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OneSubsea BP Contract
OneSubsea has been awarded a contract from BP to
supply subsea production systems for the West Nile
Delta Giza/Fayoum and Raven fields, situated offshore
Egypt.
Giza/Fayoum will be tied back to modified onshore
Rosetta facilities and integrated with a new onshore
plant for Raven. The scope of supply for the longdistance gas fields includes large-bore subsea
trees, manifold systems incorporating high-integrity
pressure protection systems (HIPPS) for the highpressure Raven field, connection systems, and
controls systems, along with project engineering,
management and testing.
l OneSubsea has signed two 5-year global frame
agreements (GFA) with BP to provide engineering,
procurement and construction (EPC) of subsea
production systems (SPS) and Subsea Aftermarket
Services. The agreements provide a framework for
worldwide supply of SPS technology and subsea
aftermarket services, including service personnel and
rental equipment.

News
Ramform Tethys

Third Phase of the BC-10 Completed

Ramform Tethys, the third of four Ramform Titan-class vessels,
was named at a ceremony at the Mitsubishi Heavy Industries
Shipbuilding yard in Nagasaki, Japan. PGS' two first Ramform
Titan-class vessels, the Ramform Titan and the Ramform Atlas
were delivered in 2013 and 2014.

Oil sector analyst DouglasWestwood has revised its forecast
deepwater expenditure but still
says the spend will total $137
billion (bn) between 2016 and
2020.
It says that projects already under
construction are unlikely to be
affected. The largest proportion
(38%) of the total spend will
be attributed to drilling and
completion.

Aker Solutions

Aker Solutions has secured a global framework
agreement to deliver engineering and project
management services at BP-operated subsea oil and
gas fields.

The Espirito Santo

The contract has a fixed period of five years and
may be extended by two years. It covers subsea
engineering services, asset integrity management and
operations support.

Shell has started oil production
from the third phase of the deepwater Parque das Conchas (BC-10)
development in Brazil's Campos
Basin.

Subsea 7

Subsea 7 has secured a sizeable extension to the
existing contract by BP for the provision of subsea
construction, inspection, repair and maintenance
(IRM) services in the North Sea. Under the terms
of this agreement, Subsea 7 will provide BP with an
additional two years of IRM delivery, extending the
contract to 2019.
This is the continuation of the long-standing
relationship between Subsea 7 and BP that has been
in place since 1998. It covers the maintenance of
the Schiehallion, Loyal, Foinaven and East Foinaven
fields west of Shetland and will provide increased
operational value and return for BP.
Project management and engineering work will be
managed from Subsea 7’s Aberdeen office.

GE Oil and Gas
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GE Oil and Gas has started production of four
high pressure, high temperature (HP/HT) dynamic
flexible risers destined for the world’s largest floating
liquefied natural gas (FLNG) facility, Prelude, to be
operated by Shell, located 250km off the coast of
Western Australia.
GE will complete manufacture of the flexible risers
at its facility in Newcastle, UK, where it has invested

UT3 Issue 2 April May 2016

Deepwater Forecast

The Ramform Tethys, the world's most powerful marine seismic
acquisition vessel

The Ramform Tethys, and the Ramform Hyperion have included
small modifications of equipment handling on the back deck and
feature an increase in engine power to from 23 040kW to 26
400kW when compared with the first two Ramform Titan-class
vessels. According to PGS, this makes the Ramform Tethys, the
most powerful and efficient marine seismic acquisition vessel
in the world, and, along with the Ramform Titan and Ramform
Atlas, the widest ships ever at the waterline.
"The design dovetails advanced maritime technology to the
imaging capabilities of the GeoStreamer seismic acquisition
technology," said a spokesman. "Her 70m broad stern is fully
exploited with 24 streamer reels: 16 reels aligned abreast and 8
reels further forward, with capacity for 12km streamers on each.
With such capabilities, the Ramform Tethys has tremendous
flexibility and redundancy for high capacity configurations.
Increased work space and advanced equipment handling mean
safer and even more robust operations.
"She carries over 6000t of fuel and equipment. She will typically
tow a network of several hundred thousand recording sensors
over an area greater than 12 km2. More rapid deployment and
retrieval of equipment, as well as greater operational capacity
will translate into faster completion of surveys and increased
uptime in marginal weather. The period between major yard
stays is also extended by approximately 50%."

Production for this final phase of
the project is expected to add up to
20 000 barrels of oil equivalent per
day (boe/d) at peak production,
from fields that have already
produced more than 100 million
barrels since 2009.
Operated by Shell (50%) and owned
together with ONGC (27%) and QPI
(23%), Parque das Conchas Phase
Three comprises five producing
wells in two Campos Basin fields
(Massa and O-South) and two
water-injection wells.
The heart of Parque das Conchas
(BC-10) is the floating, production,
storage and offloading vessel (FPSO)
Espirito Santo, moored in around
1800m of water and located more
than 90 miles (150km ) offshore
Brazil.
It has a processing capacity of
100 000 barrels of oil equivalent
per day (boe/d). Built by SBM in
Singapore, the FPSO was delivered
to Brazil in late 2008

The development is the first of its
kind based fully on subsea oil and
gas separation and subsea pumping.
The system uses 1500hp underwater
pumps – each equivalent to a
Formula One engine - to drive oil
and a small quantity of gas to the
surface.
The first phase of the project
included the development of three
fields connected to the FPSO via
subsea wells and manifolds.
The development wells were drilled
by Global Santa Fe’s Arctic 1 drilling
rig. The fields came on stream in
July 2009. This first phase involved
nine producing wells and one gas
injector well. By July 2013 the
project had produced more than 70
million boe.

Subsea production equipment,
SURF (subsea umbilicals, risers
and flowlines), pipelines and
trunklines will represent 34%
of total expenditure combined;
whilst floating production units
will account for 28% of spend
over the forecast period.
Expenditure will predominantly be
driven by Africa and the Americas,
which will account for a combined
87% of total deepwater CAPEX.
Though all regions will be
adversely affected by low oil
prices, projects that were
sanctioned before the oil price
downturn will help sustain activity
levels in these regions and in
addition we expect to see the
development of East African gas
basins towards the end of the
forecast period.
Record levels of backlog
established over the 2011-2014
period have somewhat insulated
subsea hardware manufacturers
from the oil price downturn.

Phase 2 of the project, to tie-in the
Argonauta O-North field, came on
stream in October 2013. It has an
estimated peak production of
35 000 boe/d.

From a supply-chain perspective,
this point in the cycle is an
opportunity to bring through
new approaches and technology
for deepwater developments to
improve efficiency and lower cost.

Phase 3 comprises five producing
wells in two fields (Massa and
O-South), and two water injection
wells in Massa. The fields are tied
back to the FPSO.

In the long run, the analyst
remains of the view that
deepwater will be a cost
competitive source of world-class
hydrocarbon reserves.
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more than $21m (£15m) to expand its production
carousel capacity, enhancing manufacturing
capabilities and equipping the site with the ability to
accommodate larger diameter risers, which can be
produced and delivered in optimum single lengths.
The new carousel bays were officially opened in April
2014.

OneSubsea Boosting Systems

Once manufactured, the flexible risers will be
packaged onto purpose built large-diameter reels
and transported more than 11,000kms between
Newcastle and South East Asia in readiness for subsea
installation.

Installed in depths of approximately 7000 ft (2100 m), the
subsea boosting systems consist of three retrievable 3MW
single-phase pump modules, which are landed in their
pump stations, along with the subsea controls and power
distribution system. Located topside is the associated pump
control and instrumentation equipment with the variable
speed drive and step-up transformer delivering power to the
subsea equipment.

Inspection, repair, maintenance (IRM) and light
construction company Harkand has secured a scope
of work with TAQA in the North Sea. The company
will deliver a pipeline inspection campaign across
TAQA’s fields in the Northern and Central North Sea.
The campaign is expected to get underway in summer
2016 and will include project management and
engineering services.
The work has been awarded as part of a frame
agreement between the two organisations which has
been in place since 2011.

Culzean Wellhead Jacket
Heerema Fabrication Group has completed the
project for the Culzean Wellhead jacket and Access
Deck for client Maersk Oil. Its current destiantion is
the Ultra High Pressure High Temperature Culzean
development field in the UK sector of the North Sea,
where Heerema Marine Contractors will perform the
installation.
The jacket has a height of 114 meters, a footprint
of 31 x 31m and a top of 22 x 22m. The Wellhead
jacket, the Wellhead Access Deck and the Access ways
together weigh 7100t.
The Culzean field - discovered in 2008 - is situated in
the UK sector of the Central North Sea approximately
250km east of Aberdeen in license block 22/25a. The
water depth is approximately 88m and the reservoir is
located around 4300m below sea level.

6

News

GE has partnered with Shell on the project since
2011, following an initial order for turbomachinery
equipment. The two companies have since
collaborated on the subsea flexibles scope to ensure
that the raw materials and proposed end-product are
qualified in accordance with the project’s stringent
quality and technical requirements, a coordinated
effort that led to Shell Australia awarding a multimillion dollar contract to GE in April 2014.

Harkand

The overall Culzean development concept consists
of a wellhead platform, a central processing facility
platform and a separate utilities and living quarter
platform with capacity for over 100 people. The
platforms will be linked via two bridges approximately
100m in length. First gas is currently expected in 2019.
The Culzean project has the potential to meet around
5% of the UK gas consumption in 2020/21.

HyFleX
SUBSEA TREE SYSTEM

OneSubsea has announced the successful commission and
startup of subsea boosting systems installed in ultradeep
waters, located in the Gulf of Mexico.

Rigsentry BOP Failure Predictor
National Oilwell Varco has developed and validated the first
end-to-end predictive solution that can foresee operational
failures in subsea blowout preventer (BOP) components.
RIGSENTRY now offers a remote condition monitoring
service that provides live predictive analytics of subsea BOPs.
This predictive feature is the result of a multidisciplinary
data science team using 14 years of historical sensor data,
maintenance logs and more than 60 years of experience in
the design, testing and manufacturing of BOPs.
This new predictive capability is expected to give customers
real-time visibility into product health and performance
within a prediction horizon of approximately 14 days.
RIGSENTRY now has the ability to identify the specific point
of failure and alert customers earlier than a human operator
or other traditional detection techniques. This will result
in overall cost savings through a reduction in unplanned
downtime and more efficient maintenance practices.

Solan
Premier has announced first oil from its Solan field.
Solan is being developed with two production wells and two
injection wells tied back to a processing deck supported by a
jacket. It is planned that the facilities will not be permanently
manned after one year of operations. Oil will be stored in
a 300 000 barrel subsea storage tank sub-sea tank prior to
being offloaded to shuttle tankers.

Based on field-proven components and designed for
operational flexibility to reduce life-of-field costs.
The HyFleX* subsea tree system provides benefits of both vertical and horizontal conventional trees without the usual compromises.
Designed so that the tubing hanger and tree can be installed and recovered independently of each other, the HyFleX subsea tree system
can provide significant cost savings with multiple installation and recovery options.

Premier intends to carry out a planned production shut down
to complete the final commissioning of the water injection
plant, the tie in of the second water injection well (W2) and
preparation for the tie in of the second producer well (P2).

Based on field-proven components, the patented HyFleX subsea tree system offers functional flexibility and the ability to batch set wells,
mitigates risk, and can help deliver operators significant cost savings in field development over the life of the field.

Production from the field is expected to build up to an
anticipated production rate of 20-25k beopd in the second
half of 2016 when both pairs wells will be onstream.

onesubsea.slb.com/HyFleX

Learn more about our leading technology at

All referenced trademarks are owned by or licensed to Schlumberger. © 2016 Schlumberger. All rights reserved. OSS-1065

UT3 Issue 2 April May 2016

UT3 Issue 2 April May 2016

7

Anchor and Chain
Installation
Damen Anchor & Chain has installed
install anchor and chain to the 260m
long, 4253 TEU, container vessel
Benedict Schulte in one day.
The quick response from AKF meant
there was no vessel downtime at all
as it was already unloading at the
Uniport terminal at Waalhaven,
Rotterdam.
The equipment installed comprised
87mm anchor chain and a 9225kg AC14 type anchor. The Benedict Schulte
is part of the Thomas Schulte Group’s
fleet of vessels. She has a deadweight
of 51 757t and was built in 2009.

Vessels
Dina Star

DeepOcean Ghana has been
awarded a three-year contract with
options for two additional years, to
provide a Light Construction Vessel
(LCV) to Tullow Ghana.

Bigroll Barentsz

CBO Oceana

In response, the company has
mobilized the DP2 ROV/construction
vessel Dina Star with two
DeepOcean Ghana owned 220HP
Constructor ROV systems. The
scope of work includes inspection,
maintenance and repair (IMR),
surveys and subsea construction on
the Jubilee and TEN fields. The Dina
Star replaces the Rem Forza.

Multipurpose PSV
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Damen Shipyards Group has
developed a committed response
to the increasing number of
laid up Platform Supply Vessels
(PSVs) resulting from the current
predicament facing the offshore oil
and gas industry.
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CBO Oceana

The Dutch company’s solution
involves converting them into
vessels capable of taking on roles
in alternative sectors such as
aquaculture, shipping and defence.
One example of an already
developed proposal is the Damen
Live Fish Carrier 8916 for the
aquaculture industry.
In addition to permanent conversion
concepts, Damen can also create
temporary designs. These can be
applied to vessels originally built
by Damen or other shipbuilding
companies.

The new Oceana shipyard in Itajai,
Brazil has successfully delivered
their first newbuild CBO Oceana, a
platform supply vessel of the PX105
design from Ulstein Group.
Bigroll Barentsz
The first MC Class vessel for BigRoll
Shipping has been handed over by
Cosco Dalian Shipyard to her owner.
The Bigroll Barentsz will immediately
enter into a multi-year contract with
Yamgaz, the consortium of Technip,
JGC Corporation and Chiyoda for
module transportation as part of the
Yamal LNG project.

The Bigroll Barentsz has the ability
to operate in temperatures as low
as minus 55o C, while the large
unobstructed deck and the high
service speed make the MC Class a
perfect fit for the Yamal project.
Its increased heading control results
in lower acceleration forces on the
cargo.

The vessel was delivered to
shipowner Oceana Offshore,
has started on a 6-year chart for
Petrobras. A sister vessel is also
under construction at the yard,
and is scheduled for completion
imminently.
The PX105 design is a large PSV
design, suitable for work in the
Brazilian oil industry.

The vessels are 88.9m long and 19m
wide and has accommodation for 23
people. With a DWT of 4700t they
comply with Petrobras’ PSV 4500
tender. They have a high operational
window and can take on complex
assignments far from shore.
They come with the X-BOW hull line
design feature, in which slamming
and abrupt stops from waves are
minimised.
The vessels are cost-effective and
fuel-saving, and the crews get more
efficient rest, which also increase
safety.
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Chemical Injection
A New Way to Combat Chemical Siphoning in Low Pressure Wells
For distributed systems, Chemical
Injection metering Valves (CIMVs)
are located at the well which
measure and control the rate
of the chemical into the well.
CIMVs prevent fluid siphoning in
distributed systems by restricting
flow at the well location.
Translucent image of the anti-siphoning device
As well pressure declines for deep
Subsea oil and gas wells are
water applications, fluid head in the
commonly fed one to three different
injection line can greatly exceed
chemicals from pumps and storage
well pressure causing chemical
tanks located on production
to siphon uncontrollably into the
platforms. Miles of high pressure
well. Most chemicals are designed
injection line tubing transport
for continuous rather than batch
chemicals to inject either before or
injection. Erratic batch injection
after the subsea choke.
will occur by default when fluid is
siphoned leading to sub-optimal
These chemicals are used to inhibit
chemical treatment.
corrosion, scale, ashphaltene, foam,
and hydrates that will corrode or
Chemical feed line design is either
block production flow lines carrying
distributed or direct systems.
crude and natural gas from the well
Distributed systems share a feed line
to surface. Adding to the substantial
that branches out to individual wells
investment of the chemical
to save on the cost of the injection
distribution system, chemical costs
lines and allow lower cost of future
to treat produced oil subsea can be
expansion.
significantly high.

Chemical lines
are typically
dedicated
to individual
chemicals to
avoid reacting
with each other.
Direct systems
run from the
platform to the
well and are
more common
for step out
distances less
than five miles.
A direct system
feeding ten
wells with
three different
chemicals will
have over thirty
chemical lines
including spares
leaving the
platform.
A need,
therefore,
exists to prevent fluid siphoning in
direct systems in deep water for
wells where the well pressure has
declined below the fluid head of
chemical line feeding it. In February
of 2012 Anadarko sponsored SkoFlo
Industries to develop a device to
combat fluid siphoning for the
Lucius field in the Gulf of Mexico.

10
Lucius Platform supplying six subsea wells Image:Anadarko
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This oil producing field in 7100
feet of sea water is equipped with
a gas lift system which injects gas
into the well to lighten the fluid
column when the well pressure
falls below sea water head. Gas lift
causes chemical lines to exceed the
well pressure resulting in chemical
siphoning.

Anadarko did not wish to use a CIMV
for this application. CIMVs require
power, communication lines, and
software interfacing, making them
difficult and expensive to deploy
after the tree has been installed.
CIMVs are typically designed for up to
3000 psi of continuous pressure drop
with sufficient
pressure on the
outlet of the
CIMV to prevent
cavitation of
throttling points.
This dramatically
shortens the life
of the CIMV.
With a fluid head
of chemicals
above 3500 psi
for the Lucius
field and the
well pressure
projected to
be as low as
500 psi, a more
robust cavitation
resistant solution
was required.
A back pressure
regulator (BPR)
used to provide
a constant
pressure drop
in excess of the
fluid column
ROV-deployed
system in a
was proposed.
subsea scenario The final solution
consisting of a
hermetically sealed gas charged
reference pressure activating a
throttling valve trim without power
or communication fit Anadarko’s
needs.
Refinement was needed to allow
pressure drops in excess of 3000psi
inlet and less than 500 psi outlet for
future projects subjecting the device
to extreme cavitation conditions.
The solution was a second throttling
stage that engages before the
drop across the first stage exceeds
damaging levels. Other design
considerations were:

l To pass debris levels exceeding
SAE 4059 class 12 while throttling.
l To be small enough to deploy in
docking hardware provided by SkoFlo
or on Multi Quick Coupling (MQC)
plate systems for deployment after
tree installation.
A simplified cross section of this
device, referred to as a subsea BPR,
is presented below showing a first
stage activated by the inlet pressure
dropping below the gas charge
pressure which in-turn allows the stem
to move towards the seat creating a
throttling action. The next figure shows
the second stage enacting before
the first stage experiences excessive
pressure drop.

Gas charged first stage enacting
when inlet pressure falls below gas
charge

The device was qualified in 2014
then eighteen devices were deployed
in December 2014 with some wells
already experiencing a 2,500 psi drop
across the subsea BPRs.
Although the subsea BPRs do not
require power or communication,
a pressure sensor was added to
the inlet of the device to monitor
the effectiveness of the device and
diagnose potential line plugging
feeding it. All devices to date have
worked as specified.
Additional applications are:
l To eliminate uncontrolled
chemical injection and preventing hose
collapse caused by fluid siphoning.
l To protect the downhole check
valve by reducing pressure drop and
also suppressing boiling
in the downhole
chemical injection
lines.

Second stage enacting when pressure
drop across first stage would be at
risk of cavitation damage

Components of
the anti-siphoning
system
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Profile
EMAS CHIYODA Subsea Aims for the Top
By any standards, the
unprecedented rise of EMAS AMC
has been just short of meteoric.
Only five years ago, it was the startup subsea arm of Ezra Holdings, an
established Asian offshore support
vessel company operating under
the EMAS brand with operations
mainly in South East Asia. By 2015
EMAS AMC'S revenue hit the US$1
billion dollar mark, competing on a
project by project basis with tier 1
subsea contractors and winning a
fair share of them.
On 31 March 2016 Ezra concluded a
strategic 50:50 subsea services joint
venture with Chiyoda Corporation,
a Japanese engineering
powerhouse specialising in
industrial facilities – particularly oil
refineries and Liquefied Natural Gas
(LNG) facilities. Much of its business
is conducted outside of Japan, with
a strong foothold in the Middle
East.
With this partnership, EMAS
CHIYODA Subsea was formed
laying the foundations for its
next and perhaps greatest
step - to be recognised as a tier
one Engineering, Procurement,
Construction and Installation (EPCI)
subsea construction contractor.
"We reached a point back in 2013
when we realised that to take that
next great step, we had to find
a strategic partner," said EMAS
CHIYODA Subsea’s Chief Operating
Officer, Daniel Sack. "We had
been approached by a number of
companies and Chiyoda stood out
due to the different proposition
and synergies that could be derived
from the partnership."

12

While Chiyoda provides high end
engineering and procurement
services, it typically contracted out
much of the construction services
and did not carry any fixed assets.
EMAS AMC, conversely, was very
strong in offshore project execution
which required ownership of a
construction fleet.

UT3 Issue 2 April May 2016

The collaboration between EMAS
AMC, EMAS' subsea division, and
Chiyoda Corporation would create a
huge opportunity to rapidly accelerate
the global expansion of both players'
offshore and upstream business
portfolios.
This joint venture is the latest in a
number of very bold and visionary
moves taken by EMAS that would chart
a course few people in the industry
would have imagined five years ago.
EMAS's earlier strategic moves set the
stage by fuelling its rapid growth and
perfectly poised the company for the
EMAS CHIYODA Subsea partnership.
The first of these was the acquisition
of Aker Marine Contractors (AMC)
back in 2011 to penetrate the subsea
services market globally. This gave
the company far greater access to the
subsea construction market, adding an
engineering skill set and regional bases
in Europe and the United States.
Almost overnight, it became one of
the key contractors in the subsea
umbilicals, risers and flowlines
(SURF) market and the only global
subsea contractor based in Asia with
engineering and project management
centres in three key oil and gas
regions, these being the US, Europe
and Asia.
This acquisition brought with it a
newly commissioned state-of-the-art
DP3 subsea construction and flexible
lay vessel the AMC Connector, with
product storage capacity of 9000t
and the ability to operate in a depth
of 3000m. The AMC Connector is
one of the largest cable and flexible
layers in the world in terms of payload
capacity. During its inaugural project
in the Irish Sea, the AMC Connector
performed brilliantly laying an Island
link cable between Ireland and Wales
in significant sea states.
EMAS AMC also added its own DP3
accommodation support vessel, Lewek
Crusader, and a multi-functional
support vessel, Lewek Falcon, to the
fleet.

Following from here, the next and very
essential move was the purchase of the
pipelay assets of Helix Energy Solutions.
This not only allowed the addition of
the Lewek Centurion and the Lewek
Express pipelay vessels to the fleet, but
more importantly, anchored a key US
foothold with the large and strategically
located spoolbase near Corpus Christi
in Ingleside, Texas.
By far, EMAS AMC’s most visionary
step was the delivery of the DP3,
ice-classed, ultra-deepwater multilay construction vessel Lewek
Constellation, its flagship asset in the
fleet. The construction of this vessel
was particularly prescient because the
decision to build this leviathan was
made in 2010 even before the AMC
acquisition.
EMAS had a plan. It reasoned that in
five years, it would need a state-of-theart pipelay and installation vessel to be
able to compete at the very highest end
of the market where other available
vessels would have already been close
to reaching their limits. The design and
construction had a lead time of many
years; so essentially, it started this
monumental build at a time when the
company was not yet fully prepared to
operate it.
The vision was to build a vessel that
defied the traditional operation
of bringing the vessel back to the
spoolbase to load the pipes. This vessel
was designed to stay offshore and have
the reeled pipe delivered via portable
reels that could be exchanged offshore
creating efficiencies for the client
and taking pipeline fabrication off the
critical path.
"If we had come to the market with
the Lewek Constellation, but had not
carried out years of successful reel lay
operations with the Lewek Express
and SURF installation with the Lewek
Connector, the market would have
been sceptical," said Sack. "A successful
deepwater operation requires
experienced people, systems, quality
assurance and a project management
capability, and not just the assets. We
had also decided early to have in-house

capabilities to design, procure and
fabricate the subsea structures that
we install. The main advantage that
this offers is that we can fast-track
projects and have better control of
schedules for items with long lead
times - we offer a true one-stopshop"
"While the Constellation was being
built, we began to embark on
numerous reeled pipelay projects
with the Lewek Express so that by
the time the mission equipment
was installed and the vessel was
delivered in 2015, everything was
in place, backed up by a successful
track record and a very capable and
experienced team," added Sack.
After its 3000t heavy lift crane was
fitted, the Constellation sailed from
China to Rotterdam, where her
pipelay system was installed. Whilst
en route to Rotterdam, she made a
brief stop and installed two platforms
for Vaalco in Gabon testing the crane
straight out of the gate. However, it
was in the Gulf of Mexico, with its
first ultra deepwater pipelay job, that
EMAS AMC really proved its concept
and made its mark as a major subsea
construction contractor - sailing
directly from Rotterdam with the
laytower installed to the Gulf of
Mexico to perform pipelay
trials.
"When any company
takes delivery of a major

asset, it comes under extreme scrutiny,
both internally and externally, to see
how it performs and manages teething
troubles," said Sack. "We could hardly
have selected a more challenging
project as our inaugural job than the
Big Bend subsea tie-back project.
Working for Noble Energy, the project
involved the deployment of a heavy
reeled pipe-in-pipe system including
Steel Catenary Risers (SCRs), several
inline sleds,pipeline end termination
structures and associated umbilicals
and jumpers."
"To prove our capability, we
successfully carried out trials, installing
a thick-walled 16in test pipe and a
PLET in 2,250m of water. The work
broke records for the highest reel lay
tension (632 mT) and in doing so,
showed to the market that we were
well prepared to operate the vessel
safely and successfully."
"We will always be grateful to Noble
Energy for giving us this opportunity.
We had worked with them on one of
the longest subsea umbilicals in the
world, the Tamar field in Israel, so
they knew us and in many
ways, it was repeat business.
We carried out installation
on Big Bend and followed
this with two back-to-back
subsea tie-back projects on the
Dantzler and Gunflint fields."
"The total scope of the three
projects included 80 miles (130km)
of heavy 12in/8in pipe-in-pipe

flowlines, Steel Catenary Risers, and
over 56 miles (90km) of umbilicals in
water depths up to 7200ft (2200m).
The pipe and the 100t pipeline
end terminations (PLETs), required
tensions in the order of 580t. The
offshore campaign used five EMAS
AMC offshore construction vessels
and was completed on time and
within budget.
"A major factor in the success of the
project was the design of the Lewek
Constellation. Its 46m broad beam,
39MW of power and a generally
inherent stability provided a steady
platform with minimal standby time.
The pipelay campaign encountered
3-4kt loop currents but the stand-by
was minimized thanks to the stationkeeping capability of the vessel and
the ability to swap pipelay reels
and shuffle the pipelay program as
needed."
"We had been successful in winning
work with independent operators
such as Noble Energy, Tullow,
Anadarko and Vaalco," said Sack. " In
2012 we were doing $100 million of
business. By 2013, this had risen to
$500 million, in 2014 to 750 million
and in 2015 we reached $1 billion.
Even so, we always had our eye on
the large EPC work for International
Oil Companies such as BP, Shell,
Chevron and Total. Our size was a
limiting factor to further progress.
To make the leap onto the larger
projects, we required a suitable
partner."
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The Lewek Constellation
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The Lewek Connector

Seajacks Scylla
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Offshore reel-lay operations

"Our partnership with Chiyoda is not like an equity
management or hedge fund that wants to invest money
and sell in three years or so. Chiyoda has an industrial
vision. They understand the cyclical nature of the industry
and they look at the proposition over the long term."
"This joint venture gives us a number of advantages
apart from being able to bid for larger contracts. Being
connected with Chiyoda, one of the world’s largest LNG
players, gives the new joint venture company a larger
presence in regions such Mozambique, Australia and the
Middle East."
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"It also opens up the opportunity to leverage the
respective strengths of both companies in the floating
LNG market, where Chiyoda has unparalleled expertise in
the technology and EMAS AMC in floating vessels," said
Sack.
Having traditionally been contracted for different
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workstreams, Chiyoda and EMAS would have
different viewpoints and practices on projects.
Intuitively, this might give rise to operational
difficulties, but according to Sack, "the cultural
and business differences that may arise can be
managed and will be considerably outweighed
by the fact that the two positions are very
complementary."

its technologically advanced fleet and operational and
project management expertise to deliver these solutions
offshore."

"The partnership gives EMAS CHIYODA Subsea
the potential to expand and provide a far greater
comprehensive subsea-to-surface capability than
what any individual company could offer on their
own. Chiyoda also has links with Xodus Group,
which provides conceptual front end engineering
design and project management expertise.

"On the transport and installation side, we are already
a tier 1 company," said Sack. "We have world class
assets and a comprehensive track record. The link with
Chiyoda, however, will help us in the next few years to
achieve a tier 1 status in the engineering, procurement
and construction (EPC) side of the subsea construction
business. Together we will be a much stronger company
and that will be a benefit to our clients and partners."

The joint venture will allow engineers to provide
input at a point where the ability to influence cost
is at the greatest. EMAS CHIYODA Subsea will use

In light of the volatility of current market conditions, Sack,
who has experienced multiple oil cycles, believes that an

Through the marrying of Chiyoda's and EMAS' respective
skills and experience, EMAS Chiyoda Subsea certainly
has all the tools required to become a tier one subsea
construction company.

improvement in the market could be imminent if oil price
can stabilise.
"If the market stabilises, even at $40 or $50, I believe we
could see an improvement by as early as Q1 or Q2 next
year. There are a number of operators that have projects
ready to go. They are presently revisiting them to look at
costs but they could be ready to 'push the button' once
the market begins to stabilise."
"Like most companies in the sector, we have had to find
ways of cutting costs and creating greater efficiencies.
We have, however, retained our core engineering and
execution teams to carry out the work available and we
will be prepared for when the market turns around.
"Our primary goal with this joint venture is to continue to
make EMAS CHIYODA Subsea a world-class organisation
offering clients more flexibility and greater reliability than
ever before," Sack added.
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Renewables
Seajacks Scylla
The Seajacks Scylla was recently
inaugurated in its home port
of Great Yarmouth, England.
It is currently being modified
in IJmuiden to satisfy the
requirements of a project. Its
first job will be the installation
of 67 monopiles for the German
offshore wind farm Veja Mate. The
full commercial operation for the
windfarm is planned for the fourth
quarter of 2017.
The Seajacks Scylla is by far the
largest of five offshore support
vessels owned by Seajacks
International. It is designed for
transport of deep water large wind
farm components to the offshore
wind sector.
The Scylla Seajacks is a Gusto MSC
NG14000X design built by Samsung
Heavty Industries. It is 139m in
length, 50m wide and has a hull
depth of 11m. It has a main deck
area of 4600m2
At each corner, is a triangular truss
leg supported by a 163m' spud can.
These are raised and lowered by a
rack and pinion system. The leges
can be elevated at a rage of 0.8m/
min. It has a jacking capacity of
7680t/leg.
The main crane saves space by
wrapping around the starboard leg.
It has a boom length of 105m and
can lift 1500t at a 15-51.5m radius
or 800t at a 40m radius. It contains
an auxiliary hoist that can lift 600t
at a 15-63m radius and a whip
hoist that can lift 100t at a 17-92m
radius.
It also contains a pair of Huisman
auxiliary cranes mounted fowards
and aft on theport side. The 45m
booms can lift 50t. The Seajacks
Scylla has three 3000kW retractable
thrusters and three 3500kW
azimuth stern thrusters.

18

19
UT3 Issue 2 April May 2016

UT3 Issue 2 April May 2016

Diving
Hyperbaric Medicine
A significant proportion of diving in
the offshore industry is carried out
in saturation. Rather than having to
return to the surface, the divers are
kept in chambers at the pressure
they are working in. At the end of
the work, the pressure in the habitat
is gradually reduced to surface
pressure. This decompression
can typically take up to five days
depending on the depth they have
been working at.
If the divers become unwell while
they are in the pressurised chamber,
it has traditionally been very difficult
to get access to them. Apart from
radio messages interrogating the
divers, the only alternative is to
put a doctor into the chamber. This
prompted Aberdeen-based Iqarus
to develop a new tele-medicine
service.
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"The process was fraught with the
mistakes emanating from 'Chinese
whispers', exacerbated by the fact that
the voice of the diver would be greatly
distorted by the heliox environment
and produce a 'Donald Duck'
type sound (although advances in
electronically unscrambling the speech
have been made over recent years).
"Because this new system uses
well established encrypted
videoconferencing technology, we can
see the results of the readings on the
diver directly on a laptop or tablets
in Aberdeen. We can share this with
the cardiologist at the Aberdeen Royal
Infirmary or in the trauma service in a
three or four way conversation. Even if
this fails and we have to put someone
into the chamber, the doctor will be
more prepared.

It is essentially a laptop driven
service. This has been tested to
pressures equivalent to those
found in diving up to 400m of
water. It has both European and US
accreditation.

"This requires a specialist computer
- no ordinary laptop will work. Most
modern computers have touch
sensitive gel switches. In consumer
electronics, these give a soft feel but
when in a pressured chamber, all the
keys depress.

It can take blood pressure, oximetry
(oxygen saturation in the blood),
spirometry (ability to breathe),
audiometry (ability to hear)
readings, ECGs and allows the
land based medical team to speak
to the inside of the chamber via
videoconferencing.

"In these cases, we have had to retroengineer the equipment with
physical switches rather
than having the pressure
switches. Similarly, some
screens were seen to
bubble when subjected
to high pressures.

"The traditional way of speaking
with the diver is through a
telephone to two way radio," said
medical director, Stuart Scott.

Lithium ion batteries
are commonly
used in the latest
generation of
computers; however,
these are not
intrinsically safe. They
can spark which may
be fatal in an oxygen
rich atmosphere.

"The old method is that the diver
would speak through the scrambler
to the life support technician (LST)
who would pass then pass the
message on to the medic.
"The medic would then phone the
diving doctor to ask questions. The
medic would then ask the LST to ask
the diver. The conversation would
have to go through a chain of people
before an answer was supplied.

The equipment supplier we worked
with had to design and accredit a
new battery technology that could be
used in the chamber.

Wet mate connectors

"We also had to look at how the
measurements were made. All the
readings are calibrated to whatever
the pressure is inside the chamber.
It was important, however to modify
switches that involved gels and make
others intrinsically safe. It is a unique
environment and the case of getting
the kit to fit the environment

Recognised throughout
the industry

"We can take pulse oximetry readings
so if the diver has had some sort of
respiratory arrest or collapse, we can
monitor how well they are doing.
There is also a full electrocardiogram
including a cardiac monitor, so that
we can monitor the heartbeat from
back in Aberdeen.
"We can do spirometry breathing
tests and the laptop has a camera to
physically carry out an interview with.
This camera has a macro function as
well as a light. This allows us to zoom
in order to look at small lesions.
We have incorporated the latest
video conferencing software. The
maximum number of people
that we have used this
with is 12 people. This is
enough to include the
diver, operators, the
medical adviser and
medical specialists
from the Aberdeen
Royal infirmary close
to where we are
based and with whom
we have contracts.”

Full range of
ethernet connectors

35 year track record

Medical director,
Stuart Scott
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Subsea Inspection
Remote Inspection And Cleaning Prior To Riser And Umbilical Pull-Ins
Last year it was estimated that the
global subsea umbilicals, risers
& flowlines (SURF) market would
attract $33bn of capital expenditure
between 2016 and 2020. Given
the current oil price, this is likely to
increase with a number of projects
previously being developed with
standalone facilities now opting for
tiebacks to existing infrastructures.
Although this will see a rise in the
volume of SURF required, at a time
when companies are under pressure
to cut expenditure, making the most
of existing assets where possible will
be a more cost effective option for
many operators.
The development of standalone
subsea facilities and subsea
tiebacks to existing offshore oil
and gas facilities has increased
over recent years, as operators
looked to economically recover
smaller accumulations. It is likely
that this will continue to be a
sustainable means of optimising field
performance, maximising marginal
fields and developing satellite fields.
Umbilicals which include power,
signal and fluid lines, are widely used
in the control of satellite wells and
subsea isolation valves. These, along
with flexible or steel catenary risers,
are typically connected to the topside

through pre-installed steel J-Tubes,
I-Tubes or repurposed risers.
The primary function of the J-tubes,
I-Tubes or risers is to provide a
conduit, to enable the umbilical or
riser to be installed to the topside
facilities. Installation methods vary
depending on the operator, but are
typically completed by pulling risers or
umbilicals up from the seabed, using
a winch, with support from a DSV or
ROVSV.
Prior to installing the umbilical or
riser, the interior of the J-tube, I-tube
or riser is generally cleaned and
inspected. Some of these items may
not have been used since they were
installed over 30 years ago, or may
have been used and are therefore
being repurposed. Either way, with
the costs involved in delays to the
installation, it is crucial that an in-depth
inspection is carried out to ensure the
item is fit for purpose and there are
no issues or obstructions which would
prevent a successful pull-in.
Due to the nature and structural
configuration of these items, thorough
internal inspection requires specialist
technology which can be deployed
into an entry point and pass down
the internal walls of the pipe. Curved
sections and bends, as well as
horizontal stretches of pipe are often
encountered.
One company involved in these
inspections is AISUS Offshore. The
company uses a series of bespoke
tools to carry out a range of services,
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Aisus Offshore's
pipe inspection
system
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including remote visual inspection,
ultrasonic corrosion mapping, HP/
UHP cleaning, debris recovery,
diameter proving and messenger
wire installation.
Stuart Lawson, managing director of
AISUS Offshore said: "In some cases
where new fields are tied back to an
existing platform, the time between
the installation of the pull-in tube
and the eventual umbilical and riser
connections can be considerable.
One recent project had a six year
interval which, although a relatively
short period of time, still allowed
significant marine growth to form.
“Internal corrosion can be significant
or negligible, depending on how the
tubular has been left. Some were
dry when initially installed, but have
filled with water from an open top,
or seawater has bled in through the
subsea termination, thus providing
a corrosion mechanism. Others
tubulars were filled with treated
water, but unless this treatment is
replenished over time corrosion
deposits will develop.
"Because of the high costs of
interrupting a pull-in operation, it
is common to carry out a proactive
inspection programme to check the
tube is free from obstructions.
"An operation would typically
start by completing a brief visual
inspection, with a centralised
camera system being lowered
down through the tubing to identify
the as-found condition. If bends
are present then the camera may

SYMPOSIUM ON
INNOVATIONS IN
SURVEYING THE
MARINE ENVIRONMENT

Focusing on the importance of
positioning and seafloor surveys in
the marine energy industries, the
symposium will be of interest to all
those involved in marine exploration
and development projects in the East of
England and beyond, including:

COperators
CContractors
CEquipment Manufacturers
CConsultants

NORwIcH cITY FOOTbAll clUb

Book now via www.eeegr.com/events

THURSdAY, 9TH JUNE 2016, 1pm - 7pm

An initiative of EEEGR’s Marine Special Interest Group, IMarEST
and The Hydrographic Society UK East Anglia Region.

Supported by

need to be mounted on a wheeled or
tracked crawler system."
For scale removal and marine fouling
and corrosion deposits, AISUS uses a
Zone II ATEX compliant diesel driven
high-pressure water jetting unit,
at pressures up to 15,000 psi. The
jetting pressure can be adjusted to
optimize cleaning, whilst preserving
any coating system that may still be
present. The removal of marine growth
and surface corrosion allows the use
of ultrasonic inspection tooling to
obtain quantitative wall thickness
measurements.
"Single point ultrasonic thickness
(UT) measurements can be used to
determine localised wall loss, but
when looking at a large structure with
the potential for multiple defects, it is
better to have a corrosion map,” Stuart
added.
"We often see tens of metres of
virtually pristine metalwork, then
suddenly identify a section riddled
with pitting or wall loss features.
Unless there is a full length inspection
you never see the whole picture.

"The UT inspection probe is
manipulated by an automated
deployment tool, and takes a thickness
reading for every 10 x 10 mm square of
pipe surface. These individual readings
are combined to form a corrosion map,
using a colour scale to denote the
measured thickness.
"We can change the mapping
resolution depending on the diameter
of the pipe. For more detail, or in
smaller bore pipe, we can map every 5
x 5 mm square, or even every 2 x 2mm
square.
"Like the cameras, the ultrasonic
tool can be driven by a crawler with
caterpillar tracks to navigate bends and
horizontal sections of pipe.”
Internal inspection is one of the safest,
quickest and most cost-effective
approaches to inspect caissons, risers,
J-tubes and other offshore tubulars.
In the case of pull-ins; by completing
inspections and cleaning from the
platform, in advance, reduces the use
of DSV/ROV support.
With the steep fall in oil price over the

past year, the focus has very much
been on increasing efficiencies and
reducing costs - this method has
proven to do both.
By being more receptive to new
technology and working smarter,
more collaboratively, companies will
be in a better position to overcome
the challenges they face in a lower,
for longer oil price environment.
They need to adapt their approach
to ensure they are well placed to
address the challenges that come
with the age and operational
characteristics of the industry.
We can expect to see many more
tieback developments in the future
as they are a cost-effective means
of extending the life of a production
infrastructure.
With larger oil and gas discoveries
becoming less common, attention
has turned to previously untapped,
less economically viable discoveries,
which can produce more oil and gas
at lower cost, over longer distances
and in deeper waters.
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Subsea Sampling
Enhanced Subsea Sampling and Injection

ROV positioning ESSI decommissioning system’s Core Drilling Tool onto the location

Enpro Subsea has launched
a new system called the
Enhanced Subsea Sampling
and Injection (ESSI) that allows
operators to access well
production without having to
interfere with their subsea
tree.
The first ESSI systems are due
to be delivered to the Gulf of
Mexico in June this year.
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The system is based on their
patented Flow Access Modules
(FAM), which comprises a
universal hub either retrofitted
or preinstalled at flow line or
jumper connections between
the tree and the manifold or
pipeline termination.
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This FAM hub provides a stable
platform, enabling various
production optimisation modules
to be securely latched onto it.
These modules can provide
multiple services, including acid
stimulation and scale squeeze.
The name Enpro is a contraction of
'enhanced production'. Key Enpro
design and management personnel
were behind the development
of the Multiple Application
Reinjection System (MARS) now
offered by OneSubsea. With the
ESSI system, this same team
have developed a 'plug & play'
technology that takes advantage
of locations away from critical
tree components and project
procurement decisions.

"The FAM hubs can be installed
during the greenfield stage or
retrofitted within the field life,"
explained managing director Ian
Donald. "This universal subsea
interface has an open standard
design that supports all vendor
configurations, manufacturers
and regions. It can support loads
of take loads up to 20t to 50t.
"Various modules can be lowered
down onto it either by standard
running tool or ROV. These
enable such flow assurance
operations as well control,
scale squeeze, acid stimulation,
hydrocarbon sampling or
multiphase metering. We also
supply both single and dual bore
configurations of the FAM hub."
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AUV Design For Mass-Production
Scale Squeeze & Well Control
Scale squeeze can have significant
economic impact. Conventionally, a
scale squeeze operation is carried
out from a platform or a light well
riser intervention system deployed
from a vessel. With ESSI however,
the scale squeeze/well kill module is
flown into place with an ROV which
minimises deployment loads on the
receiving structure.
"There is no depth limit," said
Mr Donald. "We do have slightly
different configurations depending
on water depth. Those in place in
3000m require a more robust design
although the interface essentially
remains the same the modular

system can connect at the tree cap,
tree connector, MARS choke or, of
course, the ESSI FAM."
Pumping & Metering
"We are now starting to talk to
people about pumping modules.
The longer the flow line, and the
deeper water depth the more reason
there to install a pump to increase
recovery.
"We are collaborating with
multiphase pump suppliers to
provide individual well water
injection and multiphase pumping
modules which interface via the ESSI
FAM system to provide enhanced
production throughout life of field."
The ESSI system can also

accommodate multiphase fiscal or
production optimisation meters to be
retrofitted between the subsea tree
and production flowline. The meters
can be easily recovered for repair or
recalibration.
The ESSi metering module is
applicable in the greenfield or
brownfield context. For example, in
the brownfield situation well jumpers
often incorporate inline welded
multiphase meters. If the meter
fails or requires resizing, the entire
well jumper is recovered for meter
replacement.
"As the ESSI FAM system allows
whatever module being used to be

easily retrieved, this simplifies the
replacement of the meter but any
changing or upgrading can be easily
accommodated," added Mr Donald.
"The multiphase meters can also be
easily recalibrated." Enpro Subsea is
presently looking at applications in
West Africa and the Gulf of Mexico.
Sampling
ESSI has developed a unique
sampling package providing the
operator with useful well data,
which provides a liquid and gas
sample to enable determination of
well fluids composition for water
injection tracers, well treatment
such as scale squeeze tracers,
meter calibration and PVT update.
This data enables optimised well
management.
"The system
provides an average
sample rather than
instantaneous sample
of the well stream.
The fluid is drawn
into Enpro's sampling
system under
isobaric conditions
and delivered to the
surface independent
of an ROV.
Most sampling
packages tend to
instantaneously draw
fluids into a bottle.
The flow regime,
however, may bubble
or stratify, and the
operator does not
know if the sample is
representative of the
entire stream.

Fraunhofer Institute for Optronics,
System Technologies and Image
Exploitation (IOSB), the German
research organisation in Ilmenau
and Karlsruhe, has developed an
autonomous underwater vehicle
(AUV) for exploring the seabed in
search of oil or minerals. The robust,
lightweight and powerful vehicle has
been designed to be manufactured in
large numbers.
According to Fraunhofer, the vehicle
called DEDAVE (Deep Diving AUV
for Exploration) bears a certain
resemblance to the space shuttle.
"Up to now, AUVs have primarily been
custom-built and very expensive,"
said a spokesman. "The complicated
structures make them relatively
difficult to handle by the crew
on board the research vessel, eg,
accessing the batteries in order to
replace them. In this AUV, however,
the batteries and data storage devices
are held in place by a tough but simple
latch mechanism, allowing them to be
removed with a minimum of effort."
The underwater vehicle is powered
by eight batteries, each weighing 15
kilograms. Fully charged, they hold
enough power for up to 20 hours
travel.

The research team, led by project
manager Professor Thomas
Rauschenbach, has fitted it out with
technologies not normally found in
AUVs to date.
To avoid the typical mess of cables,
which was often a source of faults,
they installed a CAN bus system. It
consists of a slim cable to which all
control devices and electric motors
can be connected.
"The advantage of having so few
cables and connectors is that faults
are avoided," said Rauschenbach."
New modules, sensors or test devices
can also be connected quickly and
easily to the standardised CAN bus."
One of the strengths of the
lightweight, 3.5m-long underwater
vehicle is that it takes up little space.
“We can fit four AUVs into the same
container,” said Rauschenbach. “The
advantage of having four vehicles
available is that larger than usual
areas of ocean can be surveyed in far
less time.”
Despite their small size, the AUVs still
provide plenty of additional carrying
space. The payload bay measures
approximately 1m in length.

"The ESSI module
however, uses an
averaging technique
to provide a more
representative
sample."
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Thru Drilling Tool completes 3.5in hole into
GBS cap
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An underwater vehicle at the maritime research platform. Image: Fraunhofer IOSB-AST
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Jason

Subsea News
New Generation REMUS 100 AUV

Jason Upgrade

Hydroid has released its latest
autonomous underwater vehicle, the
New Generation REMUS 100 AUV. It
is designed to afford its customers an
increased autonomy and creativity
during missions.

The remotely operated vehicle
(ROV) Jason has recently completed
a year-long $2.4 million upgrade,
funded by the (US) National Science
Foundation (NSF). It was carried
out by engineers at Woods Hole
Oceanographic Institution (WHOI),
the organisation that designed and
built the vehicle. The upgrade has
increased the vehicle payload, its
range of activities and streamlined
the vehicle operation.

The New Generation REMUS 100 AUV
combines the reliability of the original
REMUS 100 AUV that customers are
familiar with, with new features and
capabilities, such as advanced core
electronics, a flexible navigation suite
with an exclusive conformal Doppler
Velocity Log (DVL) and an open
architecture platform for advanced
autonomy.
The vehicle was created over a
period of two years, and is designed
based on feedback from the user
community.
Design upgrades include:
Advanced Core Electronics
The core electronics (CE) is designed
to replace not only the previous
REMUS motherboard but also the
CPU stack, emergency board and
six serial cards. The new CE board

New Generation REMUS 100 AUV

is smaller and lighter than the
components it replaces, and it uses an
ARM +FPGA architecture that makes
it both potent and versatile while
consuming less than 5W of power—
about 25% of the power required by
the earlier version.
Flexible Navigation Suite
The New Generation REMUS 100
includes an exclusive conformal
design, phased array transducer
300kHz DVL in the rear of the vehicle.
This design significantly increases
bottom-tracking range to improve
overall navigation performance. In
addition, the REMUS 100 will now
be available with a choice of inertial
navigation system (INS) to suit each
customer’s navigation needs and
budget.

High Capacity Battery Pack
Equipped with two or three (depending on
the model) of Hydroid’s latest 18650 Li-Ion
based packs, the New Generation REMUS
100 AUVs will carry more energy than ever
before. The packs use 3.2Ah Li-Ion cells
and have the same electrical configuration
as the REMUS 600 pack currently in use.
Modular Elliptical Nose
The redesigned elliptical nose on the
New Generation REMUS 100 can reduce
drag by 20%. In addition, it’s acoustically
transparent, so that the acoustic
communications (ACOMMS) transducer
can be relocated inside the nose. Because
the new nose uses the same modular
interface on the existing REMUS 100, it
can be easily integrated on both current
payload modules and the New Generation
REMUS 100.

The ROV is operated by WHOI for
the nation’s ocean scientists as part
of the National Deep Submergence
Facility (NDSF). This is Jason’s first
upgrade of this magnitude since its
second-generation launch in 2002,
(the original Jason being launched in
1988).
Until this latest upgrade, Jason has
been operated as a two-body system
in concert with Medea, a smaller
ROV that buffered Jason from the
movement of the surface ship while
providing lighting for its seafloor
activities. Now, Jason can be decoupled from Medea and operated as
a single-body system, streamlining its

Positioning Technology for US Navy Ocean Research Vessel
Sonardyne's deep water acoustic
positioning system, Ranger 2 USBL,
has been selected for the US Navy’s
new oceanographic research vessel,
R/V Neil Armstrong.

Armstrong is equipped to carry out
advanced mapping, sampling and
sustained observation missions
around the world.
Sonardyne’s Ranger 2 USBL (UltraShort BaseLine) acoustic positioning
technology will support the vessel’s
work by enabling science teams
to precisely monitor the position
of underwater targets deployed
from the Neil Armstrong. These will
include ROVs, AUVs, towfish and
seafloor landers.

The ship is operated by the Woods
Hole Oceanographic Institution
(WHOI) on behalf of the Navy and
replaces the recently retired R/V
Knorr vessel which had been in
operation since 1970.
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The Neil Armstrong is the first of two
new Ocean-Class vessels ordered by
the United States to fulfil national
requirements for a high specification
research ship based on the East Coast
of the country. With an endurance of
40 days at sea and accommodation
for 20 crew and 24 scientists, Neil
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R/V Neil Armstrong

WHOI has been a long-term user of
Sonardyne’s Ranger USBL technology,
regularly utilising their systems to
track vehicles including the manned
submersible, Alvin, Jason and the
autonomous Sentry.

launch and recovery and making the
vehicle more versatile.
During a Jason mission, the ROV pilot,
navigator and engineer operate the
vehicle from a console on the ship’s
deck while Jason sends HD video in
real time from the seafloor through its
cable tether. Scientists in the control
van observe and direct biological and
geological sampling to ensure their
scientific mission is accomplished.

systems to increase general
scientific capabilities and to improve
maintenance capabilities, which will
result in less down time.
The core components of the
upgrade include:
l New bigger and stronger cable
tether with break strength (BS) of
70 000lb compared to the traditional
cable tether with a BS of 42 000lb.

A key reason behind the upgrade
was to enable Jason to perform
maintenance to seafloor infrastructure
related to the NSF-funded Ocean
Observatories Initiative and
Ocean Networks Canada’s cabled
observatories efficiently and with
reduced need for deck space.

l A modified active heave
compensated winch to
accommodate the new cable

The upgrade, however, has other
added benefits. The heavy lift
capability will be used at seafloor sites
where sensor strings, several-hundredmetres-long, are routinely deployed
into and recovered from seafloor bore
holes. It also will deploy and recover
trawl resistant instrument packages.

l A new vehicle frame capable of
withstanding the increased loads

Medea will still be used for scientific
missions requiring depths greater than
4500m, and on vessels equipped with
cable strong enough to eliminate the
need to install the new larger winch
and cable system.
While the upgrade was specifically
intended to increase Jason’s ability
to deploy and recover scientific
packages, it was also an opportunity
for engineers to redesign numerous

l A new launch and recovery
system (LARS) to accommodate the
increased payload rated to
15 000lb.

l A new swappable heavy lift tool
skid that will be used for these lift
operations
l New science tool skid with
increased space and payload for
scientific equipment
l Additional flotation to
accommodate the increase in weight
of the new frame.
The engineering effort began in April
2015, and culminated in a complete
overhaul, stripping the ROV down to
its base, replacing the vehicle frame
and improving system functions,
which required three months.
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Subsea News
Coaxial Connectors

ISD400
Impact Subsea has launched the
ISD4000 – a survey grade depth and
temperature sensor with optional
integrated HMRU.

Van Oord Dredging and Marine
Contractors has purchased a suite
of Gemini 720is multibeam imaging
sonars.

With a 0.01% Full Scale Depth
measurement accuracy combined
with a Temperature measurement
accuracy of 0.01°C the ISD4000
is at the forefront of Depth and
Temperature measurement
technology.

The Gemini 720is sonars, combined
with customised Gemini SeaTec
software, will enable Van Oord to
automate basic tasks such as monitoring
the touchdown point of pipelaying
operations on Stingray, its shallowwater pipelay barge. This will eradicate
the need to deploy a highly-skilled
operator and thus, reducing the
overall project time and
costs.

The ISD4000 can also be supplied
with an integrated heading & motion
reference unit HMRU. Providing the
user with Heading, Pitch and Roll
values.

EM 2040 multibeam echo sounder image
ISD4000 – a survey
grade depth and
temperature sensor

Designed to be an ideal sensor for
ROV & AUV underwater applications,
the ISD4000 offers a significant
degree of capability, in a small form
factor, at a very cost effective price.
At only 8cm (3.1in) long, 4.5cm
(1.8in) wide and weighing just
0.42kg (0.93lb) in air makes the
ISD4000 a highly compact unit. This
form factor is ideal for applications
where space and weight are critical
considerations.
Using under 40mA of power at
24VDC offers an exceptionally low
power consumption from a sensor
with such capability – ideal for AUV
or battery powered applications.
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Housed in a robust titanium housing,
complete with industry standard
connector, ensures that the ISD4000
is not only at the forefront of
technology, but built to withstand
the harshest of underwater
environments.
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Multibeam Technology
Kongsberg Maritime has been
demonstrating its EM 2040
multibeam echo sounder
technology platform.
The new EM 2040P is designed
for easy transport and quick
deployment on any vessel, offering
survey performance up to and
exceeding the IHO-S44 special
order and the more stringent LINZ
specification.
Designed for any high resolution
mapping and inspection application,
the portability of the new EM
2040P enables straightforward
delivery and installation on small
vessels of opportunity.

splash proof unit created to work with
all KONGSBERG shallow water EMseries multibeams.
Data input is required from a motion
sensor and a positioning system, such
as the new KONGSBERG Seapath 130,
which offers the same portability as
the EM 2040P.
The sonar head may be delivered
mounted on a frame together with
the motion sensor and a sound speed
sensor, factory aligned for ease of
mounting.

The basic EM 2040P has three
units: A sonar head with both
the receiver and transmitter
integrated, the EM Portable PU and
a workstation.

A key aspect of the system is that it
features three sector transmitters,
which allow for active stabilisation
for the vessels roll, pitch and yaw.
The transmit fan is divided into three
sectors pinging simultaneously at
separate frequencies, which ensures
effective dampening of ‘multi-bounce
interference’.

The KONGSBERG EM Portable PU
(Processing Unit)is a ruggedised

This enables the user to conduct
surveys in rough seas and weather

conditions, and still maintain full
seabed ensonification.
Both the TX and the RX transducers
are combined into one sonar
head for ease of installation and
integration.
The operating frequency range for
the EM 2040P is 200 to 400 kHz.
The operator can select the best
operating frequency at any time; 300
kHz for near bottom, 200 kHz for
deeper waters, and 400 kHz for very
high resolution inspection.
New features available on the EM
2040P include Extra Detection,
which enables the user to identify,
classify and map objects above the
seafloor and in the water column, ie,
the shallowest point on a shipwreck.
The pipe-tracker is another
important new feature enabling the
system to increase the number of
beams and focus on the pipe, which
delivers a higher resolution image of
the pipe.

available) and the standalone Gemini
software offers basic target tracking
capabilities.
Seatronics is the first rental company
to choose the Gemini 720is.
It will offer the sonar for rental as
prompted by customer demand
to provide high-quality, new and
innovative rental products to the
subsea market. Additionally, the
multibeam imaging sonar will be
used on Predator, a portable
Gemini 720is

The system will also
be used for obstacle
avoidance on rock dump
vessels. Van Oord’s initial
trials of the Gemini system
during survey inspections
verified its scope, prompting them
to make the purchase.
With real-time visualisation and a fast
update rate of 30Hz across a 120deg
field-of-view, the new Gemini 720is
regenerates in a new body shape with
the latest electronics and features an
integrated velocity of sound sensor and
near-range focus.
Communication protocols are Ethernet
communications as standard (VDSL
and dual communication units are also

Tracking
SeeByte and Tritech have integrated
SeeByte’s target tracking capabilities
into Tritech’s Gemini 720is multibeam
imaging sonar software.
This agreement sees the integration of
SeeByte’s advanced tracking analytics;
providing users with enhanced target
tracking capabilities.
In realtime, users are able to track and
follow objects within a wide arc. This
advanced feature is now available as
standard with the commercial off the
shelf Gemini 720is.

inspection class Remotely Operated
Vehicle (ROV).
The new Gemini 720is combines the
benefits of high-definition imaging
with long-range target detection
making it ideal for Autonomous
Underwater Vehicle (AUV) and ROV
platforms, including installation on
pan and tilt units.
With a new body shape and
enhanced electronics, the Gemini
720is continues to offer real-time
visualisation. Familiar features
include an integrated velocity of
sound (VOS) sensor and near-range
focus.
To support the new model, Tritech’s
standalone Gemini software package
now enables operation of all Tritech
multibeam Gemini imagers (from
the 720i series to the NBI) and the
Gemini profiler (620pd), from one
dedicated software platform.
The introduction of an annotate
function has also been added so that
users can output depth, time and
data screenshots for reporting.
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Winches
A CORMAC M4C winch has been
supplied by MacArtney Benelux
to the Belgian sediment and soil
characterisation specialists dotOcean.
CORMAC M4C is a customised
version of the MacArtney CORMAC
M modular winch series. dotOcean
intends to use the device with its
DensX sediment density profiler. This
will allow the company to take direct
in-situ measurements of mud density
based on safe X-ray technology.
Being fully controlled by dotOcean’s
software, this customised MacArtney
winch is supplied with a constant
tension function and PC control. The
winch is fitted with a special frame for
housing the winch and the DensX.
The CORMAC M series includes five
different standard winch models
constructed from high-quality
stainless steel. Customers can
choose between a broad range of
specifications including speed, pull,
motor size and cable capacity.
The winches are portable, dependable
and versatile systems capable of
handling multiple marine applications
and tasks. The modular and compact
design can be installed on board
vessels having confined deck space.
The end user of the integrated
dotOcean/MacArtney solution is

32
CORMAC M4C winch
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Sidescan Sonar
Dutch Rijkwaterstaat (RWS). It is to be
deployed from vessels of opportunity
within the RWS fleet. As a consequence,
the winch design has been adapted in
order for the level wind to be variable
between 0deg and 90deg, depending
on the winch position in relation to the
vessel’s A-frame.
Due to the request for portability,
enabling it to be used on board the
vessels of opportunity, the complete
solution has been designed to fit onto a
standard block pallet for transportation
purposes.
The winch comes with the MacArtney
type 2019/B power/signal cable,
fitted with a standard TrustLink stress
termination. The Focal model 180 slip
ring has been fitted with SubConn
DBH13 Ethernet connectors allowing
for transfer of the up to 100 Mbit
Ethernet signal necessary for operating
the DensX.
l MacArtney has also supplied a
MERMAC S30C winch, cable and
termination to IT International of
Halifax, Nova Scotia, for its core
sampling business group.
First introduced for handling delicate
oceanographic equipment, the
MERMAC S' electrically driven winches
are advanced and robust systems
suited for numerous general marine
applications.

MERMAC S winch
MERMAC S winches are available
with several purpose-built features
and options which make them ideal
for use with side scan sonars, corers,
CTD systems, towed vehicles and
other instrument and equipment
types.
Based on demands made on the
SWL and cable capacity of the winch,
MacArtney decided to propose a
customised version of the MERMAC
S30 all electric winch. This winch
gives the operator feedback to the
line tension on the main umbilical,
quiet operation and extreme ease
of use. Due to the flexible design,
the system can also handle IT
International’s future use of tow
sledges, subbottom profiling and side
scan sonar systems.
The winch has been supplied with a
Focal Model 180 slip ring, 1500 m Ø =
17.3 mm armoured Coax cable fitted
with a MacArtney TrustLink stainless
steel stress termination to connect to
the corer. The winch system will be
used with IT International’s NEPTUNE
3000 CPT corer system.

A wide variety of users including
public safety dive teams and
commercial dive companies have
found side scan sonars to be an
essential piece of equipment in their
search and survey operations.

Fishers' Side scan
Side scan will locate sunken boats,
submerged vehicles, and drowning
victims as well as inspect bridge
supports, seawalls and dams.
One agency using this sonar is
the New York Department of
Environmental Protection (DEP)
Police. Its primary duty is to protect
and preserve New York City’s water
supply system.
Members of this department are
New York State police officers,
They investigate more than 4000
complaints each year including illegal
transportation, storage and disposal
of hazardous waste. To assist in these
investigations, the DEP Police acquired
a JW Fishers SSS-600K side scan sonar.

The sonar allows them to survey
reservoirs to ensure no foreign objects
are contaminating the city’s water
supply. Towing the side scan over an
area produces a detailed map of the
underwater terrain so officers know
exactly what’s on
the bottom. Even
in zero visibility,
the image quality
can be almost
photographic.
The department recently upgraded
their sonar system with the latest
revisions and sent two officers to
Fishers facility in Massachusetts for a
free day of factory training.
Another law enforcement agency using
the side scan is the Dubai Police in
the United Arab Emirates. The 15,000
strong police force is responsible for
the safety and security of 2 million
people and is considered to be one
of the most progressive in the Arabic
countries. It continually strives to use
the most up to date law enforcement
techniques and technology.
The police coordinate all emergency
responses as well as search and rescue
operations on land and sea. For water
SAR operations the department

MacArtney MERMAC S winches
are supplied with variable speed,
tension read-out and control via an
integrated load cell. A PLC on the
winch controls the electrically driven
level wind and transmits encoder
and load cell data to a display
showing winch speed, paid out cable
length and alarms. The PLC can also
interface to other control systems.
Optional PC software offers fully
automated profiling capabilities.
Additional features of the MERMAC
S winches represent adaptability
to suit various cable diameters and
availability with interchangeable
drums. Spare drums can be spooled
with different cable sizes and
swapped as needed for swift change
of winch application.

Shipwrecked Boat
acquired a JW Fishers side scan sonar
with splash-proof computer and Sonar
Map Coverage software.
The splash-proof computer with ultrabright display allows the sonar to be
operated from small, open boats. The
mapping software shows the operator
the track of the boat as it moves over
the search area as well as the width of
the area being scanned, to ensure no
piece is missed.
Fishers also offers an adjustable
transducer option for the sonar
which allows vertical structures to be
scanned by rotating the angle of the
transducers. This means a team can
survey the face of a dam, seawall, pier,
bridge support, or ship’s hull to look
for damage or any unnatural device
like an explosive that may have been
attached to a submerged structure.
Police aren’t the only ones using side
scan in their search operations. Many
commercial diving companies like
Hydromax in the Philippines are also
employing these sonars. Hydromax
are equipped with latest state of the
art tools and equipment including
JW Fishers SSS-600K/1200K side scan
sonar with 200 meters of cable and
CMS cable management system.

Pipe survey

The 600K allows an area up to 150
meters wide to be scanned with each
pass of the vessel. When very high
resolution images of an underwater
object are required, the sonar
operator simply switches to 1200K
with a click of the mouse.
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Vehicles

KONFSBERG

Cruise Sub

T5 ROV
Deep Ocean Engineering has revealed
its newest addition to its family of
underwater drones, the Phantom T5
ROV; a powerful, rugged, reliable,
portable and easily expandable
system.
The Phantom T5 open-frame
architecture improves access for
mechanical integrations while the
dedicated expansion bulkhead
connectors, used for both power and
telemetry, are provided as standard.
In addition, an optional tool skid
allows the customer to “bolt on”
their sensors or tools by plugging into
the expansion bulkhead connectors
for nearly limitless, task-specific,
expansion possibilities
Standard Phantom T5 features include:
l Full HD video (1080i & 0.35 lux)
with 20X optical zoom, on-screen
videographic overlay mounted on a tilt
platform with angle feedback
l 300m depth rating (500m optional),
LED Lights, and two person portability
(39 kg / 86 lbs. dry weight)
l User accessible power/telemetry
bulkheads and open frame
architecture for facilitated expansion
l Minimal topside footprint for rapid
deployment
l High performance, magnetically
coupled thrusters (highest thrust to
weight ratio and reliability of any ROV
in its class
l Non-corroding polypropylene
chassis
l Maintenance-free auto-functions
available (including auto-heading,
auto-depth, auto-stabilize and autoaltitude).
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Cruise Sub

U-Boat Worx has launched a range
of private submarines especially
designed for cruise ships and tourism,
including the deepest-diving vehicle it
has ever built.
The new Cruise Sub series is based on
the U-Boat Worx submersibles that
are used on exclusive private super
yachts and by research institutes.
Everyone on board can enjoy the
same panoramic experience thanks to
two large acrylic spheres.
The interior can revolve inside the
sphere, ensuring passengers always
have the best view while diving
–regardless of the direction the
submersible is travelling.
The submersibles are designed to
international standards and can be
operated non-stop for up to 12hrs.
There are three vessels in the
series - Cruise Sub 5, 7 and 9
which can carry a pilot and 4 6
and 8 passengers respectively.
Name
CS5
CS7

Phantom T5
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CS9

Depth
300m
1140m
300m
1140m
200m

The vehicle are powered by six
5.5kW electrical thrusters that can
attain a speed of 2.5kts. It has four
ballast tanks and a compressed air
capacity of 4x50litres @ 20 bar. It
also has a buoyancy tank.
Life support is by a continuous
flow oxygen at a capacity of 5-7
litre (Quick Exchange). The carbon
dioxide removal taked 8 hours with
Calcium Hydroxide. The survival
period is 96 hours. There is also a
CO2 removal system based on
Lithium Hydroxide Blankets.
The vehicles have a total power
capacity of 42kWh, based on high
capacity Lithium-ion.
The propulsion system has four
130 VDC battery packs while the
house System has a capacity of four
x 24 VDC battery packs. Charging
(Optimal Cycle) takes 4–6 hrs and
there is an emergency battery
supply of 96 hrs for critical systems.

Dimensions LxWxH
415 x 285 x 225 cm
455 x 300 x 235 cm
419 x 315 x 239 cm
481 x 344 x 255 cm
481 x 344 x 255 cm

Weight 		
7 400 kg 		
8 900 kg 		
9 500 kg		
11 500 kg
14 000 kg
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Payload
550 kg
550 kg
750 kg 		
750 kg
950 kg
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Micro ROVs Designed for Swarms
There are many ways of collecting
water quality data, however, these
commonly are mostly based on
vertical profilers that can be lowered
down the water column form a single
position. A novel exception has been
developed by the Swiss company
Hydromea, which can offer such
measurements in three dimensions.
This, it says, gives unprecendented
spatial and temporal resolution.
The operational concept is based
on a fleet of up to ten portable
autonomous underwater vehicles
(AUVs), each measuring 70cm
long and weighing 7kg. These
contain a payload of in-situ water
quality sensors such as, pH,
Oxygen, chlorophyll, conductivity,
temperature, depth
(CTD) / pressure,
ammonium,
chloride, optical
dissolved oxygen
fDOM, nitrate and
turbidity.
The fleet can
collect
the data
in parallel
at a much
faster rate than
conventional
vessels. As
such, spatial
phenomena can
be observed with
good temporal
resolution, and
dynamic features
can be tracked over
multiple hours.
These improved 3D
datasets enable new
applications in plume
detection and tracking, volumetric
water analysis and observation of
spatio-temporal phenomena, for up
to 10hrs.

The AUV is only 70cm long
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"Currently, AUVs would be
prohibitively expensive for many
applications such as this," said Felix
Schill of Hydromea.
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"They are typically too big and heavy
to take along without specialised
infrastructure and because of
that, most AUV operators only
have one or two units."
Hydromea designed
the Vertex AUV to be
both small and light in
order to which made
it both more affordable
and mass-produceable. Each
unit could be equipped with an
array of novel communication and
localisation technology to cooperate
in a swarm.
"The electronics and mechanical
components are highly modular. This

means that they
can be easily replaced or
upgraded. Different sensors can also
be added and configured for a given
mission although it is more difficult to
achieve a good weight balance with
differing payload sensors.
The default sensor payload is the
EXO2 system which incorporates
seven ports that can be loaded with
any of the available sensors, although
alternative sensors can also be
integrated.
For propulsion and manoeuvring the
vehicle, Hydromea has developed an
ultra-slim, compact brushless thruster
with integrated motor control. The
Vertex AUV houses five such units
- three for stabilisation and two
forward thrusters. Precise and fast
speed control enables the vehicle to
can rotate freely around three axes
and hold depth even when stationary.
The hub-less design makes it less

The small AUVs measure
70cm long

susceptible to floating debris such as
water plants or ropes. The integrated
motor controller uses advanced
sinusoidal drive algorithms to improve
efficiency and smooth operation.
The thrusters only consist of two
parts that are entirely solid, making
them pressure-proof without seals,
and completely oil-free. For easy
maintenance, the propellers can
be exchanged quickly without special
tools.
The advanced navigation works by an
autopilot automatically guiding the
submarine to predefined waypoints (GPS
location and depth) that are uploaded
in advance via the mission planning
software. The swarm coordination is
enabled by low-frequency radio system.
It connects the underwater robots in a
multi-hop radio network with advanced
distributed scheduling algorithms
maximising communication throughput.
Hydromea has also added a novel
distributed acoustic localisation system
that allows each AUV to triangulate its
position with respect to the other AUVs
in the fleet. By combining this system
with the communication network and
a GPS receiver that obtains a position
whenever any of the AUVs is at the
surface, each robot gets continuous
position information. The AUVs are also
equipped with radio and 3G for surface
communication.
By cooperating as a team, the fleet of
submarines can respond adaptively
to measured gradients, eg, to find the
source of a spill or follow a plume to
determine its size.

Tri-Hulled AUVs
One of the most versatile
autonomous underwater vehicle
(AUV) designs currently available,
is the Girona 500. This easily
reconfigurable vehicle is designed for
a maximum operating depth of up to
500m.

Above and below: The Girona 500

The Girona 500 is composed of an
aluminium frame which supports
three torpedo-shaped hulls of 0.3m in
diameter and 1.5m in length, as well as
other elements like the thrusters.
This design offers a good
hydrodynamic performance and a
large space for housing the equipment
while maintaining a compact size
which allows to operate the vehicle
from small boats.
The overall dimensions of the vehicle
are 1m in height, 1m in width, 1.5m
in length and a weight of less than
200Kg. The two upper hulls, which
contain the flotation foam and the
electronics housing, are positively
buoyant, while the lower one contains
the more heavy elements such as the
batteries and the payload.
This particular arrangement of the
components makes the separation
between the centre of gravity and
the centre of buoyancy about 11 cm,
which is significantly more than any
typical torpedo shape design. This
provides the vehicle with passive
stability in pitch and roll, making it
very suitable for imaging surveys.
"The most remarkable characteristic
of the Girona 500 is its capacity to

reconfigure for different tasks,"
said a spokesman. "On its standard
configuration, the vehicle is
equipped with typical navigation
sensors (DVL, AHRS, pressure
gauge and USBL) and a basic survey
equipment (profiler sonar, side scan
sonar, video camera and sound
velocity sensor)."
In addition to these sensors, almost
half the volume of the lower hull is
reserved for mission-specific payload
such as a stereo imaging system or
an electric arm for manipulation
tasks.
The same philosophy has been
applied to the propulsion system.
The basic configuration has four
thrusters, two vertical to actuate the
heave and pitch and two horizontal
for the yaw and surge. However, it is
possible to reconfigure the vehicle
to operate with only 3 thrusters (one
vertical and two horizontal) or with
up to 8 thrusters to control all the
degrees of freedom.
The vehicle has a 35 litre payload
for mision specific equipment. The
2.2kWh Li ion batttery cluster gives it
an endurance of 8 hours depending
on payload and propulsion
configuration.
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Sea Wasp
Improvised Explosive Devices (IEDs)
represent a growing terrorist threat.
When dealing with them on land, it
is common to see a tracked vehicle
approach the explosive. Its function
is to neutralise the explosive, often
by placing a sacrificial charge nearby,
that can be detonated remotely.
Importantly, the vehicle prevents
injury to human disposal experts.
Such a facility has been largely
absent when confronting explosives
in the underwater arena. This,
however, is all set to change
following work between Saab and
the US Underwater Hazardous Device
Response Community. The result is
the Waterborne Anti-IED Security
Platform (WASP).
This is a next-generation remotely
operated vehicle (ROV), purposedesigned to carry out the location,
identification and neutralisation of
underwater IEDs. It is designed with a
high degree of operational autonomy
to provide a safer underwater
solution for ordnance disposal.
The Sea Wasp can operate in high
current areas and is designed for
surveillance in locations including
harbours, docks, jetties and open
water.

Nature Notes
The Sea Wasp is named after the
marine invertebrate Chironix fleckeri
otherwise known as the box jellyfish.
It is one of the most venomous
animals in the world.
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It has a cuboid shape with four sides,
measuring up to 20cm along each
edge. These project into branches
called pedalia, each of which may
contain up to as many as fifteen
tentacles, each 3ms in length.
These tentacles contain a cardiotoxin
so effective that a 1:10,000 dilution
of the poison will kill a lab mouse
within a few seconds. A box jellyfish
can swim up to 4-5kts.
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The Sea Wasp

"The hydrodynamically stable, highly
reliable system boasts exceptional
performance and low lifecycle costs,
making it an ideal, cost-effective
choice," said Bert Johansson
Sales Director at Saab Seaeye. "It can
be operated by few as two people, yet
can easily be configured to meet the
specific requirements of any mission."
"The Sea Wasp is light enough to
be transported over land in a small
support vehicle and deployed from
harbour walls or the beach. It is also
flexible enough to be loaded into a
variety of boat types such as vessels
of opportunity, rigid-hulled inflatable
boats or work boats, depending on
the demands of the mission. Support
requirements include a vehicle,
generator, pilot station hand winch and
power supply unit."
The Sea Wasp is piloted from the
surface using a control console located
aboard the support vessel, or from a
control vehicle ashore by means of a
fibre optic-based tether from which it
also takes its power.
The traditional system carries a
high-tech sensor suite that includes
wideband sonar, LED lights and video
cameras. For effective operation and
identification capabilities in areas with
limited visibility, however, additional
sensors can be fitted due to its
flexibility.
The Sea Wasp’s onboard Doppler
velocity log and inertial measurement
unit form the base of its navigational
capability, allowing it to record and
transmit specific way points. The
vehicle itself incorporates Saab
Seaeye’s unique iCON intelligent
control system.

The Sea Wasp is modelled on
Saab’s Double Eagle family of mine
coutermeasure (MCM) vehicles,
to give six degrees of freedom for
ultimate manoeuvrability.
The ROV is has six thrusters which
can deliver sufficient power to be
effective in up to 2.5kts of current.
This enables the Sea Wasp to hover
when processing a target or securing
itself to structures such as a ship’s
hull or harbour walls.
"The vehicle is designed to operate
in the difficult shallow conditions and
tidal currents of harbours, however,
this flexible ROV has a maximum
operating depth of 60m," said
Johansson. "IEDs vary significantly in
form and design, and consequently,
tools to counter the threat need to
be versatile.'
The Sea Wasp is fitted with an
electrical five-function manipulator
arm. This gives the operator, the
flexibility to deploy a wide range of
tooling and techniques, depending on
the scenario.
The ROV's modular design allows
its basic configuration to be altered
to suit each mission. At the mission
planning stage, relevant payloads
can be integrated to create a tailored
system. This efficient interchange of
parts ensures easy configuration
upgrades.
"Modularity is at the very
heart of the Sea Wasp concept, and
Saab is working with its partners
to build additional capabilities
into the system as the underwater
terrorist threat evolves," concluded
Johansson.

Technical Specifications
Length		
1.7 m
Width		
0.5 m
Height		
0.4 m
Weight in Air
<90 kg
Weight in Water Adjustable
Operational Depth 60 m
Operational Current
2.5 knots
Vehicle Control
6 degrees of
Freedom,
		
Saab iCON 2
		auto depth
		
altitude
		
station keeping
		
obstacle avoidance
		
way point navigation
Navigation Sensors
		
IMU,
		
DVL with compass
		Sonar
		
Multibeam forward
		
looking sonar
Cameras
		
1 x colour pan tilt
		
with optical zoom
1 x colour on manipulator arm
Tether		
160m power and 		
		
fibre optic
Power Supply
180-260 VAC
Single phase
47-63 Hz
Primary power
max 32 A

Nexus 2
Applied Acoustics has launched
enhanced USBL system called
Nexus 2.
This is the second generation twoway digital system that, its designers
say, takes the performance and
features of the popular Nexus USBL
system to a new level.
Developed with an emphasis on far
greater accuracy whilst positioning
over an extended operational
range, the Nexus 2 provides a
reliable and secure acoustic link
with an extremely low susceptibility
to interference.
Fundamental to the Nexus 2 system
is Applied Acoustics' Sigma 2 digital
acoustic coding, a proprietary set
of bi-directional spread spectrum
acoustic protocols devised by the
company’s in-house research and
development team.

These protocols working with a
complementary transducer design
mean that positional accuracies of
up to 0.15% slant range have been
achieved.
Alongside the USBL development,
Applied Acoustics also showcased
a new series of acoustic beacons to
complement the Nexus 2.
Based on the same Sigma 2
protocols, the 1100 Series Beacon
has evolved to provide more
accurate positioning, very long
battery life and now has the addition
of data telemetry options when used
with the Nexus 2.
For standard positioning and tracking
tasks, Nexus 2 is also compatible with
the 1000 Series beacons, 1200A and
1300A Micro beacons, and some
of the older ‘tone’ products (900
Series).
Nexus 2
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Aquaculture
Deepwater Aquaculture
The Norwegian Ministry of Trade and Fisheries has approved
Norway's first development concession enabling Ocean Farming
to build the world's first automated 'exposed' aquaculture facility.
Situated outside of Trondheim, this innovative new facility
introduces a paradigm shift in salmon farming now, and other fish
types in the future. It is a significant step in Norway's efforts to
deliver technical solutions to address the impending global food
gap challenge.
The Ocean Farming facility is a new and innovative design,
developed to overcome the challenges of more traditional
inshore fish farming facilities by being located in deeper waters,
further from the coast. The submerged, anchored fixed structure
will float steady in the exposed ocean and is suitable for water
depths of 100m–300m, where the aqua biological conditions are
more ideal for aquaculture on 'the fish's terms'.
The benefits of offshore fish farms are numerous, with conditions
more suited to nurturing healthy fish, such as steady currents
that limit exposure to sea lice infection. The facility is fully
automated with normal operation requiring a crew of just 3–4
people. It can also be remotely operated.
Kongsberg is providing EIT engineering services, including delivery
and installation of the gensets and aqualight systems.
The Kongsberg Maritime technology scope of supply for the
fish farm itself includes the K-Chief 600 automation system
controlling a large number of different systems.
Other highlights of Kongsberg's role in the project include an
extensive telecoms and positioning package, covering a range
of products such as the Maritime Broadband Radio (MBR)
for communication between offshore sites and to shore and
precise Motion Reference Units (MRU). In addition, Kongsberg
is responsible for the AIS requirements of the project,
through delivery of the AISBS610 system and associated AIS
infrastructure.
Below the water, sophisticated products from Kongsberg will
provide a clear view of the action. Leading the subsea delivery
is the high-tech Simrad EK80 scientific echo sounder, a range of
underwater cameras and an Acoustic Doppler Current Profiler
(ADCP), velocimeter and O2 sensors. Other sensors include Tank
Sounding and Water Ingress Detection.
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he subsea delivery is designed to accurately detect where the fish
are in the vast water volume of the cage and how they move in
order to ensure effective feeding.
The project will be the first in the world to combine marine
engineering, marine cybernetics and marine biology via a 'big
data' approach.
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This fuses all the available underwater sensors and in this way
offer decision support systems for the operators controlling and
monitoring the feeding of the salmon and the overall physical
environment of the sea.
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Artificial Reefs
Asutralian-based Subcon has recently delivered its sixth offshore artificial
reef project in two years. The design includes 20 fibre reinforced concrete
ReefTemple modules, each fitted with a steel BaitTower. The modules
weigh over 23t each and stand between 6.5m and 10m tall. They have been
installed in approximately 45m water depth at a site 3m off the coast of Port
Macquarie.
The Port Macquarie reef presented some unique challenges including
the East Australia Current that was running at up to 4kts. The installation
required particular skill in position and handling in the strong currents and
exposed offshore location.
Subcon reef modules can be used to restore habit, create new habitat or
provide wave attenuation and storm surge protection whilst supporting
diverse marine ecosystems.
Subcon's complex forms ensure reefs are both productive, diverse, stable
in the design environmental conditions and rapid to install. The company
supplies a variety of underwater habitat forms including its Reef-Matt and
the self installing Reef Tower which allows clients to install massive high
relief reefs without the need for expensive crane barges. It also offers the
Apollo and Abitat modules which are designed to create a crypted habitat,
vertical relief and upwelling. Our flow modification and stability assessments
are backed by tank testing and detailed design reports.
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The company has hold records for reef module volume and deployment
speeds and can deliver 1200m3 reefs in under 2 days.
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The SUT Annual Global Awards
and Scholarship Dinner

SUT

We need your support and help us achieve our goal to raise student scholarships!

Forum’s ROV spotlight for Industry Newcomers

Professionals and recent graduates
were given demonstrations of a
range of highly engineered survey
sensors and tools at the company’s
Aberdeenshire headquarters as
well as gaining specialist technical
knowledge from across a wide range
of disciplines.

Andy McAra, product director for
Forum’s VisualSoft and VMAX™
technology and services including
its VMAX ROV simulator, said: “The
majority of those who came along
were keen to focus on pipeline
inspection and were interested in our
ROV rental parts and tooling. As well
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The group were from the Aberdeen
branch of SUT’s sub group, SUT+,
which aims to increase the appeal
and understanding of underwater
technology and related markets for
industry newcomers by providing a
platform to develop valuable industry
knowledge out with the traditional
office environment.

M
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Leading experts in the field of ROV
pipeline survey and inspection
work at Forum Energy Technologies
gave industry newcomers an
intriguing insight into the latest
subsea developments and sensor
technologies after hosting a visit
for the Society of Underwater
Technology (SUT).

Press Relations l Technical Writing

+44 1502 516827

neptunesubseamedia@gmail.com
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as providing an overview, we looked
at different methods of pipeline
inspection and the various ways of
acquiring data. We also examined the
different tools and sensors on offer,
and how we can process the data we
receive and quickly provide a report
as one piece of information.
“This was the first visit we have
hosted for SUT+ and it was good to
engage with the inspection engineers
of the future as well as people from
other industry professions that we
might not normally meet face to face
with. Helping them to increase their
knowledge and see how our work
could tie in with them was extremely
worthwhile and we have received a
lot of positive feedback.”
Recent graduates and those in
roles that aren’t usually involved in
inspection work made up the bulk of
the group visit to Forum which serves
the subsea, drilling, completion,
production and infrastructure sectors
of the oil and gas industry with highly
engineered capital oilfield equipment
and products.

2015 Scholarship Recipients

Book your baby-sitters and grab your dancing shoes!
Don't miss this special event benefiting the SUT Scholarship Program
Friday, November 4th
Royal Sonesta
2222 West Loop S.
Houston, TX 77027

A tour of Forum’s state of the art
workshop at Westhill gave attendees
the chance to see some of the
company’s specialist suite of ROV
sensor tools such as the R2Sonic
2024 Multibeam Echosounder, the
world’s first proven wideband high
resolution shallow water multibeam
echo sounder.

6:30 pm - 7:30 pm Champagne Reception
7:30 pm Sit Down Dinner
SUT Chair Presentation - Zenon Medina-Cetina
Speaker Presentation
Dancing

This was used as an example for
working alongside the iXBlue ROVINS
and Teledyne TSS 440 pipe tracker
which, when combined, can improve
accuracy and pinpoint exactly where
a pipeline lies relative to the seabed.

Ladies: Cocktail Dress
Men: Black Tie or Suit/Tie

Katherine Ferguson, a committee
member of SUT+, said: “The event
was exactly as we had hoped in that
it gave a great insight into the world
of subsea-related ROV products
and services, particularly pipeline
survey. Those that participated in
the visit said it was really informative
and covered a wide variety of
knowledge which catered for an
audience of varying backgrounds and
experience.”

Registration is online at www.suthouston.com/events
Sponsorship Opportunities available!
Contact JodiRoberts@suthouston.com
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Rethink.
Reinvent.
Reimagine.

SM

Discover the upside in this down cycle.
We are aggressively helping operators reduce
capital investments and improve returns by
transforming the way we all do business. By
working with us to rethink, reinvent and
reimagine field developments, you can
dramatically reduce overall costs. We will
leverage a new generation of standardized
equipment and innovative technologies to
squeeze unnecessary cost and time from
the value chain. Talk to us today. Because
it’s clearly time for a change.
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www.fmctechnologies.com

#RethinkReinventReimagine
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