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OFFSHORE

NEWS
AASTA HANSTEEN
In December, Equinor started
production from the Aasta Hansteen
gas field in the Norwegian Sea.
Together with the Polarled pipeline,
this opens a new region for gas export
to Europe.
Aasta Hansteen is located in 1300m
of water, making it the deepest field
development on the Norwegian
continental shelf (NCS), the largest
spar platform in the world and a first
on the NCS.
The field is located 300km west of
Sandnessjøen, far from other fields
and in an area with harsh weather
conditions. The field development
concept consists of a floating platform
with a vertical cylindrical spar platform.
Standing 339m tall, the platform
weighs 70 000t. When it was towed to
the field in April, it marked the biggest
tow on the NCS since Troll A in 1995.
The gas is produced from seven wells
in three subsea templates. This is the
deepest ever installation of subsea
equipment on the NCS.
The recoverable resources at Aasta
Hansteen, including Snefrid North,
are estimated at 55.6 billion standard
cubic-metres (m3) of gas and 0.6
million m3 of condensate (353 million
barrels of oil equivalent).
The subsea templates were built in
Sandnessjøen and the suction anchors
keeping the gigantic platform in
place are produced in Mo i Rana. The
platform was hooked up at Stord south
of Bergen, which is also where much of
the hook up and commissioning work
was performed.
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Aansta Hnsteen Image: Roar Lindefjeld and Bo B. Randulff
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NEWS

Atlantis platform

BP GoM DEVELOPMENTS
BP has approved a major expansion
of the Atlantis field in the Gulf
of Mexico while also identifying
significant additional oil resources
that could create further
development opportunities around
the production hubs it operates in
the region.
The $1.3 billion Atlantis Phase 3
development is the latest example
of BP’s strategy of growing
advantaged oil production through
its existing production facilities in
the Gulf. The approval for this latest
development comes after recent
BP breakthroughs in advanced
seismic imaging and reservoir
characterisation revealed an
additional 400 million barrels of oil
in place at the Atlantis field.
Application of the same technology
and analysis has now identified an
additional 1 billion barrels of oil in
place at the Thunder Horse field.
Elsewhere, two new discoveries
near the Na Kika production facility
could provide further tie-back

development opportunities.
Atlantis Phase 3 will include the
construction of a new subsea
production system from eight new
wells that will be tied into the current
platform, 150 miles south of New
Orleans. Scheduled to come onstream
in 2020, the project is expected to
boost production at the platform by
an estimated 38,000 barrels of oil
equivalent a day (boe/d) gross at its

Na Kika
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peak. It will also access the eastern
area of the field where the advanced
imaging and reservoir characterization
identified additional oil in place.
Na Kika
BP is also announcing two oil
discoveries in the Gulf of Mexico, at
the Manuel and Nearly Headless Nick
prospects.
The Manuel discovery is located on

Mississippi Canyon block 520, east of
the BP-operated Na Kika platform.
The well encountered oil pay in highquality Miocene sandstone reservoirs.
BP is expecting to develop these
reservoirs via subsea tieback to the
Na Kika platform. BP’s partner in the
Manuel discovery is Shell, which holds
a 50 percent working interest.
BP also has a stake in the Nearly
Headless Nick discovery located on
Mississippi Canyon block 387, operated
by LLOG. The well encountered oil pay
in high-quality Miocene sandstone
reservoirs and is expected to be tied
back to the nearby LLOG-operated
Delta House facility.
l BP's new floating production unit for
the Mad Dog 2 project in the deepwater Gulf of Mexico will be named Argos.
The name, chosen by the project team
and an employee survey, is a reference
to Odysseus’ loyal dog from "The Odyssey," and a nod to the Mad Dog spar,
an existing production facility operated
by BP that is located about six nautical

miles away from the Argos site.
The Mad Dog 2 project includes the
Argos platform with the capacity to

produce up to 140,000 gross barrels
of crude oil per day through a subsea
production system from up to 14 production and 8 water injection wells.

MCDERMOTT STONEFLY
McDermott International has
been awarded a contract by
LLOG Exploration Company for
deepwater subsea pipeline tiebacks
and structures from the Stonefly
development to the Ram Powell
platform, located approximately
140 miles southeast of New
Orleans, Louisiana.
The scope of work includes
project management, installation
engineering, subsea structure and
spoolbase stalk fabrication, and
subsea installation of the subsea
infrastructure to support a two well
subsea tieback from the Stonefly
development site to the Ram
Powell platform via a 60,000 foot
6-inch pipeline at water depths
ranging from 3300 to 4100 feet.
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McDermott will also design, fabricate
and install a steel catenary riser, a
pipeline end manifold and two in-line
sleds.
The Stonefly development includes
the Viosca Knoll 999 area where
McDermott is scheduled to use
its 50-acre spoolbase in Gulfport,
Mississippi, for fabrication and reeled
solutions. McDermott is scheduled
to install the subsea tiebacks and
structures using its North Ocean 105
vessel in the third quarter of 2019.
Structure design and installation
engineering began in January 2019 in
McDermott's Houston office.
The lump sum contract award will be
reflected in McDermott's first quarter
2019 backlog.

SIA OZ EPCIC
Subsea Integration Alliance has
been awarded the integrated subsea
engineering, procurement, construction,
installation and commissioning (EPCIC)
contracts by Esso Australia. Marking its
first such subsea project in Australia, it
combines OneSubsea and Subsea 7's
expertise in subsea production systems
(SPS) and subsea umbilical, riser and
flowline (SURF) systems.
Subsea Integration Alliance work scope
includes engineering, procurement,
construction and installation of two
production wells. The wells are in a
water depth of approximately 45m
and will be tied back to the Longford
onshore gas plants. Project management
and engineering will be provided by
OneSubsea and Subsea 7 from local
offices in Perth and Melbourne, Australia.
Offshore installation activities are
scheduled for 2020.
The Subsea 7 scope includes project
management, engineering, procurement,
construction and installation of
two production wells and a single
electrohydraulic umbilical from the
Barracouta Platform to the West
Barracouta drill centre. The OneSubsea
scope includes the provision of two
vertical monobore on-wellhead
production trees, wellheads, controls and
installation and commissioning services.
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iEPCITM CONTRACT

SAIPEM CONTRACTS
Saipem has been awarded two
EPIC contracts (Engineering,
Procurement, Installation,
Construction) assigned by the
client Saudi Aramco for a total
amount of approximately 1,3
billion USD as part of the Long
Term Agreement for offshore
activities in Saudi Arabia, renewed
in 2015 and in force until 2021.
These two contracts refer to,
respectively, the development
of offshore fields in Berri and
Marjan, located in the Arabian
Gulf, which are among the most
important offshore fields in the
Region.
DOF AWARDED 3 CONTRACTS
The Atlantic region has recently
been awarded three new
contracts in the North Sea.

Drilling on Luno II
TechnipFMC has been awarded a
substantial integrated Engineering,
Procurement, Construction and
Installation (iEPCITM) contract from
Lundin Norway for the Luno II and
Rolvsnes development, located in the
North Sea at a water depth of 110m.
The contract covers the delivery and
installation of subsea equipment
including umbilicals, rigid flowlines,
flexible jumpers and subsea
production systems.
Last year, Lundind drilled an appraisal
well around 2.5km south of the
original Luno II discovery well and
is the fifth well on the Luno II oil
discovery. The main objective of the
appraisal well was to prove additional
resources in the Luno II discovery to
progress to development.
The appraisal well encountered a gross
oil column of 22 metres in Triassic
sandstone with very good reservoir
quality, which is significantly better
than expected. The oil-water contact

was encountered at 1947m below
the sea surface. The entire reservoir,
including the water zone, consists of
sandstones with some conglomeratic
sandstone intervals with a total
thickness of about 400m.
The development concept for Luno II is
a subsea tie-back to the nearby Edvard
Grieg platform. After completion of
the Luno II appraisal well, the semisubmersible drilling rig COSL Innovator
will drilled appraisal well 16/1-28S on
the nearby Rolvsnes oil discovery in
PL338C.
The main objective is to confirm
commercial rates from a horizontal
well that will be drilled in fractured and
weathered basement reservoirs similar
to the reservoirs currently producing
in the northern area of the Edvard
Grieg field. Rolvsnes is also considered
a potential tie-back development to
Edvard Grieg and success will further
de-risk the larger area prospectivity,
estimated to contain gross resources
of more than 200 MMboe.
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The first of these contracts will
see DOF Subsea undertake a
workscope in the Norwegian
North Sea involving subsea
construction support and precommissioning operations from
the Geosund during December
2018.
In addition, the company has
been awarded a contract for the
initial phase of a decommissioning
programme in the central North
Sea for a UK Operator.
Under this contract DOF Subsea
will provide construction support
services for activities relating to
the permanent disconnection and
removal of an FPSO. The project
scope will again be undertaken
from the Geosund in Q2 2019.
The third contract award is from
one of DOF Subsea’s repeat
Frame Agreement clients in the
Norwegian CS, who have awarded
DOF Subsea a subsea IMR and
intervention scope. This work is
scheduled to start in Q2, 2019.

“DELIVERING INDUSTRY-LEADING
SURVEY PERFORMANCE AND DATA
RESOLUTION TO OUR CLIENTS.”

MMT.SE

SUBSEA COMPRESSION

EDDA SUN

Shell is revisiting the use of Subsea
Compression on the Ormen Lange
field phase 3.

it was a right decision to stop the
project in 2014 and look at all
opportunities again.

"We have evaluated a number of
alternative concepts and believe
that subsea compression will
result in a significant increase in
what is possible to produce from
Norway's second largest gas field,
by reducing the pressure near the
wellhead" said Rich Denny, CEO of
Norske Shell.

The partnership will now choose
between two remaining options for
subsea compression. One is for one
for wet gas developed by OneSubsea
and built on technology installed on
Gullfaks. The other is a wet gastolerant system from TechnipFMC,
which is based on experiences from
the Åsgard field.

"We have managed to reduce
costs by more than 50% compared
to the first time we considered
offshore compression for Ormen
Lange. This demonstrates that

Both of these options will need power
from land.
The choice of underwater concept is
expected later in 2019.
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Fugro is set to commence its first
project using new multipurpose
ROV support vessel, Edda Sun,
with mobilisation for the IRM
contract planned for March 2019.
Featuring 625m² of free deck
space for project use - among
the largest in its class - the Edda
Sun has two crane-deployed
inspection class ROV systems
and one hangar-deployed FCV
3000 work class ROV system
permanently installed.
The vessel also has integrated ROV
control, online inspection, survey
and offline processing/review
offices.

Ormen Lange

NEWS

NDC COMMISSIONED

CABLE PROTECTION
Tekmar Energy has announced that
offshore installation contractor Jan
De Nul Group have selected the
patented Tekmar Cable Protection
System (CPS) TekLink Mechanical
Latch for the Northwester 2 offshore
wind farm.

world market leader in offshore wind
cable protection systems; marking
Tekmar’s 66th project within the
industry, taking the total number
of systems over 6,700 and 22GW
of protected subsea electrical
infrastructure worldwide.”

Northwester 2 will be the sixth
windfarm in the North Sea off the
Belgian coast, consisting of 23
turbines and will provide a total of
219 MW from its location off the
coast of Zeebrugge, in water depth
of approximately 40m. The project is
set for completion in 2020.

The award also continues the
success of Tekmar in the region, after
being selected for several adjacent
windfarms including Belwind,
Belwind demonstration, Thornton
Bank 2 and 3 and Borselle 1,2,3 and
4.

Russell Edmondson, Managing
Director of Tekmar Energy said:
“We are delighted for Tekmar to
be selected as the cable protection
system supplier for Northwester
2. This continues Tekmar’s trusted
relationship with Jan De Nul Group
and furthers our position as the

The National Decommissioning
centre (NDC) facility in Newburgh,
Aberdeenshire was officially launched
in January.

The product will be produced
within Tekmar’s state of the art
manufacturing facility in the North
East of England during 2019.

This is the result of £38m partnership
between the Oil & Gas Technology
Centre and the University of
Aberdeen

4SUBSEA/ASHTEAD

SWIRE ORDERS HUGIN

4Subsea and Ashtead Technology
has sealed a partnership for global
distribution of sensor technology to
the oil and gas industry.

Swire Seabed has placed an order
for the acquisition of one Kongsberg
Maritime Hugin Autonomous
Underwater Vehicle (AUV) (Hugin)
with Kongsberg Evotec’s newly
designed Launch and Recovery
System (LARS) for delivery in 2020.

By combining sensor engineering
competence, domain expertise and
technologies for effectively ensuring
the lifespan of subsea assets, the
partnership will support operators
and vessel owners in reducing risk
and operational cost.
Under the deal, 4Subsea’s
autonomous, retrofittable sensors
will be available to the global oil and
gas industry via Ashtead Technology.
Additionally, 4Subsea will explore
utilising Ashtead’s acoustic sensors
for further developing their services
offering to the market.
Ashtead will further enhance its
inspection, maintenance and repair
(IMR) services by adding 4Subsea’s
sensors to its portfolio

National Decommissioning centre

As part of the project, Tekmar will
be supplying their latest TekLink®
Generation 8 cable protection system
for all inter array and export cables.

The Swire Seabed Hugin’s payload
sensor suite will include Kongsberg
Maritime’s HISAS 1032 Synthetic
Aperture Sonar, EM2040 Multibeam
Echosounder and CathX Ocean
Colour Camera and Laser. In
addition, the Hugin will also be
equipped with Kongsberg Maritime’s
automatic pipeline tracking which
allows the AUV to track alongside or
above a pipeline to conduct survey
and inspections tasks.
The Hugin will measure
approximately 5.2 metres in length,
with a diameter of 0.875 metres,
and have high endurance with all
sensors operating.
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100 offshore platforms and 7,500km
of pipeline are forecast to be
decommissioned or reused over the
next decade on the UK Continental
Shelf. With costs estimated to reach
£60bn by 2050, the NDC will help
deliver the £21bn savings target set
by industry regulator, The Oil & Gas
Authority.
By linking industry demand and
expertise with academic capability
and skills in the field, the NDC aims to
help create competitive advantage,
not only for the oil and gas industry,
but for decommissioning challenges
in the wider energy sector such as
offshore renewables.
Home to the most powerful
industrial laser at any UK academic
institution, the NDC features a
hyperbaric testing vessel which can
simulate ocean conditions 6,500m,
an indoor freshwater immersion
tank, environmental chambers
for temperature testing from -40C
to +180C and hangar space for
the design and construction of
decommissioning technology.

Towed oceanographic data acquisition system

Lightweight and rugged
hydrodynamic design

Multipurpose vehicle

Powerful control
system

Multiple gigabit
Ethernet channels

Flexible and high
payload capacity

MacArtney global solutions
Denmark Norway Sweden
Netherlands

USA Canada

United Kingdom
Chile

Singapore

France

Germany

China

Australia
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VRYHOF ANCHORS $75 MILLION CONTRACTS
Vryhof and its three businesses –
Deep Sea Mooring, Vryhof Anchors
and Moorlink – announced up to
US$75 million in new contracts.
The contracts include landmark deals

for Vryhof Anchors for the WindFloat
Atlantic wind farm, offshore Portugal,
the world’s first commercial floating
wind farm, and the Havfarm 1 offshore
fish farm project in Norway, one of the
world’s largest floating structures.
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In addition, Deep Sea Mooring (DSM)
has secured contracts with Saipem
Indonesia, Odfjell Drilling and Noble
Drilling for the supply of mooring
related services during 2019 in
offshore Indonesia, the North Sea,

and Myanmar respectively, as well as a
large-scale contract offshore Australia.
Vryhof Anchors has been awarded an oil
& gas contract in Malaysia with SOFEC
and connector specialists Moorlink
has won several niche contracts in
the renewables and oil & gas drilling

sectors.
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FISHERS’
PULSE 8X
Rapid advances in 21st century technology
has revolutioniaed how we locate and retrieve
lost treasures. The real difficulties come with
attempting to locate something that was not
intended to be found.
Murder weapons, critical evidence, and
ancient wrecks are just a few examples where
modern technology will not immediately solve
the problem, and the only option is to search.
Critical to this process is prior intelligence,
search planning, safety considerations, and
finally equipment.
When it comes to locating submerged items,
JW Fishers has developed a number of tools
that not only lead to efficient and timely
mission accomplishment, but increase safety
by reducing the exposure of operators in the
field. From missing handguns tossed into a
lake or stream to searching a 19th century
wreck for priceless treasure, a tool widely
used by law enforcement, public safety dive
teams, treasure hunters, commercial divers,
and hobbyists is the JW Fishers Pulse 8X
underwater metal detector.
The Pulse 8X is JW Fishers’ leading underwater
metal detector and has been a staple tool for
professional divers for the past 32 years. In
2014 it came out on top when compared to
seven other leading detectors on the market.
The P8X can be used to search both on land
and submerged to a depth of 200ft. The
unit comes equipped with a land handle and
telescopic extension, an underwater handle,
two chargers (AC/DC), a land headset, an
underwater “bone” phone, and a diver’s belt
to hip-mount the unit if desired.
When using a Pulse 8X, one user discovered
a WW1 era Hales bomb, minus the detonator
and explosives. The bomb was about 2ft
under the mud. The same suer found a civil
war Parrot artillery round, which was still
full of powder as well as a bag full of
ammunition.
Military and law enforcement
dive teams using the Pulse
8X are the U.S. Customs and
Border Patrol, Connecticut
State Police, Swedish Coast
Guard, Royal Canadian
Mounted Police, US Naval
Surface Warfare Center, Texas
Highway Patrol, New Jersey State
Police, Policia de Puerto Rico,
Ottawa Police Service in Canada,
Oklahoma Highway Patrol, Olmstead
Sheriffs Dive Team in Minnesota, Maine
State Police, and the U.S. Navy Expeditionary
Combat Command and their Facilities
Engineering Service Center in California.
A Hales bomb discovered by a Puse 8X

16

17

SUBSEA ARCHAEOLOGY

BLACK SEA RESEARCH
The unexpected findings of a
survey programme in the Black
Sea conducted jointly by MMT and
the University of Southampton
has discovered 65 vessels in a very
advanced stated of preservation. This
is considered by many as the greatest
maritime archaeology project so far
in the history of the discipline.
The Julia and Hans Rausing Trust,
supporters of a wide variety of
philanthropic work, wanted to
discover more about the early
civilisations in and around the
Black Sea. The area around the
Bosporus, Turkey, Sea of Marmara
and Anatolia are known to be very
rich in early human societies and
archaeologically very important.
Part of the aims of the work was to
look at the effect of sea level change
on the communities.
"The Black Sea can be considered
an enormous lake," said Dr
Rodrigo Pacheco-Ruiz, Maritime
Archaeologist and Underwater
Photogrammetry Specialist at MMT.
Freshwater rivers from Europe feed
down from the North while seawater,
enters from the Mediterranean.
"An important subsea feature of the
Bosporus is a sill or barrier, currently
lying around 30m below the water
level. It one time, when the sea level
was lower it formed a dam over
which the seawater could not flow.
"Water started to raise at the end of
the last glacial period 22000 years
ago. The last time it breached this
barrier and started to flow into the
Black Sea was 7000 years ago.
"Some have interpreted this as
Noah's Flood," Pacheco-Ruiz,
"although it was probably a lot more
complicated and gradual than a
single violent and cataclysmal event.
Nevertheless, it did change the
landscape. As waters periodically
rose and fell, this influx of seawater
happened many times over the
Holocene.

"When the glacial freshwater from
the North met the salt water of from
the south, however, the two streams,
exhibiting different densities, did not
mix. Instead, they assumed a twolayer arrangement with the lighter
fresh water sitting on the top and the
heavier seawater. It is this division
that makes the place so special for
archaeologists because it is the
fundamental cause of the Black Seas
lacking oxygen at its lower levels."
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Part of the research being carried out
at Southampton University has been to
investigate how these sea level peaks
coincided with the major time frames
of human history.
In this project, excavation work was
carried out on the Bulgarian coastal
area, from land above the beach,
across the shore line, out into the
continental shelf around 100m deep
and then down to the abyssal plain. It

PRESERVATION
Why are the conditions in that
part of the Black Sea so perfect for
preservation?
"The lack of Oxygen effectively
prevents bacteria and fauna from
eating the wood, " said PachecoRuiz.
"Most wooden ships often contain
worms such as Teredo navalis,
that bore into the ship's hull. If
animals have sufficient light and
oxygen, they will inhabit the new
ecosystems generated when the
ship submerges. They can then
devour all the organic elements particularly the wood, unimpeded.
This was the case until the
development of metal hulls and is
one reason why there are so few
wooden hulls se well preserved.
In an 'anoxic' environment (not
totally oxygen-free but with a very
small amount of oxygen), there
the fauna and bacteria can not be
sustained. Additionally, at depths
of 2000m, no light can penetrate
and thus, another survival
condition is negated.
" We have carried out a lot of
CTD measurements and chemical
analyses of the water, and have
discovered that the conditions at
the bottom change very little.

was there, at a depth of 2000m that
the preserved wrecks were discovered.
"In 2015, a research vessel from the
Greek Hellenic Centre for Maritime
research, carried out invaluable work
in the shallow areas of the Black Sea
in the same year, we also managed
to survey a couple thousand square
kilometres with a relatively low
resolution multibeam sonar," said
Pacheco-Ruiz.

This work revealed a number of zones
of interest and promulgated the return
with higher resolution equipment.
MMT used its Surveyor Interceptor
remotely operated vehicle (ROV) to
map an area about 2000 km² in much
higher resolution. A team of maritime
archaeologist graded these prospects
in terms of historical importance and
MMT returned with workclass ROVs,
fitted with the latest high-resolution
photogrammetric equipment based
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"What is interesting, however, is
that the chemistry of the Black
Sea is very corrosive to metals.
Most shipwrecked wooden vessels
after the mediaeval period use
metal fastenings. These nails
that hold the planks together,
disintegrate. The result is that
although the planks look as though
they were carved yesterday, the
ship just opens up as the metal is
completely gone
The very old ships, however, the
masts are still extant because all
the fastenings were organic, made
of wood or lashed together.

SUBSEA ARCHAEOLOGY

on Cathx cameras, to capture high
quality imagery of the shipwrecks.
At Southampton University, this data
was subsequently processed them
into three-dimensional models.
One early question the researchers
did ask was why these amazingly
preserved vessels were where
they were. True, they were in deep
waters and away from trawling
activities that would remove
evidence of shallower water ships,
but why in this general area?
"Ships sinking are often result from
human-centric reasons such being
unprepared for unexpectedly bad
weather," said Pacheco-Ruiz. "Talking
to Bulgarian colleagues, the reason
the area is called the Black Sea, is
that all of a sudden, the conditions
can change.
The sea quickly darkens when storm
clouds cover the sky. This happens
instantaneously and can be very
unpredictable. These conditions can
easily take mariners in the wrong
directions. The number of shipwrecks
is probably just a function of the very
challenging maritime conditions.
"From our DP2 vessel, virtually
stationary in 6m waves, it is difficult
to appreciate what these conditions
might have been like in smaller
lighter boats."
Analyses from the marine architects
revealed that the vessels had a very
diverse range in ages from the 19th
century to over 2400 years ago. Of
the 65 wrecks , there was at least
one representative of each important
time in human history.
"In addition to a number of Greek
vessels, we saw Roman vessels
with the tiller still in evidence and
Medieval vessels particulars still
on and with the mast still standing.
Many were hitherto unseen entire
ships. One had a quarter rudder –
something only depicted in classical
iconography.

"We used small jetting tools to
remove some mud, but we were
loathed to disturb the vessels too
much. There are books that need to
be rewritten
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"One of the heartbreaking
moments was looking at the
shipwrecks 2000m deep and seeing
some of them covered in plastic,"
said Pacheco-Ruiz.

"At times, we couldn't see the ships
closely were because they were
covered. The Black sea is so flat and
lifeless, the rubbish would drift until
it its path was blocked by an obstacle.

These sites have been collecting
plastics since it was first invented.
"On a good note, we felt that this
was a perfect example of cross-
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collaboration between industry and
academia. It produced results far
greater than the sum of its parts,
each contributing its own unique
skills and equipment to the project.

UNDERWATER EQUIPMENT

RAMMS

BATHYMETRIC CAPABILITIES
The Nigerian Navy Hydrographic
Office (NNHO) has selected
Teledyne CARIS to provide solutions
for both current and future
national and international charting
requirements.
Equipped with CARIS Ping-toChart technology, the NNHO
is establishing new capabilities
for bathymetric analysis, and
completion of hydrographic and
other geospatial data. These tools
will ensure an efficient workflow for
the production of electronic charts
and paper charts according to both
the International Hydrographic
Organization (IHO) and NNHO
standards.

Turks and Caicos Islands Image: Agile LeVin, Visit

The first part of the project was
completed in late 2018, with
delivery of software and training
at the NNHO office in Lagos.
It will continue into 2019 with
professional services from Teledyne
CARIS to help ensure a successful
launch of their new software
infrastructure.

and coastal (topography and
imagery) data in a single deployment,
producing a cost-effective solution
and advancing Fugro's sustainability
goals by significantly reducing fuel
consumption.
Fugro deployed its new RAMMS airborne mapping system to acquire over
7400km2 of integrated, high-resolution data in the Turks and Caicos Islands
Fugro has completed a landmark data
acquisition campaign over the Turks
and Caicos Islands, marking the first
commercial success of its new Rapid
Airborne Multibeam Mapping System
(RAMMS). Working under contract
to the United Kingdom Hydrographic
Office (UKHO), the company acquired
more than 7400km2 of integrated,
high-resolution bathymetric,
topographic and image data. The
resulting deliverables will support
updated nautical charts and coastal
zone management activities in the
region.

Launched in August 2018, RAMMS
is a highly efficient, next generation
airborne bathymetric mapping system
that uses multibeam laser technology
to deliver industry-leading depth
penetration and point densities.
The compact sensor is deployed
from small aircraft and can be easily
integrated with other remote sensing
technologies for simultaneous
collection of multiple complementary
datasets. For the Turks and Caicos
project, this approach made it possible
to acquire nearshore (bathymetry)
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“After years of development, it’s
extremely gratifying to operate
RAMMS commercially and to
demonstrate to clients the value
that this cutting-edge technology
can bring,” said Mark MacDonald,
Fugro Americas Marine Division
hydrographic service line director.
He pointed to the massive Turks and
Caicos project as an example. “The
system’s multibeam lidar capability
allowed us to achieve point densities
that otherwise would have required
vessel-based surveys. With RAMMS,
we were able to avoid that additional
time and expense, and significantly
reduce health and safety exposure.”

EMPOWERING

WORLD LEADER IN UNDERWATER e-ROBOTIC SYSTEMS
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UNMANNED INSPECTION
At the MATS conference in Southampton last November, Peter Collinson, Senior
Subsea and Environmental Marine Autonomous Systems expert at BP, discussed
the opportunities of applying unmanned systems and other technologies to
enhance safety, provide improved data quality and to drive efficiency for subsea
inspection. John Howes reports.
Today, there are many disruptive
choices in the marketplace, inviting
companies to challenge the way they
have traditionally operated. Nowhere
is this more applicable than in the
area of subsea inspection. Over the
past few years, BP has embarked on a
transformative business strategy, the
most recent tangible step includes
upgrading service company ROV fleets
with an arsenal of new sensors.
"In the past, we would have
incorporated a suite of sensors

on an ROV, fly it over a pipeline and
receive the data back to a manned ROV
support boat, in real time. As part of
the inspection operation, we had to
be able to stop at any time and revisit
areas of interest as required, before
proceeding.
Technology has now changed all this.
"Today, we use an approach which we
Subsea 7's Autonomous
Inspection Vehicle

call 'Fast Digital Imaging Inspection
(FDII)’,” said Collinson.
"It is based on retrofitting ‘standard'
ROVs, as well as a new generation
of fast ROVs, with high resolution
cameras, laser imaging systems and
cathode field gradient measurement
devices in order to increase efficiency.
"Now, for example, we no longer need
to physically stab the anode directly
on the pipeline to assess its level
of protection and future active life.
Instead, we can conduct contactless
measurements employing field
gradient technology, without having to
slow down the inspection ROV.
"A major factor that directly governs
inspection speed is the maximum
resolution limitations of traditional
cameras. Using the latest highresolution cameras and lasers, we
have been able to interrogate subsea
hardware with a very high level of
detail delivering 3D imagery. This has
allowed us to fly our retrofitted ROV
systems over the same route up to 8
times faster, speeding up the entire
data gathering process. In 2017, for
example, we managed to survey four
major pipeline routes, totaling about
478km in 96 hours.
"The results of this drive have been
immediate. In the North Sea and
Trinidad (both 2018 inspection
programmes), we gathered higher
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Teledyne Gavia AUV

BY 2025

quality imagery at a faster speed,
resulting in reduced ship time and
consequently greatly improving the
efficiency of the campaigns.
"The downside of collecting high
resolution data and imagery at fast
speeds is that it generates significant
amounts of information; far too much
to analyse in real time. In response, we
are now exploring automated postprocessing ‘screening’ technologies.
“After the data gathering event, our
inspection experts can then examine

Peter Collinson

high definition data for anomalies such
as corrosion, physical damage and a
wide variety of different issues. As all
the images captured from a single ROV
pass are in high resolution, however,
it obviates the need to return to any
zone of interest in all but a minority of
circumstances. We already captured all
the information that we needed first
time," said Collinson.
Fast ROVs are just one example
of BP using technology to drive
improvements. The use of FDII,
coupled with improved risk processes
meant that BP’s subsea team achieved
better quality inspection data, at a
faster rate making the whole process
more efficient, and setting new
‘baseline expectations’ for future
inspection campaigns.
Collinson's objective in BP is to
drive the transformation of subsea
inspection and environmental offshore
work through the application of
new unmanned robotic systems,
more commonly known as Marine
Autonomous Systems (MAS).
"Last year, we launched
a request for
information on
MAS to nearly
100 companies

across oil and gas, defence, science
and deep sea mining sectors. This
gave us a superb insight into the
MAS market. This helped us devise
a strategy, gathering intelligence
on where they thought the market
might be going and in what sort
of time frames. We then drew up
a plan, focusing on three highlyinterrelated topics that all have an
impact on each other.”
1) DATA GATHERING PLATFORMS
"The subsea inspection sector
currently employs a wide range of
data gathering platforms such as
USVs (Unmanned Surface Vessels),
UUVs, (Unmanned Underwater
Vehicles) and ROVs (Remotely
Operated Vehicles), with more
variants – and acronyms –emerging
each year," said Collinson.
"These are useful in isolation, but
we also recognise some very exciting
opportunities in enhancing safety
and improving efficiency by using
a number of these platforms in
combination.
"The skill we need to learn is
matching the tool to the application,
with the rubric that the result needs
to be safe and reliable, and we
need to have confidence that these
platforms can do what we think they
can do.
"The question of the method
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C-Worker 5 autonomous survey vessel designed and built by L3 ASV

OV used for FDII
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of deployment also becomes
interesting. Do we want to deploy
these vehicles from fixed assets such
as platforms and rigs, have them
garaged on subsea infrastructure,
from mobile vessels such as ships, or
even to and from Port?
"On a safety basis, any reduction in
manned ship time makes marine
autonomous systems particularly
attractive. As such, we are also
looking at the relative advantages of
mobile, resident fixed and semimobile systems. There could be
benefits of operating un-manned
assets that remain in theatre for
extended periods, but can move
around to service a whole field,
rather than specific small footprint
offshore facility.
"In recent years, AUVs have proven
themselves very useful for linear
(pipeline) inspection and we have
completed trials with vehicles
such as Hugin and Gavia. They
are extremely good
at horizontal work
applications such as
following pipelines,
but not so well
designed for the
additional vertical
movement
necessary for
photographic
inspection

Kongsberg's Hugin AUV

of vertical structures such as subsea
risers and jackets.

remaining on ship, they can go home
at the end of each working day.

"That said, hovering AUVs are
becoming more common in the
marketplace now and are developing
rapidly, however I don't think that
people realise the speed that the
industry will change once this sector
matures. Some think of diver-to-ROV
timescales of 10 to 15 years, however,
I believe it is going to happen in a
much tighter timeframe."

"The majority of USVs are relatively
small," said Collinson.

At present, these underwater vehicles
are typically deployed from expensive
manned vessels. Replacing them
with potentially smaller and more
cost-effective unmanned deployment
platforms will directly reduce, or
remove, the risk to people at sea. For
those ‘remote operations teams’
conducting the work from a shore
base, instead of traditionally
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”The largest vessels being barely
longer than the largest AUVs
themselves, although there are good,
shorter AUV models available that are
compatible with many existing USVs.
However, this market is racing, and
larger vessels capable of enhanced
capability may soon be available.
"Compared with offshore manned
vessels, MAS potentially offer
safer, more flexible, reliable and
cost-effective support to offshore
operations. Indeed, we could easily
envisage a fleet of unmanned systems
serving an entire field or region.
"While autonomous vehicles improve

6205S
safety and are cost effective, we are
also seeing equal, if not improved
data quality from these new tools.
In the environmental realm, MAS is
delivering real benefit from passive
acoustic monitoring tasks.
"We have also been trialing the use
of low cost, small and agile UUVs for
environmental response monitoring.
This gives the ability to rapidly
monitor the water column, potentially
using a swarm of micro UUVs,
launched from aerial drones.”
DATA
An inherent side-effect of carrying out
large high-resolution Inspection work
is that the user is soon deluged by a
vast amount of data that it must turn
into useful information. Currently,
this must be carried out manually,
a process that can be very time
consuming and repetitive.
"We don’t want to deal with terabytes
or petabytes of visual images," said
Collinson."We want to be able to
conduct subsea inspection and get an
anomaly list straightaway to let our
engineers make decisions quickly.
“This is where we can apply the
power of digitalisation, especially
through machine learning and
edge computing, to enhance the
process. Matching the best Artificial
Intelligence and Machine Learning
systems with the best inspection
people means we may well have
faster, more accurate and efficient
interpretation of inspection data.
"There will always be a need for visual
data because it is something that we
humans instinctively understand, but
the ability to obtain near real time
anomaly detection and interpretation
of inspection imagery is something I’m
very excited about.”

SENSORS
The general trends for sensor
development have been in
a direction of continuous
miniaturisation and of increasing
capacity. They have featured reduced
power consumption and better
quality. Numerous sensors are often
incorporated into a single device to
share the power systems.
"We have reached a stage where
sensors operating on reduced power
consumption readily lends them to
incorporation into UUVs, micro UUVs
and remote systems," said Collinson.
TECHNOLOGY TRANSFER
"We desperately need to look at what
everyone else is doing and borrow
already developed technology
rather than inventing our own. The
satellite industry is already good
at automated change detection - it
is almost a standardised service,
while space-derived industries can
also help us mission plan for the
operation of un-manned fleets at sea.
“We are actively working on digital
twinning and condition-based
monitoring to represent physical
assets. This not only gives a better
intelligence on the health of the
system, but allows predictive
analytics to be used, improving
reliability of our assets.

SWATH
BATHYMETRY
& SIDE SCAN
SONAR

SHALLOW WATER WIDE SWATH
BATHYMETRY WITH NEW MOTION
TOLERANT SIDE SCAN

Motion tolerant side scan image

Traditional side scan showing
motion artifacts in image

"The oil and gas industry can also
learn from itself. Smaller, agile
marginal field operators have a very
proactive approach on applying
automation to drive efficiency.

• Co-Registered Dual
Frequency Side Scan
& Bathymetry
• Unrivaled Swath Coverage
in Shallow Water (When
Compared to Other Single
Head Systems)
• IHO SP-44 Special Order
Compliant
• Universal MRU Mounting
Plate
• New Discover Software

"The marketplace is providing a very
large amount of choice. The skill
will be to seamlessly merge the new
hardware and software systems and
provide a step change to how we
operate."

info@edgetech.com
USA 1.508.291.0057
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C-KORE SUPPORTS SHELL
SUBSEA TESTING

C-Kore Systems recently deployed their Cable Monitor
subsea testing units in the North Sea to monitor the
installation of a new umbilical in Shell’s Nelson field.
The health of the umbilical was constantly monitored and
data-logged during the entire installation process from
load-out to lay. This gave constant assurance that the
cable remained in good health throughout the campaign
and was installed successfully on the seabed without
damage.
C-Kore’s Cable Monitor Units are used on fault-finding
and installation operations worldwide to test electrical
line health, including insulation resistance and continuity
measurement. With C-Kore’s new Subsea TDR units, any
faults discovered can also be localized and categorised.
C-Kore's cable monitoring unit

FOCUS 3 TO APL FOR UXO
MacArtney's FOCUS 3 will be deployed by Applied Physics Laboratory in
the United States to develop and test new methods for UXO (Unexploded
Ordnance) detection and classification.
The FOCUS 3 represents the 3rd generation of FOCUS vehicles in the
MacArtney ROTV family, all designed, developed and manufactured by
MacArtney.
Traditional UXO detection methods detect small variances in the magnetic
field strength of the seabed. These changes indicate the presence of metallic
objects like shells, mortars or naval mines. In the past, magnetometers have
been deployed in various configurations and on a variety of platforms.
More recent detection methods have included the use of sound – as used for
many years in the mapping of subsurface sediment layers – but now APL with
funding from the Environmental Security Technology Certification Program
(ESTCP) has taken this a stage further.
By not only having the ability to detect the object but by also providing highresolution imaging, spectral response, and most importantly in the cases of
UXOs, the accurate position of the object using sonar technology.
FOCUS 3

30

WORLD FIRST DNVGL T
Subsea Innovation has been awarded
DNV GL type approval for its SIClamp
structural pipeline repair clamp
technology. This makes Subsea
Innovation the first manufacturer
in the world to achieve this
certification.

TYPE APPROVAL
The new technology, given the official stamp of approval from
DNV GL, can act as a temporary or permanent structural repair
clamp for carbon steel pipelines designed for water, oil or gas
transport. Emergency Pipeline Repair Systems (EPRS) such as
these are designed for immediate deployment should a subsea
oil or gas pipeline become damaged or its integrity found to
deficient due to corrosion or defect.
Designed for sizes between 8in and
44in and temperature ranges from
-4oC to +80oC, the SIClamps provide new
capability in the global pipeline market,
which is a great growth opportunity for
the Darlington based company.

to

The technology was developed for
operational offshore oil and gas
platforms who have had their working
life extended and pipelines are required
last longer. With the increase in working
life, Emergency Pipeline Repair Systems
support this by maximising operational
life and production efficiency and can be
deployed at short notice.

EMERGENCY RECOVERY
BEACON
EdgeTech recently delivered an innovative solution for
deep water acoustic release mooring recovery.
The Emergency Recovery Beacon (ERB) is a selfcontained, programmable acoustic command
transmitter and transponder in a 6000 meter rated
nickel aluminium bronze alloy housing that can be
lowered from the side of a vessel below any surface
noise, shipboard noise or thermoclines.
The ERB is programmed through a serial port using
a computer running a terminal program and can
transmit EdgeTech LF BACS enable, disable and
release commands at a pre-programmed rate set by
the user.
The ERB is a useful tool that can be used as a vesseldeployed deep dunking transducer to get below a
thermocline that may be blocking acoustic signals
from reaching an acoustic release. The transponder
function allows the user to range on the ERB.

SI Clamp

Emergency Recovery Beacon
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THE DIRECTION OF SUBSEA
By Rolf Christensen, INS Manager, Sonardyne International Ltd
Gyroscopes are an essential part of any inertial navigation system (INS);
choosing the right one can impact performance and operations time. Rolf
Christensen, INS Manager at Sonardyne, sets out some of the considerations

All inertial navigation systems (INS) are
built around an inertial measurement
unit (IMU) which consists of three
accelerometers and three gyroscopes.
These components are essential to
estimate true north, attitude and
position. Specifically, heading accuracy
can be directly impacted by gyroscope
performance.
The most commonly used gyroscope
technologies for high performance
applications in the marine space
are ring laser gyroscopes (RLGs) and
fibre optic gyroscopes (FOGs). Both
technologies seek to measure rotation

rates by taking advantage of the
Sagnac effect.
This effect causes the propagation time
of light travelling along a closed-loop
path to depend on the rotation rate of
the gyro.
Since their origins in the 1960s, RLGs
have evolved to be the instrument of
choice for a wide range of applications,
from space and aeronautics to guiding
missiles and subsea navigation. Over
the years, RLG technology has had
to adapt to meet the very different
requirements set by each of these

missions and, as such, any general
statement regarding performance
may be correct for some, but is likely
incorrect for others. Therefore, it is
very important to diligently select
a sensor with the right sensor
characteristics for your application.
Sensor characteristics include
performance, life/mean time between
failure (MTBF), robustness, size, power
consumption, etc. As an example, if
the application is a missile or torpedo,
which would inherently live for only a
short period of time, it would not be
necessary to choose an RLG designed
for long life.
An RLG is a simple construction,
consisting of a laser in a sealed cavity
with precision manufactured mirrors.
This acts as an active resonator for
the two counter propagating light
waves. These light waves are reflected
around the closed-loop path, using the
mirrors, thousands of times to magnify
the Sagnac effect.
When combining the counter
propagating waves, an interference
pattern is created and the resulting
beat frequency can be directly read
out as a proportional digital signal to
the rotation rate.
FOG technology came to the market in
more recent decades, although initial
development started in the 1970s.
A FOG is implemented as a passive
interferometer using a semiconductor
light source and an optical fibre coil,
which provides the closed-loop path.
Fibre coil lengths vary from hundreds
to thousands of metres.
In a FOG, similar to an RLG, the
counter propagating waves are
combined and the interference
pattern is used to estimate the
rotation rate. However, with a FOG,
the proportional signal is a phase
difference and not a beat frequency.
This means the FOG needs additional
electronics and signal processing to
correlate the phase difference to the
rotational rate.

32

GYROSCOPES
ERROR CHARACTERISTICS
Even though the implementation of these two technologies are
physically completely different, they both exhibit similar error
characteristics, which directly affect system performance.
These error characteristics include bias, noise, temperature
and vibration dependency, to mention a few. For sensor
integrators and customers, it is important to understand how
these error characteristics manifest and how that causes gyros
to perform differently in various environments, so that they can
select the most appropriate solution for their application.
Gyro biases cause the gyro to wrongfully output a rate signal,
even when the gyro is at rest. For the RLG, there are no initial
bias errors as the beat-frequency is inherently zero when the
RLG is at rest. With the FOG, however, a factory calibration at
sensor level is required to establish a relationship between
the phase difference and zero rotation in inertial space.
This factory calibration, like all other calibrations, is subject
to change over time and therefore initial biases are always
present.
As previously mentioned, a FOG achieves the closed-path
loop by having hundreds or thousands of metres of fibre coil
to improve sensitivity to the Sagnac effect. However, this long
fibre loop also impacts the sensitivity to other artefacts such as
temperature changes, temperature accelerations, magnetism
and linear accelerations, etc.
Sonardyne’s SPRINT-Nav hybrid navigation instrument
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The National
Oceanography Centre’s
Autonomous Long Range
(ALR) AUV, during trials
at Loch Ness late in 2018.
One of the vehicle’s key
instruments during the
trials was a Sonardyne
SPRINT-Nav

PICKING THE RIGHT GYRO
To separate the rotational signal from
these additional artefacts, calibration
is required. This is normally done
at system level where the IMU is
calibrated in the final housing. With
RLGs, these artefacts do not impact
system performance and system level
calibration is not required.
In order to address the lock-in effect,
which causes undesirable behaviour at
low rotation rates, an RLG implements
a dithering mechanism.
This mechanism on the other hand,
often limits an RLG in achieving the
same low noise figure, specified by
the angular random walk (ARW)
number, as can be achieved by a FOG.
A low ARW specifies the random
angular drift caused by integration of
the gyro measurement and can be
an important requirement for some
specific applications where short term
stability is important.

With this in mind, RLGs and FOGs
can, simplistically, be divided into two
separate groups which are particularly
well suited for specific environments.
For applications in a vibration-free
environment, where temperatures
are stable and/or where sensor errors
can be estimated using external aiding
sources, FOGs can have an advantage.
These applications include, but are
not limited to, nuclear submarines,
space exploration and certain surface
applications, like weapons stabilisation.
For many of these applications it is
possible to spend pre-operational time
on calibration and thereby achieve
good performance from a FOG based
solution.
However, for applications where there
are temperature variations, vibrations
and where sensor error estimation
would introduce operational
complexity, RLG technology is superior.
These applications include most
dynamic subsea applications on both
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remotely operated vehicles (ROVs)
and unmanned and autonomous
underwater vehicles (AUV/UUV) as
well as some surface applications.
For many of these applications it
is undesirable to spend expensive
operational time calibrating the sensor
on-site, as well as during the operation,
making the very stable performance
of an RLG better for high performance
throughout the entire job.
"More than a decade ago, when
choosing the inertial technology for
Sonardyne's SPRINT INS solutions for
marine environment users, it was clear
that RLG technology was superior
from a performance perspective,"
said Christensen."Moreover, we also
needed to select a gyro that was
robust and had a high MTFB. Based on
these design requirements, we chose
Honeywell’s GG1320 RLG, which was
designed for and is used in almost all
commercial airplanes, as the main

"We’ve taken advantage of the
superior RLG characteristics,
in-house designed IMU blocks
and tight integration with our
Syrinx DVL to create SPRINT-Nav,
a hybrid navigation sensor in a
single compact unit, which delivers
performance previously reserved
for much more expensive and/or
larger systems.
In recent customer-witnessed
trials, a standard SPRINT-Nav
500 achieved straight line deadreckoning performance better than
0.03% of distance travelled (DT)
with a SPRINT-Nav 700 achieving
close to 0.01% DT. To put this into
perspective, one could deadreckon across the 33km-wide
Strait of Dover and be within
3.3m when arriving at Calais," said
Christensen.
Benefits of RLGs for subsea applications
navigation sensor, and therefore
performance, robustness and high
MTBF were key design goals."
Honeywell launched the GG1320 in
1995 and has since manufactured
more than 350,000 of them, making
it a very well proven and established
product. Additionally, 20 years ago,
Honeywell initiated a life programme,
enabling the company to confidently
state a GG1320 MTBF exceeding
400,000 hours, based on in-service
data and not by extrapolating from
component testing.
The GG1320’s high MTBF is
achieved through carefully selected
components, a highly refined
manufacturing process and having a
design without moving parts, although
this is often wrongfully reported.
The cause for this confusion could
originate from the implementation
of a “dithering mechanism”, which is
required in RLGs to avoid the lock-in
effect at low rotation rates.
"In many RLGs, including those

we use, this dither mechanism is
achieved by implementing a piezo
element into the sensor design," said
Christensen. "As the piezo element
is directly mounted to the active
resonator and doesn’t include hinges
or other moving parts, it doesn’t
change characteristic over time, as
supported by the extremely high
MTBF number.

MORE THAN JUST A GYRO
"But, picking the right gyroscope
isn’t the panacea for your INS. To
have full control over the design and
performance of our INS, we do not
purchase complete IMU blocks, we
purchase individual gyroscopes and
accelerometers.
This has many advantages, like flexible
IMU design and avoiding strict ITAR
International Traffic in Arms (ITAR)
controls, which these technologies
can be subject to on entry to the US.
This means that all Sonardyne SPRINT
INS and SPRINT-Nav systems are not
restricted by ITAR and can be easily
exported around the world.
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Crucially, to the end user, these
impressive results are achieved
without any in-situ calibrations or
complex set up routines and can
only be achieved due to the sensor
characteristics of the RLG. No initial
bias and very low environmental
sensitivity means the highest
system performance is available
to all customers without adding
complexity to the operation.
To conclude, when compared to
a FOG system, the RLG sensor
characteristics provide:
• No initial bias and negligible bias
drift over time meaning no initial
or periodic calibrations is required
resulting in reduced operational
complexity.
• Resistance to environmental
impacts, including temperature
changes and vibrations resulting
in robust performance in even the
harshest marine environment
• Proven and robust technology
with extremely high MTBF numbers
based on fielded systems and not
extrapolated from components
testing.
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COMBINING TOOLS
iXblue and Forssea have joined forces to bring
more agile and cost-effective subsea operations
to companies operating on the challenging
offshore market.
Combining Forssea’s Atoll – the observation-class
ROV that offers autonomous docking capabilities,
with iXblue’s DriX Unmanned Surface Vessel (USV)
and its Gaps USBL embedded gondola, both
companies are now offering a new revolutionary
method of LBL transponders array deployment
and calibration.
Forssea’s Atoll light-size autonomous docking
system, designed to deploy and recover loads
(up to 1 ton) from light opportunity offshore
vessels, combined with iXblue’s DriX, a versatile
USV. Using iXblue’s launch and recovery system
and advanced autodocking capability, DriX can be
deployed from any lifting device in sea states up
to level 3.
Thanks to its embedded Gaps pre-calibrated
INS and USBL acoustic system with field-proven
box-in capabilities, this new solution provides

flexible, robust and highly accurate calibration
to offshore companies.
Being particularly agile, it does not require
heavy logistical support and provides up to 70%
savings compared to traditional methods. All
assets can be easily shipped to any operation in
the world at very short notice and can be used
from any light opportunity vessel equipped with
a crane and with reduced crew onboard.
“From an operational point of view, using
iXblue’s DriX with its Gaps USBL gondola
combined with Atoll from Forssea, offers
companies big cost savings opportunities,”
explained Régis Mortier, Technical Expert and
former Kaombo Survey Manager.
"In the case of an LBL deployment, for instance,
one could use a PSV instead of using an LCV
which makes a big difference.
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"With this new combined solution, Forssea and
iXblue are truly shaking up conventional subsea
operations.”

Forssea’s Atoll observation-class ROV

UNDERWATER VEHICLES

ENGINEERING CHALLE
At a recent SUT meeting, Steffan Lindsø, Director of Emerging Technologies
(Europe) at Oceaneering, said that the remotely operated vehicle (ROV)
industry is at a major crossroads. The demand to reduce costs and increase
efficiency is causing companies to re-think the ways that they operate assets
and to do this will require new vehicle designs.
The traditional approach of deploying
ROVs has been from support vessels.
Carrying out light intervention
operations using smaller underwater
vehicles, however, means that these
can be deployed from smaller,
less expensive vessels. Many ROV
operators, Oceaneering included,
have taken this idea to the next step,
reasoning that if the support vessel
could be removed entirely, it would
enable considerable cost savings.

The ROV/garage can be used as a
standalone system, but be easily
integrated within traditional systems.
If ROVs are required in two locations,
for example, say, one job requiring
light intervention and the other for
installing a subsea installation, the
ROV/ garage could be lowered to
the seabed en route to the main
installation operation and be retrieved
afterwards having carried out its own
work programme.

One idea is to permanently install
the ROV offshore. The vehicle could
be located on the platform, however,
the downside is that this takes up
valuable and often unavailable
deckspace.

"Today, ROVs are a very reliable with
an uptime well over 99%," said Lindsø.
"Being installed subsea for up to six
months at a time, unmaintained,
however, puts a whole different
emphasis on reliability.

An alternative idea, particularly
with larger ROVs, is to permanently
relocate the ROV in a garage on the
sea floor. Using a single resident
vehicle to service large platform
clusters makes this approach
particularly cost-effective.

"A couple of years ago, we launched
the eNovus, a large electric ROV aimed
at the light intervention market. We
used this as a test bed to develop
remote piloting, an important first
stage of operating any resident
underwater vehicle. We are now at

Freedom monitoring a subsea tree
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SUBSEA RESIDENCY
Operating a resident subsea system
requires the development of
another technology – the ability to
operate it remotely.
"Rather than the control being
carried out from the support vessel,
we have built a 24-hour manned
shore-based mission support
centre. We have one in Stavanger,
but this could be located anywhere
in the world.
Most of the North Sea and some
of the Gulf of Mexico can receive
a 4G network and the rest have
some sort of satellite coverage. If
the subsea garage is located near
a platform, Oceaneering can use
its communications system to relay
the signal down to the seabed
garage.
For more remote systems, one
scenario is a floating buoy with a 4G
comms aerial. This connects to the
subsea garage by a jumper cable.
"We have looked at a number of
tethering variations, but most
promising is to use the vehicle
garage itself as the anchor.

NGES

an advanced stage of this vision and it
goes under the umbrella name E-ROV,”
said Lindsø.

said Lindsø. “Think of it as a
hydrodynamically streamlined ROV or
alternatively, a hovering AUV.

"Last year, we worked up the prototype
version and overcame engineering
issues to a point where we could be
confident that the concept was more
than realistic.

"Autonomous vehicles are not allowed
to run close to assets. To obviate this
problem, we intend to run vehicles
autonomously between docking
stations and then pilot them remotely
once they arrive on site.

“In doing so, we successfully learned
practical lessons in the art of installing
the ROV and garage subsea. At first,
this operation took a relatively long
time but we are now looking to
make improvements so that by the
next stage, we aim to decrease the
maximum deployment time for the
Mark II system down to two hours.
OBSERVATION
Statistically, around 40% of the time
the vehicle is used underwater, it
is for observation operations. This
application demands an altogether
different range of properties than from
light intervention work. It favours a
highly manoeuvrable vehicle that can
move faster through the water to reach
the target quicker.
"We have designed such an addition
to our fleet – the Freedom ROV,"

“We effectively started the Freedom
ROV design from a blank sheet of
paper. It has been designed to meet
known challenges, but we suspect that
once it is fully operational, it will be
perfectly suited to other tasks.
"The design is essentially a
compromise between size, vehicle cost
and system cost. In operation, we see
that multiple garage docking stations
will be placed at different locations on
the seabed. The greater the range of
the vehicle, however, the fewer the
garages that will be required and this is
where vehicle cost versus system cost
becomes a factor.
"The longer the range means a more
expensive vehicle, but that can be
balanced by savings on docking
stations. We intend to design it for
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a sufficient range, where only 17
docking stations would be required
to cover the entire Norwegian
Continental Shelf.
"These criteria steered the designers
to opt for a reasonably large vehicle
on the reasoning that doubling the
range would not double the cost. The
engineering work and autonomous
software is also virtually the same
for a small or large vehicle. Many of
the components, too would be the
same for whatever size, although
larger vehicles would require greater
buoyancy and battery capacities than
smaller vehicles."
In the design, the desired battery
specifications became a big driver.
"Contemporary battery development
is changing rapidly and we have
compensated for this in the design.
If and when new battery technology
becomes available, we have included
structures to accommodate it. We
also looked at fuel cells but decided
they would not be suitable inside the
vehicle. We did think, however, that
these may well have a place on the
remote garage feeding power to the
vehicle.

UNDERWATER VEHICLES

"Another design challenge is how
to provide the necessary structural
strength," said Lindsø. "Most ROVs
adopt an endoskeletal arrangement
which is based on a structural
spaceframe housing power and
electronics within its protective
body. The tools and thrusters are
then bolted onto this main support
frame."
Such ROVs typically have a very low
hydrodynamic efficiency and are
often quite large, but they keynote
of the design is its adaptability.
In order to primarily carryout
observation functions, however,
these are not the properties that the
designers were particularly looking
for.
"Instead, we based the design on an
exoskeleton in which the strength

component is derived from the outer
covering. The buoyancy is clad within
a rigid carbon fibre skin that provides
the strength, essentially wrapping
the components inside it. This makes
it possible to achieve a streamlined
shape."
An advantage for an observation ROV
is that it has to be as manoeuvrable
as possible. Conversely, however,
many underwater vehicles are
designed to be stable and remain
upright, fighting any attempt by
transverse currents to overturn them.
"A typical design consists of an upper
flotation unit supporting a lower
body, in other words, the centre of
buoyancy is located above the centre
of gravity. The further these two
points are apart, the more difficult it
is for the ROV is to roll or pitch.

Freedom ROV and its subsea garage
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By placing the centre of buoyancy and
the centre of gravity as close together
as possible, however, it means that it
can be tipped very easily. The stability
can then be artificially applied by
software-controlled thrusters.
The result is that by applying a
very light correction, the thrusters
can produce quick and articulate
movement because they are not
fighting the rest of the body. The
vehicle can, therefore achieve six
degrees of movement very easily.
"One way of maintaining stability
and forward moving efficiencies is to
incorporate fins on the vehicle," said
Lindsø. "These may become an issue
when entering garages, but that is
one of those compromises we have
to make to find the optimal solution.
There is no perfect shape.”

COUGAR FOR ROYAL NEW ZEALAND NAVY
Norway-based Østensjø Rederi has
chosen a Saab Seaeye Cougar XT
underwater robotic vehicle as a
deployable resource aboard its multipurpose support vessel Edda Fonn.
The company has been contracted
to deliver the Edda Fonn to the New
Zealand Ministry of Defence with
an integrated ROV and dive system
amongst its upgrades. The ship will
subsequently be used by the Royal
New Zealand Navy.

states specified by the Royal New
Zealand Navy was of paramount
importance. This set a special focus
on the LARS and its position inside the
vessel, with the Cougar launched from
a mezzanine deck inside the vessel’s
ROV hangar.
When evaluating the optimum system,

To meet the Navy’s exacting
operational requirements, Østensjø
Rederi expanded and extended
the technical specification for the
complete system including
the Cougar, the
control room, and
in particular, the
Launch and
Recovery System
(LARS).

Østensjø Rederi concluded that the
Cougar with a modified dipping and
extending LARS with snubber, heave
compensation and electric winch
motors, was the best solution.
Along with the LARS, the complete
system includes a standard Cougar
XT with minor modification to
include three cameras and sonar
system, together with its tether
management system and
three individual tool skids with
manipulators, cutters and water
jetting system.
The 2000m rated Cougar XT’s
maneuverability comes from its
six thrusters, each interfaced
with a fast-acting control system
and solid-state gyro for enhanced
azimuth stability and control. The
compact 1.5 metre size footprint
makes it easy to mobilise,
yet despite its small size, it
has the power to handle
a wide range of heavy
tooling.

The ability to safely
launch the Cougar in sea
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MULTIPLE AUV SEARCH
Ocean Infinity will work with the
Government of South Korea in the
search for the wreckage of the
ship Stellar Daisy, which was lost
on 31 March 2017. The vessel was
lost in the South Atlantic Ocean
approximately 2500 nautical miles
due east of Uruguay with 24 people
on board, whilst transporting iron ore
from Brazil to China.
Operations are expected to
commence in January 2019. Ocean
Infinity will use its proven approach
of deploying a fleet of Kongsberg
Hugin autonomous underwater
vehicles (AUVs) simultaneously
to search for Stellar Daisy. Upon
locating the wreck, there will be an
extensive survey carried out using
the latest 3D imaging technology.
Ocean Infinity is still fresh from the
successful discover of the ARA San
Juan, the Argentine Navy submarine
which was lost on 15 November
2017.
In the early hours of 17 November,
after two months of seabed search,
Ocean Infinity located what has now
been confirmed as the wreckage of
the ARA San Juan. The submarine
was found in a ravine in 920m of
water, approximately 600 km east of
Comodoro Rivadavia in the Atlantic
Ocean.

of the seabed at unparalleled speed.

The AUVs are not tethered to their
host vessel during operations,
allowing them to go deeper and
collect higher quality data for the
search. They are equipped with a
variety of tools including side scan
sonar, a multi-beam echo-sounder
HD camera, and synthetic aperture
sonar. In addition, from the host
vessel, Ocean Infinity is able to
deploy two work class ROVs and
heavy lifting equipment capable of
retrieving objects weighing up to 45T
from 6000m.
"It is relatively common for survey
companies to employ AUVs which
they can fly backwards and forwards
in a grid pattern to turn a linear
survey into an areal survey," said a
spokesman.
"The Ocean Infinity system however,
involve using a number of Hugin
AUVs flying in formation each side
of the boat, to essentially fly a linear

In Argentina, Ocean Infinity used five
Hugin AUVs to carry out the search,
which was conducted by a team of
approximately 60 crew members
on board Seabed Constructor.
In addition, three officers of the
Argentine Navy and four family
members of the crew of the ARA San
Juan joined Seabed Constructor to
observe the search operation.
Ocean Infinity’s permanently
mobilised ocean search capability
is claimed to be the most
technologically advanced in the
world. Their Hugins are capable
of operating in water depths from
5m–6000m and covering vast areas
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survey with the width or swath of an
areal survey."

While such an arrangement may be
expensive, it is very effective. Running
six Hugins at once is cheaper and more
effective than running one AUV for
six times the distance and coverage.
The company says that this approach
dramatically increases productivity and
reduces downtime – 'saving clients time
and money with our ’one stop shop’
multi-purpose vessel'.
The system has been used to try and
locate Malaysian Airlines MH370 .
Ocean Infinity donated 120,000 km2
of data from the search for missing
Malaysian airliner to The Nippon
Foundation-GEBCO Seabed 2030 Project
when it collected data from eight AUVs.
Ocean Infinity had committed to conduct
the search operation for up to sixty days,
and to take on the economic risk of the
search, only receiving payment if the
submarine was found.

In the darkness...
comes clarity

- Target sizing capability

with a JW Fishers SCAN650 Sector Scan Sonar

- High resolution imagery

- 360° sweep pattern

- User friendly software
- Commercial construction
- ROV, pole or tripod mountable
- Starting at $6,995

JW Fishers Mfg., Inc
(800)822-4744
(508)822-7330
Email: info@jwfishers.com
www.jwfishers.com

Below :Hugin AUVs peing prepared for
deployment
Below Right: Sidescan image taken from the
AUVs

SIDESCAN
High resolution sonar imaging
systems and underwater
technology developers,EdgeTech,
supplied the side scan sonar
technology was used to help find
the missing Argentine submarine,
ARA San Juan.
The deep water search was
performed by Ocean Infinity and
it’s advanced fleet of 6000m
rated autonomous underwater
vehicles (AUV) equipped with
EdgeTech 2205 Side Scan Sonars.
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EdgeTech’s unique tri-frequency
side scan sonar frequency
combination of 75 / 230/ 410
kHz enables the host AUV to
perform long range searches
in deep water, with the middle
and higher frequency providing
added resolution for better target
identification.
The ARA San Juan was imaged by
the EdgeTech sonar operating at
a frequency of 230kHz and a 400
meter range scale.
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FLEXIBLE BUOYANCY
Chris Sparrow of Unique Group’s Buoyancy & Ballast division
explains how lift bags work. John Howes Reports
Over the past several decades, air
lift bags and enclosed inflatable
buoyancy bags have become a useful
subsea intervention tool. Buoyancy
is sometimes viewed as a necessary
evil, especially during installation
activities, but while the effects
of using an inefficient buoyancy
solution are often hidden, they can
have a major impact on the overall
costs of a project.
There are two main types of bag,
each suited for specific applications.
OPEN 'PARACHUTE' BAGS The most
common type of bag used for lifting
materials up from the seabed are
open ended bags or parachute bags.
Long and thin until inflated, when
they take on a more bulbous shape,
they are generally attached to a load
by a diver and inflated via an airline
to the surface - although sometimes
this is also done by ROV.
Once they are filled to the extent
that their capacity exceeds the
weight of the load, the load will rise
from the seabed and head towards
the surface. They are often used for
salvage operations, and are a viable
way of lifting weights up to 1000
tons – beyond which it can become
difficult to find space to attach

sufficient buoyancy onto the load.
Rather than using a smaller number
of larger air lift bags (ALBs), it is more
common to have a larger number
of smaller units for a balanced and
safer lift: if one of the bags becomes
compromised during the operation,
the larger number of bags spreads
the risk. If the lift is to be followed
by a tow, then depending upon the
distance and the seastate, clients
will sometime opt to add enclosed
modules when the load is at the
surface to provide greater stability
and contingency during the towing
phase.
Unique Seaflex ALBs are available in
units up to 50t in capacity for tasks
such as reducing winch load when
disconnecting FPSO mooring chains,
down to 25 kg bags designed to help
divers work with tools which would
otherwise be difficult to manipulate
underwater.
Whilst these bags may look fairly
innocuous, do not be deceived: the
power of air underwater is something
to be reckoned with, and allowed for.
If the connection between them and
the load were to fail, this can turn
them into projectiles accelerating up
the water column and colliding with

LIFT BAG THEORY
The capacity of such buoyancy as it
rises or falls through the water column
is subject to Boyle's Law – which allows
for the calculation of the effect of
hydrostatic pressure upon the volume of
the air inside such bags at any position
in the water column
If filled at the surface and then then
taken down through the water column,
the ever-increasing hydrostatic pressure
will compress the air inside the bag
so that it occupies less volume and
therefore generates less uplift. As a bag
which is filled with air underwater rises
upwards, conversely, the hydrostatic
pressure decreases and the gas expands,
so increasing the amount of uplift which
the bag provides – until such point as
the bag reaches maximum capacity.
This is why parachute-style bags are best
suited to underwater lifting operations:
the excess air generated during ascent
to the surface can vent freely from their
open undersides.
Enclosed bags are invariably fitted with
pressure release valves (PRVs), however,
during a free ascent from more than a
handful of metres’ depth, the air inside
would expand so rapidly that the PRVs
would inevitably become overloaded
leading to rupture of the canopy and
loss of the bag.
This effect is most notable during the
final few metres of an ascent or the first
few metres of descent: setting aside
any mitigation provided by PRVs, the
volume of air will double between a
depth of 10m and the surface and be
halved between the surface and a depth
of 10m. Whilst the effect is still there at
greater depths, the curve is not linear
and so it would be at 30m depth rather
than at 20m depth that a module giving
5t of uplift at the surface would be
reduced to 1.25t of uplift.
Sometimes this effect needs to be
compensated for via topping up or
venting air from the surface, sometimes
it actually becomes part of the
engineering solution.

Open parachute-type lift
bags used in boat salvage
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Landing of Mexilhao pipeline on Brazilian beach
anything human or mechanical in their path – including the
bow thrusters of vessels up above.
One vital feature of these bags, therefore, is an inverter
attachment point in the crown of the bag . A separate line is
to be attached to this point and tied off from the main load,
so if the main connection to the load is broken, the bag upends, releasing the air inside but otherwise rendering the
bag harmless.
"While there is no legislation concerning open-ended bags,
recommendations for the safe design manufacture, testing,
operation and servicing of such equipment is covered
by IMCA D016 guidelines," said Chris Sparrow, Global
Sales Manager of Unique Seaflex. "Unfortunately, not all
manufacturers – even some of those who make liberal use
of the IMCA logo – are supplying bags which can be proven
to comply with those guidelines.
One simple example: IMCA state that such bags must
demonstrate a safety factor of 5 to 1, and that the
approved way to demonstrate this is to fill an example of
each design with water and drop then catch it in a test rig
to exert an overload on it at least equal to 5 times the WLL.
Not not every manufacturer can prove they can meet that
safety benchmark.”
ENCLOSED BAGS Inflatable bags can provide support for
loads at the surface, and also be used to help lower loads
from the surface to the seabed.
The attachment of inflatable modules to steel O&G
pipelines is designed to reduce stresses on the pipeline
itself as well as to reduce load on the winch as the pipeline
passes down through the water column to touchdown on
the seabed.

The pipeline (and bags) are fed out over the stinger,
touching down on the seabed potentially several hundred
metres away depending upon the bottom profile. Lowering
it through the water column produces the opposite physical
effect upon the bag than raising it: as it descends, the
increasing hydrostatic pressure compresses the air inside the
bag to reduce its capacity.
This accelerating descent makes inflatable buoyancy less
suitable for use in deeper water, but when pulling into shore
from a barge positioned 10-20m of water the effect is either
calculated to be negligible across the entire pull (given that
the capacity will automatically recover as the pipeline and
bag are pulled into shallower water at the shore, or can be
compensated for via periodic reinflation via an airline from a
workboat at the surface.
Once the pipeline is landed, divers can the vent the air
inside using differential pressure via an airline to the surface
where the bag will “see” the lower pressure at the surface
and so force the air up and out through the hose. The bag
can then be safely retrieved under zero load, compared to
a rigid steel or plastic buoyancy module which will retain all
its kinetic energy and so once released from the pipeline will
immediately surge towards the surface at high velocity: a
projectile weighing in many cases well over a ton. This is one
of the major safety benefits of using inflatable buoyancy for
such tasks, compared to solid alternatives.
Inflatable buoyancy also packs down small. “We can send
200 bags by air freight reasonably economically and get 500
t of capacity into a single 20 foot container. You'd be lucky
to get 30 or 40 t of solid buoyancy into a 40 ton container,
making our solution much easier and cheaper to transport
and to store, and resulting in a lower carbon footprint.
They can also be very easily worked with onsite: a five

45

RESEARCH

RESEARCH IN WEST ANTARCTICA
The British Antarctic Survey have
disclosed that an international
team of scientists is travelling to the
Amundsen Sea – one of the most
vulnerable sectors of the Antarctic
Ice Sheet – to answer vital scientific
questions about the history of the
West Antarctic Ice Sheet (WAIS).
As part of the International
Ocean Discovery Program (IODP),
researchers will spend 8 weeks
working on board the JOIDES
Resolution – a scientific drill ship.
During the research cruise, the
multinational team aim to recover
sediment cores from the seabed on
the fringes of the continent. These
will be the first drill cores deeper
than 35m obtained in the region,
with target depths ranging from 700
to 1200m.
Records hidden within the cores
will help scientists reconstruct
how the WAIS responded to past
environmental change. This is crucial
for predicting the future behaviour
of the WAIS and its potential
contribution to global sea-level rise.
British Antarctic Survey marine
geologist and sedimentologist Dr
Claus-Dieter Hillenbrand is one of
two UK participants in the research
cruise, known as IODP Expedition
379. Whilst on board, he will study
the composition of the sediments
to reconstruct past changes in
the ice-sheet extent in the region
and understand the associated
oceanographic and climatic
conditions.
“The Amundsen Sea sector is a
dynamic part of the Antarctic Ice
Sheet," said Dr Hillenbrand. "Previous
reconstructions based on sea-level
records and computer modelling
suggest losses in this region may
have led to a partial or total collapse
of the WAIS in periods when the
climate was warmer than today.
So far, the ‘smoking gun’ providing
evidence for WAIS collapses during
these warmer periods is still missing,
and we are going to search for it.
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The JOIDES Resolution preparing for the cruise. Image:: Claus-Dieter Hillenbrand
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CHINESE SMD
Soil Machine Dynamics’
Chinese entity has successfully
completed the manufacture and
commissioning of a Quantum
MkIII work class remotely
operated vehicle (WROV) at their
facility in Lingang, Shanghai. This
is the first WROV to be built at
their facility since its opening in
2018.
SMD Shanghai’s facility is home
to a 3700m2 workshop which
contains an in-house training
facility featuring a state-of-theart ROV training simulator and
405m3 test tank. Having this
capability in-house means that
SMD Shanghai are able offer their
customers a full solution from
sales support to training and
aftercare.
The Quantum WROV is the largest
and most heavy duty WROV in
SMDs range, it offers an ideal
solution for offshore tasks where
high thruster performance and
tooling power are required.
Generous chassis space means
that the system is versatile
to allowing for upgrades and
additional equipment to suit the
customers’ requirements.

ECHOSCOPE IN ASV

Coda Octopus has recently partnered
with AVIC IET, an offshore wind
contractor in China, to integrate the
Echoscope4G Surface real-time 3D sonar
on a state-of-the-art Autonomous Surface
Vehicle (ASV). For the first time, AVIC
IET will be able to autonomously control
their vehicle and the Echoscope4G
Surface with its integrated Pan and Tilt
rotator (IPT), to survey subsea structures,
monopiles, and cables on offshore wind
farms.
Offshore wind energy is a
rapidly expanding industry with
China leading on investments
in this market. BloombergNEF
recently stated that in 2018
China invested around 11.4
billion USD in 13 Offshore wind
energy projects in China.
Our real-time 3D sonar
solutions have revolutionized
the offshore wind market
around the world. The
Echoscope series is the key
sensor for almost all ongoing
offshore wind projects where
it is used for the real-time
visualization and tracking of
a number of tasks including:
cable pull-in operations, touch
down point monitoring and
performing the pre and post
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installation survey and remediation
work.
Coda octopus will soon release its
Echoscope4 C500 Surface which will
be our lightest, smallest and most
competitively priced real-time 3D
volumetric sonars yet. The C500
Surface specifically targeted to the
autonomous surface vehicle market.
Coda Octopus also recently released
its Survey Engine Automatic Object
Detection Package (“SEADP”).

Echoscope4G on an ASV
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IKM TESTING AWARDED TYRA REDEVELOPMENT CONTRACT
Total E&P Danmark has awarded IKM
Testing a comprehensive contract
on the Danish Continental Shelf. The
contract has been won in strong
international competition.
The contract includes cleaning and
preparation for the removal of
existing platforms and associated
subsea pipelines. The contract will
mainly be carried out in 2019 and
parts of 2020.
The project will be managed
from IKM Testing’s Head Office
at Sola, Norway. A large amount
of equipment and personnel will
be mobilized in Denmark during
offshore operations.
IKM Testing's contract is divided into
three work packages:
Satellite Pipeline Flushing
- All engineering, manpower,
equipment and materials for
removal of hydrocarbons in 11 off
subsea pipelines. The work will be
performed from dedicated Support
Vessel. Pipeline dimensions are from
2" - 16", with lengths from 11 to 22
km. All satellite pipelines shall be
reused for the field redevelopment.

Interfield Pipeline Flushing
- All engineering, manpower,
equipment and materials for
removal of hydrocarbons in 8 off
subsea interfield pipelines prior to
disconnecting the risers on Tyra East
and Tyra West, incomers from Harald
and export to Gorm. The work will be
performed from Tyra East and West.
Pipeline dimensions are from 6" - 24",
with lengths from 3 to 85 km. Some
Interfield pipelines shall be reused for
the field redevelopment.
Cleaning of Tyra East and Tyra West
Topsides, a total of 9 installation
- All engineering, manpower,
equipment and materials required
for steam cleaning of topside process
equipment on Tyra East and Tyra
West.
IKM Testing has performed testing,
cleaning and inspection services
on many shutdowns, but has
never before been involved in
such an extensive single project
in the Danish North Sea. IKM
Testing has been involved in all
major decommissioning projects
at Norwegian Continental Shelf
and has gained solid expertise
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in safe decommissioning of
installations. IKM Testing's
continuous improvement work has
resulted in safer, faster and more
efficient methods of cleaning. This
expertise will now be utilised in the
international market.
It is gratifying for us to be shown
great confidence in decommissioning
projects. Cleaning related to removal
of installations is a growing market
both in Norway and internationally.
This contract is a solid strengthening
of our established customer
relationship with Total DK.
The Tyra field in the Danish North
Sea will over the next few years go
through extensive upgrading, which
includes the removal of existing
platforms and connecting new
platforms to existing infrastructure.
Removing existing installations is
divided into four phases:
Phases 1 and 2: These phases
consists of Tyra West B, C and D with
associated walkways and Tyra East B,
C, D and E with associated walkways.
Phases 3 and 4: Removal of Tyra East
A and Tyra West A.
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Seawork is open for business

ton bag weighs around 40 kg so a couple of people can
handle them, as opposed to mechanical handling being
required."
Enclosed bags can also be used to assist with final
positioning and subsea mating of HDPE plastic pipeline
strings, commonly used for waste water outfalls or
seawater intakes for power stations and the suchlike.
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The exact same principles can be applied to the
installation of cables and umbilicals, just with smaller
bags used to support the lesser weight of fiber optic or
power cable (such as the landing of export cables from
offshore windfarms at the shore to be connected to the
substation).
Instead of attaching individual buoyancy modules along
the length of cable to be landed, Unique Seaflex has
developed a novel continuous buoyancy tube called the
SeaSerpent. This allows great controllability over the final
positioning of the cable.
"If the cable is lowered but misses the trench due to
currents, for example, the entire SeaSerpent can be
reinflated from the deck of the barge to lift and reposition
the line, as opposed to having to send down divers to
re-attach 100s or 1000s of individual floats. This is a major
functional benefit: the SeaSerpent stays is only removed
once the client is satisfied the cable is in the correct
position.”
Another application for closed bags is in shallow water
salvage operations.
"Only the proportion of the bag under the water is
generating uplift so the use of tall parachute bags when
working in 3-4m water depth is inefficient as only a
proportion will be providing any lift," said Sparrow. "A
more common practice to refloat a grounded vessel
would be to securely attach lower-profile enclosed -type
bags to the hull at low tide, and simply wait for high tide.
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Power cable being landed using the SeaSerpent
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NEWS

MAP LAUNCHES EMBARK AIS
OVERLAY FUNCTIONALITY

6 HD CAMERAS FOR ROV

Digital marine cartography and
cloud-based mapping company,
C-MAP, announced today the
launch of new AIS functionality for
the Embark navigation app. The
new feature allows users to see
boats around them in real time
with AIS data overlaid directly on
their charts. Enhancing the C-MAP
Embark experience, the overlay is
designed to help boaters plan and
navigate with confidence and, most
importantly, focus on having fun.
With the addition of AIS
functionality, Embark users can
now see boats within a 54 nm
(100 km) radius, as well as each
vessel’s position, speed and course,
at a glance. These valuable chart
overlays enhance situational
awareness and help guide users in
low visibility, high traffic or other
challenging situations.
C-MAP Embark provides free highquality nautical maps along with
navigation, traffic and weather
information to help boaters plan
their next trip on the water. Userfriendly maps can be personalized
based on boaters’ needs, then
downloaded with routes, waypoints
and tracks – all accessible off-line
for a stress-free time on the water.
which map area you require.
HD cameras for simec’s new Alpha Trencher
C-Tecnics Subsea Electronics has
fulfilled an order for six high definition
underwater inspection cameras to be
installed on Simec Technologies’ latest
ROV.
The batch of model ‘CT3017’ titanium
HD cameras, each providing full 1080p
definition picture quality and rated to
4000m depth, will bolster the arsenal
of Simec’s newest work-class trencher.
Aberdeen-based C-Tecnics, who
have specialised in the manufacture
of underwater cameras and lights
more than 30 years, were awarded
the contract, marking another step

forward in their commitment to
supporting offshore service providers.
Established in 1979, Simec has
specialised in the design and
manufacture of subsea vehicles
expertly suited to subsea cable
removal, burial and inspection
operations, while the ‘Alpha 8.1’ is
added to an already impressive fleet of
ROV’s which have operated all over the
globe.
The new ROV has lately completed its
factory acceptance tests and wet trials,
and is expected to be complete and
ready to enter service in early 2019.

Power cable being landed using the SeaSerpent
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C-MAP Embark

YOUNG ENGINEERS AND SCIENTISTS

YES! SITE VISIT SUBCON, ACEPT AND FARSTAD
November the 29th
Naomi Naveh, SUT YES! Committee Member, Young Engineers and Scientist
A Young Engineers and Scientist
(YES!) 2018 site visit was held
between ACEPT, Subcon and
Farstad
We spent the morning at ACEPT;
TAFE’s Australian Centre for Energy
and Process Training, where Matt
Horbach split the group into
two and we went off to tour the
facility. We learnt about process
instrumentation, the training in
their simulation room and watched
trainees learning the ropes in the
control room.
Outside we had a closer look at the
running processing plant where the
separation of oil, water and nitrogen
was happening in a closed loop. On
the second round we checked out
the material testing equipment and
the student workshops.

We had a quick morning tea on the bus;
pizzas, scones and apples, and headed
up to Subcon.
At Subcon Matt Allen gave us a lighthearted talk about his journey up to
starting Subcon. We learnt about the
design of their artificial reefs and their
implementation around WA.
We then checked out the Subcon
warehouse and their mattresses, grout
bags and artificial reef structures in
the yard. A yummy BBQ was held on
the Subcon roof where we got talking
amongst ourselves and relaxed for an
hour.
Last stop was the Farstad Shipping
Offshore Simulation Centre. Farstad was
great fun with the ability to test our
skills as crane operators, deckhands and
offshore vessel operators.

The 360 degree bridge simulator felt
so real it got us feeling seasick. We
arrived back in Perth around 4.30 pm
after a full day.
The day wouldn’t have been possible
without the generous host sites
or Woodside and Quadrant for
sponsorship of the event. A big thank
you from YES! goes out to them.

Simulator

Subsea Awareness 5-Day Course
11-15 March 2019 Aberdeen
Do you want to know about subsea?
Understand the full lifecycle of subsea oil and gas, from field developments inception through to
decommissioning sharing experiences and operational lessons learned – presented by technical
authorities and experienced personnel from operators, contractors and technical specialists.
The Society for Underwater Technology Subsea Awareness Course is widely recognised by the industry
globally and has been adopted by many as the foundation course for a wide range of personnel,
both technical and non-technical; suitable for operators, contractors and industry associated organisations
for example; legal, finance, government organisations.
This course provides the complete underpinning for new entrants and a refresher for experienced
personnel wishing to update their knowledge within the oil and gas subsea sector.
Visit our website for more information www.sut.org
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www.sut.org

Europe’s largest annual
Subsea Exhibition and Conference
Aberdeen Exhibition and Conference Centre (AECC)

05-07 February 2019

Organised
by

Organised By

Official Media Partner
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Supporting Sponsors
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FRIDAY PHOTOS
AMETHYST 1989

Today, it is not uncommon to control
offshore platforms remotely.The
first entirely unmanned remotely
controlled gas field was BP's £260
million Amethyst development.

going under the Erskine bridge by any
chance?

Amethyst consisted of 4 platforms
with no living quarters, with
production carried out from a master
station onshore (Easington) . First gas
was delivered in 1989.

Yes. If I've got the story correct, the
Captain topsides were built by UIE
Clydebank. When towed out, the
topsides hit the underside of the bridge,
which was closed for nearly 2 years for
repairs.
The story I heard was that someone
did all the sums, tide surveys, topside
height (the flare boom was folded down
even I believe), barge draft, bridge
height, you name it, but they forgot
to include for the 6-foot deep grillage
beams on the barge deck

Production was enabled by setting 4
control valves, one on each platform.
Each platform had three Remote
Telemetry Units to maintain platform
status between operator commands.
The communication system was a
digital line of sight, the first licensed
in the UK.
Image shows Amethyst A2D clearing
the Erskine Bridge by 3m. Got
one of the Captain topsides NOT

Funnily enough I met up with Duck
Tollaksen just a month or so ago !

It's still there, but for how much longer
I don't know. Now owned and operated
by Perenco.
My first trip was well before the fixed
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platform. It was to the Zapata
Explorer jack up - flew on a Bristow
S58T
Happy days!
3m more than the Texaco Captain
WPP
A2D still going.

SEAWORKER

Comex Houlder Diving took delivery
of a sea worker in 1986. Designed
for drilling intervention, structural
inspection and construction, the
vehicle was capable of operation in
a depth of 915m. It had two OSEL
manipulators - 6 and 7 function.
I was working in the Comex
base when the first Rigworker
arrived and seeing the seawater
manipulators for the first time.
A good idea but very slow. The
top side control computer was
a NASCOM, which was a Z80 kit
computer from the 70,s and had a
whopping 16K of memory. Happier
Days.

That's really awesome info. Thank
you I'll send you some info here
pretty soon.
I worked on a SeaWorker WROV
onboard the DadaGorgud way back
in 1996 through to 1999. Hard work
but certainly great for improving
ones fault finding techniques
Hahaaa I like the under-stated upside
Alex. I think we all spent more time
under a tarpaulin on the back deck
fixing these things than actually flying
them
Impressive bit of kit
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I worked on them The Seaworker at
Comex
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Isle of Wight , AROUND 1991
The Isle of Wight lies in one of
Europe's biggest estuaries. 15% of
all marine-derived aggregates are
dredged from the area. The sea
lanes are used for commercial and
recreational shipping.

developments of the finds. Nothing
changes....

Imagine the issues Oxy had to
overcome when wanting to drill off
the Isle of Wight. They had to speak
with 50 organisations alone just to
start the seismic shooting. For main
drilling, they had to speak with an
army (or navy) of conservancy groups,
fishermen, residents and councils.

Karl, yes then tinted glasses can be
a problem sometimes, however this
certainly is not the Pernod 85 and Rig
Rat is long gone......well is he?

The two wells it drilled were both dry.

History is repeating itself, see extracts
below from BBC article just 2 days ago,
anyone know which rig is coming?
"A protest has been held against plans
to drill more than 1,000m (3,280ft)
below the seabed in Poole Bay to
explore oil reserves.
Corallian Energy is expected to bring
in a temporary platform to drill the
well early next week.

Many point to technical problems
when drilling and these are not to
be underestimated, but the work
beforehand to get the rig on site in the
first place is often forgotten.
Vaguely remember diving off this in
83 for Oceaneering or was it the 92 ?
Certainly never forget relying on those
electric cranes to get the basket back
to deck for Sur D O2. Strange how in
those days we never even considered
the impacts of a single point failure.
Would have been 83 Derek, you were
the Client by 93
Ha good point Iain, i meant Penrod 92
If I recall correctly, Racal Survey
provided survey and position services
for the rig move using Micro-fix.
Finding suitable shore stations with
the right angles of cut and getting
landowner permissions was also a long
winded process.
I think I did the recce on the IoW for
those microfix stations! Long time ago
but good times.
I remember seeing what I now know
to be jack-ups off Bournemouth beach
(I grew up just outside Bournemouth)
in the early 80s, presumably probing
for extensions to Wytch Farm. Now
the nimbys down there are objecting
like mad to the prospect of subsea

Good times indeed Tim!
You got that right.

hahah.....His spirit shall forever live on
Paul. Good times, good crews, great
rig !

Drilling would take place over three
weeks before the well is plugged and
the platform removed.
Up to 100 protesters gathered near
Bournemouth beach earlier to
demonstrate.
The oil platform is being transported
by sea from northern Scotland.
Once in place 6km (3.7 miles) south
of Studland it will be visible from
Bournemouth, Purbeck and the Isle of
Wight.
The 98/11-E well aims to investigate
reserves found by British Gas and BP
in 1986, called the Colter prospect.
If oil can be economically produced,
Corallian proposes extracting it by
drilling horizontally from the shore,
although such a scheme would require
a separate licence."
https://www.bbc.co.uk/news/ukengland-dorset-47000931
(edited)
Big PR campaign then, horizontal
drilling from shore (as BP or whoever
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did over a decade ago from Wytch
Farm) or subsea wellheads in "glory
holes" with lids on them to keep the
yellow-welly brigade happy and the
installations safe.
Well I had some fond memories
on her and of course my eyes are
getting old, however this does not
look like the Pernod 85 that I grew
up on
Now that you mention it Paul ......I
think I make you right....letting
nostalgia and those rose specs cloud
my eyes ??
Did the 85 have triangle legs? I
thought square.
Some of my fondest memories are
from working the "stick" on the
85.....happy days with Rig Rat, John
Nicholson, Larry the "bomber"
Halliday. The only derrickman
I know that could drop pipe
POOH....... :)
People come and go, however........
names live forever......
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THE WORLDS FIRST STEEL
GBS C 1976

This was built in by Tecnomare
and towed to Cherbourg then
6000 miles to the Loango oil field,
offshore Congo. Tecnomare said
the the cost reduction was due to
a modular construction. The cost
per ton was similar to piled steel
platforms but the installation costs
were lower.
This was the precursor of the
Maureen Alpha steel GBS which
was built at Hunterston. After
17 safety-record breaking years
of production it was successfully

refloated in 2001. Sadly no reuse
could be secured and it was
deconstructed by Aker at Stord,
Norway.

The 3 large bases formed the
foundations of a new wayside which
still functions at the Kvaerner-run
yard at Stord to this day. Tecnomare
were a very innovative business.
And maybe there is more to
explore in this platform direction to
innovations 🤝  in  many  more  ways  to 
explore William
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Tecnomare takes me back 2004
when I spent a little time at their
design offices in Milan. The Project
was phase 1 of Kashagan headed
by AGIP. There I could get a bottle
of 5 year old Glen Grant whisky 🥃 
for under 7 Euro! All of the 5 year
old is shipped to Italy

AUK ELSMB
Last week, we showed a picture
of the Exposed Location Single
Buoy Mooring on Auk. This is a
better photo. The total of the buoy
was 80m high with the last 22m
protruding out of the water.
In 1975, the buoy was discovered
to be low in the water. Polystrene
pellets were inserted into the
buoyancy tanks to keep it from
sinking deeper.
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DB102
The DB102 Crane Barge performing
a heavy lift on Brent Delta
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AUK

In the early days of the North Sea,
there was little infrastructure and
each field required its own export
system. Auk used the ELSBM - a
buoy to which a shuttle taker could
periodically take on crude.
Auk started to flow 40 000b/d from
one well ( compared with a planned
50 000b/d from 4 wells)
I love the apocryphal tale that
Shell intended to name UKCS fields
alphabetically - with AUK being
the first. It is said they swapped to
seabirds when they twigged what
the name of the sixth field was
going to be.
Whoever made this up deserves a
medal.
Eric, we will never find out if
this was made up or not. But we
have to step back into this time:
gas prospects were exciting, but
oil had experienced a massive

disappointment on the Mid North Sea
High. Shortly before the Auk discovery
was announced, a senior executive
from another operator had promised
to drink personally every barrel of
oil that would ever be economically
produced from the UK North Sea.
All that I know is that the decision to
use names of seabirds in alphabetic
order was in place within a few months
after the Auk discovery, and that
B-UK was never used as a name for a
discovery. I have a hunch (but never
checked it) that exploration might
have used the alphabet sequence as
prospect names (even though Auk
was not the first oil prospect that was
drilled), and that after discovery the
name Auk was suggested either in
reference to the former A-UK prospect
or, more general, to this exploration
practice.
I spent a summer around this buoy and
the platform in days when beer could
be had on the shell tanker above hich
as used as accommodation overspill
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from the platform. Beer also on the
work boats but not on the platform!!
I remember working to try and reposition the centre of this buoy with
it's 12 chains by use of a nomograph
and a surveyor on the Auk platform!!
The chains had created trenches
changing the catenaries!!! Pulling
chain links in order we tried to get
it back in position. Long and tedious
exercise. . We ended up with a lot of
chain on the buoy which had to be cut
off. I walked past the diver with the gas
axe and noticed the cut was about to
be made below the chain stopper!!!!!
A lucky spot on my first job.
Drinking beer and pulling anchor chain
- tedious stuff eh

SMART
SUBSEA
SOLUTIONS
S2C TECHNOLOGY: COMMUNICATION AND TRACKING COMBINED
-

time, space and cost - saving solutions
low power consumption for autonomous operations
advanced data delivery algorithms, addressing and networking, remotely configurable settings
extendable platform with multiple configuration options: power-saving Wake Up module, acoustic releaser,
additional sensors, custom solutions, OEM versions available

USBL POSITIONING SYSTEMS

LBL POSITIONING SYSTEMS

simultaneous positioning and communication - no need
to switch between positioning mode and modem mode

highly accurate, precise and stable performance,
simultaneous positioning and data transmissions

-

-

flexible SiNAPS positioning software
reliable data transmissions
range: up to 8000 m
accuracy: up to 0.04 degrees

flexible SiNAPS positioning software
reliable data transmissions
range: up to 8000 m
accuracy: better than 0.01 m

EVOLOGICS

UNDERWATER ACOUSTIC MODEMS

reliable data transmissions even in adverse conditions,
customizable R-series modems, light and compact M-series
“mini” modems, new S2CM - HS high-speed modem,
special editions for developers, S2C communication and
positioning emulator - remote access or standalone device

- range: up to 8000 m
- depth: up to 6000 m
- data rate: up to 62.5 kbps

Meet us at

OCEANOLOGY
INTERNATIONAL
AMERICAS 2019
25 - 27 February 2019

San Diego Convention Center, CA

Meet us at

Stand D32

OCEAN BUSINESS
2019
9 - 11 April 2019

National Oceanography Centre
Southampton, UK
Stand E6
EvoLogics GmbH
Ackerstrasse 76,
13355 Berlin, Germany

tel.: +49 30 4679 862 - 0
fax: +49 30 4679 862 - 01
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sales@evologics.de
evologics.de

