV)
technology, CSA Ocean
Sciences (CSA) marine biologists
have successfully conducted an
underwater biodiversity survey.
FMV is defined as digital video
with integrated geospatial
information (real-time latitude and
longitude) and relates the video
to other geospatially defined
attributes, such as multi-beam
bathymetry, in space and time.
Unlike older technologies where
static time and latitude and
longitude were “burned” into the
digital image, the spatial and
temporal information associated
with FMV can be accessed by
geographic information systems
(GIS).
The result is a powerful tool for
capturing geospatially articulated
information from within the
video image and rendering that
information into a GIS for further
analysis.
During this survey, CSA assessed

fish and macro-invertebrate
assemblage composition and
abundance over reefs and other
hard bottom features. Digital
video and navigation data were
collected from an underwater
vehicle that was used to survey
transects over a target area. As
data were collected, they were
fused into a FMV stream and then
recorded as FMV-compliant video.
The FMV was then played back in
association with a seafloor map in
ArcGIS for Desktop.
The process of synchronization
(in live stream or post-processing
mode) can be conducted using
any combination of vehicles,
vessels, or even divers carrying a
camera using CSA’s underwater
telemetry systems.
As the FMV is played back,
pre-determined bookmarks
representing transects, quadrats,
or other sample units are integrated
with the video to provide a more
complete, geographically accurate
time track of the camera over the
seascape as a cross-check to
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ensure that proper sample
boundaries were maintained.
In addition, ArcGIS for Desktop
allows the analyst to easily
classify and record the position
of objects in the video (fish and
macroinvertebrate species)
from pre-prepared drop-down
menus.
This makes for a more highly
efficient workflow, obviating
the need to constantly record
observations on electronic or
paper data sheets. Full motion
video also facilitates frame
grabbing and compilation of
selected or time interval frames
into mosaics that can be used
for fish habitat analyses.
Once the biological data were
extracted for this project,
advanced GIS techniques were
employed to determine spatial
associations of the biota with
seafloor features, helping to
identify potential “hotspots” of
biodiversity and essential fish
habitat.
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Aeolus
Van Oord’s offshore installation
vessel Aeolus has successfully
installed Gemini wind project’s
first monopile. The offshore wind
project, one of the largest in the
world, will consist of 150 monopiles.
The project is expected to be fully
operational by 2017 generating
clean and renewable energy for 1.5
million people in the Netherlands.
Gemini is being built in the North
Sea. The project consists of two
areas of 34 km2 and is located
85 km off the coast of Groningen.
Each monopile is designed for its
specific location in the wind project.
Depending on water depth, they
vary in length from 59 to 73 m. The
monopiles have a diameter of 7 m,
and a wall thickness of 7 to 11 cm.
During the three-year construction
period, a wide range of equipment
including Van Oord’s specialized
offshore wind vessels will be
deployed. An estimated workforce of
500 will be involved on the project.
Four project partners have joined
forces to make Gemini a reality:
Canadian independent renewable
energy company Northland Power
(60% project interest), wind turbine
manufacturer Siemens Wind Power
(20%), Dutch maritime contractor
Van Oord (10%) and renewable
energy, waste and raw materials
company HVC (10%).
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Renewables
Subsea Testing in the Bay of Fundy
The Fundy Ocean Research
Center for Energy (FORCE)
has unveiled two advanced
underwater monitoring platforms.
They are currently in their final
stages of testing in Dartmouth
before sea trials in the Bay
of Fundy. Their function is to
better understand the unique
environmental conditions in the
Bay of Fundy.
The Fundy Advanced Sensor
Technology (FAST) platforms
are recoverable instrument
platforms designed to monitor
and characterise the FORCE
site. Using a variety of onboard
sensing equipment, the platforms
enable real-time data from the
Minas Passage, including:
l currents and turbulence
l marine life activity
l noise levels
l seabed stability
“Many ocean sensors were
not designed to operate in the
extreme high flows at the FORCE
site in the Minas Passage,” said
FORCE platform manager Simon
Melrose. “The platforms help
take ocean monitoring to the next
level, built by local companies
with world class expertise in
ocean technology – proving
Canada has the skills to lead this
industry.”

The FAST support structure
The platforms are part of a $6.8
million FAST program that has
supported FORCE efforts to better
understand the Minas Passage.
This has included subsea data
collection, subsea data cable
installation, shore-based radar
and meteorological equipment,
as well as platform fabrication,
instrumentation, and deployment.

FAST is supported by Encana
Corporation, Natural Resources
Canada, and FORCE developers.
Reliable site data is critical to
all aspects of in-stream tidal
energy development, including
the design, installation, and
maintenance of turbines, as well
as understanding and measuring
any effects on the marine
ecosystem.

The smaller platform, FAST-1,
weighs 650kg and measures
3m in length and is designed for
subsea data cable connection,
enabling access to real-time data
from the Minas Passage. FAST-1
will be transported to the FORCE
site shortly to begin sea trials.
FAST-2, at 4.5t and 4min length,
is designed for more frequent
deployment and recovery to
enable instrument testing, and
will begin trials later this year.

Fundy Advanced Sensor Technology (FAST) platforms
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Renewables

bioWAVE pilot demonstration unit
Ocean energy company,
BioPower Systems (BPS), has
completed the construction
and onshore testing of a 250kW
bioWAVE pilot demonstration
unit.
The structure is scheduled for
deployment at Port Fairy in
Victoria Australia later this year.
The data collected, combined

with the experience gained, is
expected to help drive down
the cost of wave energy, and
contribute to further development of
the bioWAVE towards commercial
production.
Importantly, during infrequent
extreme wave events, the structure
will automatically assume a “safe”
position lying flat against the
seabed. This reduces the structural
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design requirements (and hence
cost) while maintaining reliability.
The bioWAVE is a 26m tall
bottom-mounted wave energy
system that sways back and forth
beneath the swell waves. Energy
absorbed by the pivoting structure
is transformed into grid-quality
electricity inside a serviceable
onboard module, called O-Drive.

When large wave events or storms
occur, the bioWAVE is automatically
triggered to cease operating, and
the pivoting structure assumes a
horizontal position against the seabed
to avoid damage. This improves
structure economics, leading to lower
generation costs.
The O-Drive is a standardised
self-contained subsea module that

converts irregular or reciprocating
motion into smooth grid-quality
electricity. The current version has
an output capacity of 250kW. It was
developed in Australia by BPS, and is
intended for use in any wave or tidal
energy application.
The O-Drive is designed to be
retrievable for convenient onshore
servicing.
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Network with the SUT and Help Us Raise
Scholarship Funds!
Thursday, September 3rd, 2015
5:30pm to 7:30pm
Don't miss this networking opportunity...
Join us for an evening of networking and help support the SUT Scholarship Drive!
Your entrance fee will help raise scholarship funds for our 2015 student scholarship
recipients.
Did you know that last year we successfully raised $27,000 and awarded nine
scholarships?
Please support us in our efforts to achieve our $30,000 goal for 2015!
Members - $10
Non-Members - $15
"Walk up Guests" - $20
Thursday, September 3rd
5:30 p.m. - 7:30 p.m.
Carmelo's Italian Restaurant
14795 Memorial Dr.
Houston, TX 77079
(281) 531-0696
Ample, free parking is available
Don't forget your business cards!
We'll be celebrating good food, good drink, and good friends! SUT members and
non-members are welcome. Remember to bring your business cards. For further
questions please contact JodiRobertsatSUTHouston.com for further information.
________________________________________
This multi-disciplinary learned society brings together organizations and individuals with common
interests in underwater technology, ocean science and offshore engineering. The SUT was founded
in 1966 in London and has members from more than 40 countries including engineers, scientists,
other professionals and students working in these areas.
The SUT was founded to promote the further understanding of the underwater environment to
encourage cross fertilization and dissemination of ideas, experience and information between
workers in academic research, applied research and technology, industry and government
development of techniques and tools to explore and study oceans, proper economic and
sociological use of our resources in and beneath the oceans, further education of scientists and
technologists to maintain UT3
high standards
in marine
Aug
Sept science
2015 and technology.
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PROBLEM:

How can we conduct a class inspection
of an FPSO when we don’t have sufficient
deck space for a large ROV?
SOLUTION:

Fugro Subsea provides ROV systems
of various sizes and capabilities, including
smaller vehicles ideal for FPSO inspection.
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www.fugro.com/problem-solved
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