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News

Multibeam Imaging Sonars

Kaombo
Total has started up production of Kaombo, currently the
biggest deep offshore development in Angola. It is located
on Block 32, 260km off the coast of Luanda.
The Kaombo Norte Floating Production Storage and
Offloading (FPSO) unit has been successfully brought on
stream and will produce an estimated 115 000 barrels of
oil per day, while the second vessel, the Kaombo Sul, is
expected to start up next year.
The overall production will reach an estimated 230 000
barrels of oil per day at peak and the associated gas will
be exported to the Angola LNG plant. A total of 59 wells
will be connected to the two FPSOs, both of which are
converted Very Large Crude Carriers. Together, they will
develop the resources of six different fields (Gengibre,
Gindungo, Caril, Canela, Mostarda and Louro) over an area
of 800 km2 in the central and southern part of the block.

Gorgon Stage 2
TechnipFMC has been awarded a subsea installation
contract by Chevron Australia, for the Gorgon Stage Two
development, located offshore Western Australia in water
depths ranging from 250 to 1340m.
The contract covers the project management and
engineering, transportation, installation and precommissioning of umbilicals and flying leads as well
as manifolds. The award also includes fabrication,
transportation, installation and testing of rigid spools.
TechnipFMC will leverage local capabilities as well as
its global state-of-the-art pipelay fleet for the offshore
campaign.

UK Oil and Gas Authority Projects

Noaka Concepts

The Oil & Gas Authority (OGA) has said that the UK is
likely to witness a large increase in the number of oil
and gas projects receiving sanctions this year. This could
number up to 30 projects. So far this year, nine projects,
with combined capital spending of $2.5 billion
have been approved so far this year. In comparison, a total
of four projects were approved in all of 2017.

EQUINOR and Aker BP both used the
opportunity of the ONS conference
to promote their rival development
concepts for the North of AlvheimKrafla-Askja (Noaka) multi-field
development. The two operators
are fighting to take the lead to
develop seven discoveries with total
recoverable resources of more than
500 million barrels of oil equivalent.

According to OGA operations director Gunther Newcombe
at a presentation at the recent ONS 2018 conference in
Stavanger.
“There is a healthy pipeline of projects with a
good start to 2018 with more projects to come,” said
Newcombe. The end number could be 20 but maybe up to
30 projects. The main reasons are the higher oil price
and the fact that the UK is globally competitive in terms of
breakeven costs and cost per barrel
The sector may not have the large volume projects
but it is still possible to make get good value from projects
of about 10 million or 20 million barrels or possibly even
less.
The projects approved so far this year include Shell’s
Penguins, which involves a new floating production,
storage and offloading vessel, as well as Gannet E and
Fram.
In addition, Marathon’s West Brae project, Garten, which
is operated by Apache, Nexen’s Buzzard phase two and
Ballindalloch operated by Total, have also been granted
permission this year.
Rounding out the list, Premier Oil’s Tolmount gas
development, which includes a new minimum facilities
platform that will be installed in the southern North
Sea, was approved in August.

The pair could come up with an
agreed development concept earlier
this year.
Aker BP, hasa veered towards a new
hub processing and quarters platform
in the central part of the area to
develop its discoveries Fulla, Frigg
Gamma Delta, Langfjellet, Froy and
Rind — as well as exploit Equinor’s
Krafla and Askja finds, and redevelop
the abandoned Frigg field.
At a seminar at ONS, the project
chief Olav Henriksen said that its
proposed solution would fully capture
discovered resources in the area and
provide the necessary processing
capacity to exploit future discoveries,
in line with such requirements from
the authorities.
He argued the facility would be fully
powered from shore, with for zero
carbon dioxide emissions

Aker BP concedes that its solution
would have a longer payback time,
but would also bring higher potential
for long-term value creation.
Conversely, Equinor's design concept
was based on two unmanned
wellhead platforms tied back to
existing infrastructure in the area
(probably Oseberg field centre) as an
unmanned remotely operated factory
to exploit Krafla-Askja.
Equinor’s senior vice president for
operations technology Kjetil Hove
highlighted Krafla-Askja as one of
the few upcoming projects for the
company in Norway.
Equinor has presented KraflaAskja as an important part of
the company’s efforts to increase
the competitiveness of future
projects.

Micro-USBL Tracking Beacons

Bidirectional Acoustic Data Modems

This concept would extend the
lifetime of Oseberg and require
lower investments although it would
recover fewer reserves.
A final investment decision was
originally due on Noaka in early
2019 but has likely been pushed
back a year due to the concept
decision delay, with first oil now
expected in 2023.

Portable Sidescan Sonars

SBM

Towed, OEM, Hull and Pole Mounted

Esso Guyana has awarded SBM contracts to perform Front
End Engineering and Design (FEED) for a second Floating
Production, Storage and Offloading vessel (FPSO) for the
Liza development located in the Stabroek block in Guyana.
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Single and Dual Frequency Operation
300m and 4000m Depth Rated

Following FEED and subject to requisite government
approvals, SBM Offshore will construct, install, lease and
operate the FPSO for a period of up to two years, after
which the FPSO ownership and operation will transfer to
EEPGL. The FPSO will be designed to produce 220,000
barrels of oil per day, will have associated gas treatment
capacity of 400 million ft3/day and water injection capacity
of 250 000 barrels per day.
The FPSO will be spread moored in water depth of about
1600m and will be able to store around 2 million barrels of
crude oil.

UT2 Issue 4 Sept 2018

5
Nexen’s Buzzard
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Increased value creation, more resources and
greater ripple effects from Johan Sverdrup
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Equinor has submitted the
development plan for the second
phase of the Johan Sverdrup project
to the Norwegian Ministry of
Petroleum and Energy.

creation. At the same time, the ripple
effects from the project will be larger
than previously estimated. Low CO2
emissions make Johan Sverdrup one of
the world’s most carbon-efficient fields.

With an increased resource estimate
and lower investment costs, the full
field development of Johan Sverdrup
will contribute to even greater value

“The Johan Sverdrup field is the largest
field development on the Norwegian
shelf since the 1980s. At plateau, the
field will produce up to 660,000 barrels

UT2 Issue 4 Sept 2018

per day, with a break-even price of
less than USD 20 per barrel and very
low CO2 emissions of 0,67 kg per
barrel. Johan Sverdrup is on track to
deliver vast volumes of energy with
high profitability and low emissions for
many decades to come,” said Equinor
CEO, Eldar Sætre.
The company has increased its

resource estimate and the total
estimated investment for both Phase
1 and Phase 2 of the development
by an additional NOK 6 billion since
February of this year.
Since the PDO for the first phase in
2015, the company has reduced the
total estimated investment for Johan
Sverdrup full field development by

more than NOK 80 billion. The project
will yield even greater value creation
and larger spin-off effects than
previously estimated.
Full field development of Johan
Sverdrup is projected to contribute
more than NOK 900 billion in income
to the Norwegian State over the
lifetime of the field.

An updated analysis from Agenda
Kaupang estimates that the
development of Johan Sverdrup
Phase 1 and Phase 2 can contribute
more than 150,000 man-years in
Norway in the period from 20152025. In the operations phase, Johan
Sverdrup may generate employment
of more than 3400 man-years every
year.
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News
Johan Sverdrup
The Plan for development and operation (PDO) for
Johan Sverdrup Phase 2 also includes measures to
facilitate power from shore to the Utsira High by 2022, in
accordance with the terms for PDO Phase 1.
The updated investment estimate for Phase 1 is now
NOK 86 billion (nominal NOK, project exchange rate), a
reduction of 30 per cent, amounting to NOK 37 billion
since submission of the Phase 1 PDO.
A number of improved recovery technologies are included
in the plan:
l Water alternating gas injection (WAG)
l PRM (permanent reservoir monitoring) for the full
field
Stepwise implementation of fibre optics in wells
l Step-by-step development of digital twinning
l Technologies for automatic drilling control on the
drilling platform
l High-speed telemetry drill pipe
l Improvements in cement quality
l Virtual rate monitoring on subsea wells
Digitalisation will reinforce the effect of several improved
recovery technologies. Together, this has allowed Equinor
to increase the resource estimate for Johan Sverdrup,
while simultaneously raising the ambitions for the field’s
recovery rate to over 70 per cent. In the Phase 2 PDO, the
resource estimate for the entire Johan Sverdrup field is
raised from 2.1-3.1 billion barrels of oil equivalent to 2.23.2 billion barrels, with an expected estimate of 2.7 billion
barrels.

Scarborough

Shearwater GeoServices is to
Shearwater to acquire the marine
seismic acquisition assets and
operations of WesternGeco, the
geophysical services product line of
Schlumberger.

Wood has been awarded a new contract by Woodside
to support the execution of concept definition for
the proposed Scarborough upstream development,
offshore Western Australia. The Scarborough
gas resource is located in the Carnarvon Basin,
approximately 375km west-north-west of the Burrup
Peninsula in Western Australia.

Shearwater GeoServices will
operate the combined businesses
as a global, customer-focused
and technology-driven provider
of marine geophysical services.
Shearwater will own and operate
a fleet of 14 fully equipped seismic
vessels offering a full range of
acquisition services including 3D,
4D and ocean bottom seismic
(OBS).

Estimated to contain 7.3 Tcf of dry gas, Woodside is
proposing to develop the resource with 12 subsea,
high-rate gas wells tied back to a semi-submersible
platform moored in 900m of water close to the
Scarborough field.
Concept definition level engineering associated with
the floating production unit, subsea umbilicals, risers
and flowlines, flow assurance and overall system
integration of the upstream development, will be
delivered by Wood’s specialist field development
studies team in Houston, US and Perth, Australia.
Wood has also supported Woodside’s Greater
Western Flank (GWF-2) project on Australia’s North
West Shelf from concept development to execution,
providing detailed design, procurement activities and
engineering support for the subsea pipeline during
fabrication and construction.
Earlier this year, the company awarded Wood three
contracts to perform subsea and flow assurance
concept studies supporting the proposed SNE field
development in the Rufisque, Sangomar and Sangomar
deep offshore blocks located offshore Senegal.

UK independent 3 Energy has
contracted marine survey company
Gardline Limited to conduct a site
survey at its Liberator field located
in the North Sea as it prepares
for submission of its updated
development plan later this year.
The survey will cover the two
production well locations to be drilled
during the Phase I development of
the Liberator oil field, a survey of the
planned export pipeline route, and the
appraisal well location for the recently
awarded Block 13/23c (Liberator
West), i3 explained in a statement on
Thursday.
In order to fund this crucial survey
and near-term engineering, i3 in July
raised $2.1 million through the placing
of 1,542,336 new ordinary shares at
105 pence per share with existing
institutional investors.
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Johan Sverdrup field centre phase 1 field centre during
construction, August 2018. Photo: Kjetil Endresen

UT2 Issue 4 Sept 2018

Shearwater/WesternGeco

Gardline

The work is expected to start in
September, enabling the company to
complete its Environmental Statement
and providing the necessary
engineering and environmental data
for inclusion in the Liberator Field
Development Plan (FDP) for which the
company is seeking approval in 1Q
2019.

The subsea component of the work
includes the installation of the
trenched production pipeline and
the control umbilical to Well L2.
This is expected to be completed
betweenQ1 and Q2 2019.
During the drilling phase, the
subsea trees will be controlled
from the drill rig, whilst during
production the subsea trees will be
remotely controlled from the Bleo
Holm FPSO via control umbilicals.
The trees on both wells will
incorporate a Scottish Fishermen’s
Federation (SFF) approved fishingfriendly tree protection structure
similar to those installed over other
infrastructure in the area, able to
resist loads from potential fishing
interactions whilst minimising risk
to fishing vessels.
Well L1 will be tied into the Blake
manifold using a 6in diameter 100m
spool and an approximately 4.5"
diameter 100 m control jumper,
both of which will be surfacelaid. A 6in production pipeline of
approximately 2km length will run
between the L2 well and the L1
well, where it will be tied in to the
L1 production spool.

Under the terms of the agreement,
Shearwater will acquire 10 highend seismic acquisition vessels,
including seven 3D vessels and
three multipurpose vessels (MPVs)
configured to serve the growing
OBS market, 12 complete streamer
sets with spares, as well as two
source vessels.
The proposed transaction also
includes WesternGeco proprietary
marine seismic technology, as well
as development and manufacturing
facilities in Norway and Malaysia.

Penspen/Crestech
Penspen and Nigerian engineering
firm Crestech, have signed their
largest contract to date after
forming a strategic alliance in
November 2016.
The companies have secured a
deal with the Nigerian National
Petroleum Company (NNPC) for the
provision of project management
consultancy services across four
gas projects in the Niger Delta
region, with work already in hand.
The scope of work covers project
management services, as well as
personnel support, throughout
the duration of the planned gas
development, initially expected to
be completed by 2020.
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News
Deep Ocean
DeepOcean has been awarded a
contract for marine operations on
Equinor’s Troll Phase 3 project in the
North Sea. Troll Phase 3 covers the
development of the large gas reserves
in the western part of the Troll field.
The award to DeepOcean covers
project management, engineering,

procurement, fabrication and offshore
installation activities. The offshore
work includes installation of two
integrated subsea template structures
and manifolds, two foundation
structures and PLEMs, installation
of spools, laying of MEG line and
umbilical, Tie-in’s and commissioning
activities.
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News
The Return of
the Spirit
After returning from Norway
to carry out installation work
for Equinor Alleas' Pioneering
Spirit resumed pipelaying of
the second offshore string (Line
2) for the TurkStream offshore
gas pipeline towards Kiyikoy in
Turkey.
Entering the Black Sea, the
Pioneering Spirit completed a set
of preparatory works, including
lowering of the stinger and retesting of pipelay equipment.
The pipeline head of the second
string was recovered from the
bottom of the Black Sea on the
border of Russian and Turkish
Exclusive Economic Zones (EEZ)
at a depth of 2,170 meters. This
pipeline section up to the EEZ
border at kilometrepoint 224 was
installed in 2017.
Line 1 completed in April
In April 2018, the pipelay for Line
1 of the TurkStream offshore gas
pipeline was already completed.
Calculated over the two lines, a
total of 1,161 km of pipes has
been laid so far. This corresponds
to 62% of the combined offshore
gas pipeline length.
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Snorre
The Ministry of Petroleum and
Energy has approved the plan for
development and operation (PDO)
for the Snorre Expansion Project.
It will increase recovery from the
Snorre field by almost 200 million

UT2 Issue 4 Sept 2018

barrels and extend the field life
beyond 2040.

gas injection and gas import for
injection.

2040, and the recovery rate increases
from 46 to 51 %.

The project involves a comprehensive
subsea development, upgrading of
the Snorre A installation, increased

Snorre was originally estimated to
produce until 2011–2014. Now the
field life has been extended beyond

The contract for the subsea
production system has gone to
TechnipFMC while Subsea 7 won

15

the fabrication and installation of the
pipeline bundle.
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FUTURE

News
Magma-Equinor

DNV GL has launched a new standard
that allows operators to choose
thermoplastic composite pipes
(TCP) instead of steel or traditional
flexibles, enabling substantial cost
reductions throughout the project
lifecycle.

Magma Global, manufacturer
of carbon-fibre composite pipe,
has announced a joint initiative
with Equinor, previously Statoil,
to qualify an all-Magma solution
for jumpers, initially envisaged for
use in Norway.

Almost a decade after the
manufacturing of the first
Thermoplastic Composite Pipes, this
novel non-metallic pipe concept is
increasingly gaining the attention of
the Oil and Gas industry. Spoolability,
significantly lower weight to strength
ratio compared to conventional
metallic pipes and the absence of
corrosion, make TCP a potentially
disruptive technology in the pipeline
industry. Various pilot projects
with different operators have been
initiated in the past few years to use
TCP in offshore oil and gas projects to
cut cost and increase efficiency.
Throughout this time DNV GL has
played the role of an independent
certification body for TCP to facilitate
the adaptation of the technology
by the industry, while ensuring
the reliability and safety targets
comparable to conventional metallic
pipes.
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Ramin Moslemian, Principal
Specialist in DNV GL – Oil & Gas
explains further “In 2015 the
recommended practice DNVGLRP-F119 for design and qualification
of TCP was developed through a
DNV GL-led joint industry project
involving 18 companies covering

UT2 Issue 4 Sept 2018

IKM Subsea

IKM SUBSEA DELIVERS

Standard for Thermoplastic Composite Pipes

After the successful and wide
adaptation of the recommended
practice (RP) DNVGL-RP-F119 by
the industry for qualification of
TCP for various applications from
dynamic to static applications since
its publication in 2015, the RP has
now been converted to an official
DNV GL standard DNVGL-ST-F119.
This reflects the growing confidence
in the TCP technology and the
methodology of RP to deliver safe
and reliable performance to the
industry.

OF ROV TECHNOLOGY

THE

the whole supply chain; from polymer
producers, via TCP manufacturers, to
oil companies as the end users.
The document went through rigorous
internal DNV GL and external hearing
rounds and more than 700 comments
were collected from the industry to
ensure the thoroughness and quality
of DNVGL-RP-F119. In December
2017, a small revision of the RP was
conducted based on feedback from
the industry.”
Since its publication, the RP has been
the only available document for
qualification of TCP in the industry and
has been used in almost all of the TCP
pilot projects across the globe. The
design and qualification methodology
of the RP has been adopted by all
manufacturers of TCP as well as
developers of hybrid flexible pipes in
which the pressure armour within a
conventional steel-based flexible is
replaced by TCP.
The next step for DNV GL is to help the
industry identify attractive applications
and support stakeholders through the
decision process. An upcoming DNV
GL type approval scheme being issued
later this year will make it easier for
engineers to design pipeline systems
using TCP.

Magma m-pipe

This secures the £10.5m project
being supported by Innovate
UK and will be a step towards
fulfilling Magma’s vision of
owning the fluid transfer
infrastructure from seabed to
surface.
Charles Tavner, COO at Magma
Global, said: “There is no doubt in
our minds that the future subsea
infrastructure will be dominated
by carbon-fibre composites.
"We have seen acceptance of
this from large contractors, each
developing their own solution
using m-pipe, which is a natural
adoption path.
This initiative will fast forward the
delivery of an all-Magma solution,
thanks to funding support from
Innovate UK and Equinor’s
vision and understanding of
how they can best use available
technologies.”

• R-ROV
• E-ROV
• ONSHORE CONTROL CENTER

ADVANTAGES
• COST SAVINGS
• INCREASED EFFICIENCY
• NO WAITING ON WEATHER
• REDUCED HSE RISK
• REDUCED CARBON FOOTPRINT

IKM Subsea has for years been known for its quality, leading edge technology and cost efficient solutions.
Our vast subsea experience and unique technology enables us to deliver innovative solutions.
High quality products and services are combined with efficient operations and competitive pricing.

Subsea Innovation
The Tekmar Group, provider of
protection systems for subsea
cable, umbilical and flexible pipes
and offshore engineering services,
has acquired Subsea Innovation
Subsea Innovation is involved in
the in the design, manufacture
and supply of complex engineered
equipment and technology used in
the offshore energy market.
Its products range from large
equipment handling systems which
operate on the back of installation
vessels, pipeline repair clamps
which protect major oil and gas
pipelines, and equipment for the
construction of offshore oil and gas
projects.
The business also has an extremely
skilled engineering design team
who develop world-leading
concepts for some of the world’s
most challenging and exciting
projects.

SES Z-Boat Reseller
Teledyne Marine has added Survey
Equipment Services (SES) out of
Katy, TX, as the first authorized
Value Added Reseller (VAR) under
Teledyne Oceanscience for the
Z-Boat 1800 unmanned surface
vessel.
SES has a successful history of
selling and supporting the Teledyne
Oceanscience Z-Boat 1800 and
is now under agreement with
Teledyne to integrate and support
new technologies and sensors on
the Z-Boat 1800 that are beyond the
standard sensor suite offered by the
company.
“ We are pleased to see the
R2Sonic 2020 as the first successful
integration under the new VAR
agreement with SES", stated Jamie
Carrig, Global Head of Sales.
“We are confident that many
multibeam users have been waiting
for a superior boat platform such as
the Z-Boat 1800 to support a high

Z-Boat

performing sensor like the Sonic
2020". Additional instrumentation
integrations are planned and will
be announced as they become
available.
Users can expect to see
multibeams, single beams, sub
bottom profilers, magnetometers,
swath bathymetry, side scan
sonars, 2D/3D sonars, and more
available through the new VAR
agreement with SES.

UT2 Issue 4 Sept 2018

17

News
Marine robot provides tantalising evidence for deep-diving whales in areas targeted for deep-sea mining
A new study led by the National
Oceanography Centre (NOC) and
the University of Southampton has
revealed a series of depressions
forming mysterious “tracks” on the
seafloor, which may be an unprecedented record of deep-diving whales.
The observations were made by a
type of marine robot called an autonomous underwater vehicle (AUV) in a
region of the Pacific Ocean targeted
for deep-sea nodule mining.
At first, these tracks perplexed the
researchers. They were not related to
mining or scientific operations within
the area; they appeared too large
to be created by fish or any other
typical deep-sea animals; and they
were not thought to be formed by
geological processes, such as gas or
fluid seepage; However, these tracks
did resemble those observed in other
regions of the world’s oceans attributed to whales, leading the researchers to suggest that a deep-diving
whale is the likely perpetrator.
In 2015, the RRS James Cook visited
the Clarion Clipperton Zone (CCZ),
with a mission to characterise the
habitats and species within the CCZ.
The expedition used the Autosub6000 AUV along with a suite of
other data collection methods to
form an environmental baseline
for this area. When processing the
side-scan sonar data, the research
team noticed a series of depressions
on the seafloor that could not always
be detected or resolved in any of
the other AUV data, including the
photography.
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Commenting on the discovery, lead
author Dr Leigh Marsh explains: “Sidescan sonar uses an acoustic beam
from each side of the AUV to map
the shape and texture of large areas
of the seafloor – this technology is
used in archaeological surveys to find
objects such as shipwrecks or debris.
The processed images are extremely
effective at detecting objects on the
seafloor, or in this case, a series of
holes or depressions. Further analysis

UT2 Issue 4 Sept 2018

revealed that the depressions were not randomly distributed,
or occurring in isolation, but formed curvilinear features, or
“tracks”, that almost looked like footprints.”
In total over 3539 individual depressions were detected (in an
area roughly the size of central London), to a maximum water
depth of 4258 m (just over 2.5 miles). Although the researchers have not directly observed the “tracks” being made, these
markings are comparable to those detected in other areas of
the world’s oceans attributed to deep-diving whales. If the
tracks are indeed made by a whale, they would extend the
known maximum dive depth of a marine mammal by over
1000 m.
Deep-diving whales – such as beaked whales or sperm whales
– are the most specialised and least understood of all marine
mammals. They are inconspicuous and elusive deep divers,
surfacing only briefly to breathe. Much of what is known about
these whales has been gleaned from stranded specimens or
material from museum collections, and as such, there is very
little knowledge regarding their behaviour, habitat preferences
or diets.
Beaked whales have been reported to make similar markings
on deep-sea mud volcanoes and, historically, there are reports
of sperm whales ploughing the deep seafloor and getting
entangled in telecommunication cables. In shallower waters,
on the continental shelf, other species of whale are known to
utilise the seafloor for feeding or removing dead skin, however,
in the deep ocean, it is still unclear why whales would make
such marks.
Dr Daniel Jones, Principal Investigator of the MIDAS program
at NOC and the principal scientist on the research expedition
commented: “This intriguing observation highlights our imperfect knowledge of this deep-water environment and consequently the need for care in developing in developing appropriate management strategies for potential deep-sea mining.”
Dr Marsh concluded: “Like many discoveries in ocean exploration, these findings were totally unplanned, and resulted from
novel application of new technology. The next step would be
to provide more conclusive evidence that whales are makings these tracks – in the future, we hope to be able to use
an ROV to sample the sediments in the tracks and use eDNA
techniques to see whether or not any whale skin cells are present. However, electronic depth-tags, attached to the animals
themselves, will provide direct evidence that whales can dive
to these abyssal depths.”
This research was published in Royal Society Open Science and
was funded by the European Union Seventh Framework Programme (FP7/2007-2013) under the MIDAS (Managing Impacts
of Deep-seA reSource exploitation) project, grant agreement
603418. Funding was also provided from the UK Natural Environment Research Council (NERC) through National Capability
funding to NOC.

Image provided from the oblique camera from Autosub6000 Mission 79 (M79) within the APEI shows two depressions, inferred to be those also observed from acoustic
data. White dashed line indicates an area where sediment from the excavation has subsequently covered nodules within the vicinity. Eroded edges would suggest that
these particular depressions have not been made in recent years. Depth: 4153 m. Credit: Marsh et al., 2018
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News
10 Contracts for MMT

MERMAC A
Kongsberg/Imenco Cameras

Foldable launch and recovery system

MMT has during the past two
months received 10 new subsea
survey and inspection projects
within the offshore wind, renewable
energy and oil and gas industry.

NORSOK compliant

MMT is proud to present a wide
profolio of old and new clients such
as Siccar Point Energy, Equinor,
Perenco, SSE, Örsted, Vattenfall,
GreenLink Interconnector, National
Grid, Wintershall and BP Trinidad.
Working for these companies
confirms MMT’s capabilities of
being a qualified provider of
services ranging from traditional
geophysical surveys to UXO
inspection and excavation, 2d
seismic and ROV inspections.
Some of the contracts are in
joint collaboration with MMT’s
Norwegian partner Reach Subsea.
MMT is particularly pleased to
deliver our cost effective survey
solution Surveyor Interceptor ROV
in several projects this summer and
autumn.

DNV certified

Kongsberg Maritime, has entered
into an agreement to sell its business
within subsea cameras and harsh
environment CCTV systems to
Imenco. Imenco has delivered subsea
cameras for more than 25 years to
the offshore-, research- and subsea
markets.
The divestment is part of
KONGSBERG’s continuous work
to adjust and focus the business
portfolios in the different business
areas.

For Imenco the acquisition is a step
towards becoming a market leader
in advanced underwater camera
technology. It has the last few years
developed a new and unique series
of IP based cameras for subsea
applications within different markets
from Oil & Gas to Aquaculture.

Low weight

This acquisition widens the Imenco
portfolio under water and adds high
technology CCTV camera systems to
the product range.

Oceangate/Island Offshore
OceanGate Expeditions, provider of
manned submersible and speciality
expeditions, has selected Island
Offshore, an operator of offshore
subsea service vessels, as their
preferred partner for deep sea
exploration.
As part of the agreement, a vessel
from Island Offshore’s fleet of subsea
construction and accommodation
vessels will be used as the primary
topside support vessel for the 2019
Titanic Survey Expedition.
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As per the agreement, OceanGate
will grant first right of refusal to
Island Offshore on all deep sea
expeditions over the next five years
that require a commercial grade
and classed support vessel. Island
Offshore will provide suitable ships,

offshore crew and personnel to
support the OceanGate Expeditions
team and help accomplish the mission
objectives.
The chosen Island Offshore vessel,
scheduled to depart from St. John’s,
Newfoundland in June 2019, will serve
as the topside support ship for the first
manned submersible mission to the
RMS Titanic since 2005.
The six-week expedition will explore
and map the wreck located nearly 400
miles off the coast of Newfoundland
in the North Atlantic. The Island
Offshore vessel will house over 35
expedition crew members, mission
specialists, researchers, and scientists
for the duration of the expedition.
Island Offshore’s fleet of Subsea
Construction and Accommodation

Vessels are all complete with private
sleeping quarters for everyone on
board, offers various spacious and
comfortable spaces for collaboration,
research, and relaxation.
Equipped with a commercial grade
kitchen, gym, medical room and
various lounge spaces, each vessel
is perfectly suited to serve both the
scientific objectives of the mission,
as well as the needs of the crew and
participating mission specialists.
The large, built-in helipad on the
vessels makes it possible to efficiently
transport mission specialists
and crew to and from St. John’s,
Newfoundland. Helicopter flights
maximize time spent at the dive site,
by reducing travel time motoring to
and from shore.

Extensive telescopic
reach

Ultra compact for
road transport
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Risers
Vibration-Deterrent Risers
Aberdeen-based Balmoral Offshore
Engineering has turned to animal
morphology for inspiration when
designing a new generation of
drill riser buoyancy modules that
are capable of suppressing vortex
induced vibration.
Vortex induced vibration (VIV) is
now a relatively well understood
branch of flow dynamics. When a
flowing fluid comes into contact
with a cylinder, it slows down and
the friction immediately forms a
boundary layer. Because of the
curvature of the cylinder, this quickly
separates. In doing so, this changes
the pressure distribution, setting up a
vibration in the cylinder body as the
vortices are shed first one side and
then the other.
In the oil and gas industry, this is a
common occurrence where currents
pass by a riser or an underwater
tubular. It can be calculated as a
function of both fluid velocity and
the mass/frequency of the system.
Without any preventative action,
the tubulars will eventually fail due
to fatigue. The preventative solution
that the subsea industry often
favours, is to incorporate either
helical strakes or fairings onto the
tubular to disrupt the flow.
The helical strakes are fins typically
located 120deg apart around the
circumference of the riser or even a
spar hull which break up the vortices
and create random forces along the
length of the tubular. These strakes
are permanently fixed onto the
tubulars and are, therefore, normally
restricted to production risers or
tubular hulls etc, that typically stay
in position throughout the life of the
structure.
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Fairings, however, are broadly similar
in that they disperse the vortices
that cause the oscillations, however,
these are designed to rotate freely
around the tubular. Not quite as
efficient as strakes, these dragreduction bodies typically consist
of a rotating collar attached to a
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wing that self-orients downcurrent.
These are often used in high current
regimes, such as the loop currents of
the Gulf of Mexico, to streamline the
flow around the tubulars. The reason
that they are preferred to strakes in
some applications, is because they can
be removed. This makes them more
suitable for applications such as drilling
risers.
There are two main drawbacks to
using fairings.
The first is that removing the fairings
is very labour intensive and slows
down the drilling riser removal process
considerably. Any system that can
optimise this process, or in this case
totally obviate it, could save hundreds
of thousands of dollars in lost rig time.
The second is that in order to work,
fairings have to reside in the current
flow and as such, they must be
connected to weathervaning collars.
In some cases, however, the bearings
enabling this rotation sometimes seize.
Unable to rotate, these can introduce
considerable amounts of drag on the
system as they resist the flow.

“I had been privately considering this
challenge for quite some time and
had been particularly interested in
looking for non-industry analogues.
"One theme that I kept revisiting,
was how marine animals were rarely
affected by flow issues. Marine
animals have developed to perfect
both the optimum shapes and
biological materials to successfully
exploit a range of habitats.
“We talked about coverings featuring
microstructures that exhibited novel
flow behaviour such as sharkskin
but soon recognised that the
microstructure would be difficult to
replicate in a large scale industrial
environment.
"We then started to look at larger
scale coverings and I conjectured
looking at the carapace of a
chelonian such as a turtle or terrapin.
As the numerous ideas were filtered
down and excluded, we eventually
selected this as the primary option
from which to carry out further
investigation.

“I began to look at Fraser’s
idea of turtle shell
morphology and marry it
to structural engineered
designs,” said Dr Aneel
Gill, senior design and
development engineer.
“A typical turtle’s
carapace consists of a
number of polygonal
dermal plates fused
to form a hard
shell.
"Some of these
have ridged micro
structures and some
haven’t, but all of them have
grooves between the dermal plates
and we realised that this was the
property that was more likely to

"We came up with a wide number of
imaginative proposals ranging from
corkscrews to shark fins. We set these
ideas against practical aspects to be
considered: Was it stackable? Was
it something you could mould? How
could it be handled in the field?

could
easily exceed
a rig’s holdback
capacity.
"Based on this biomimetic
concept, we designed a
structure of deepened
indented grooves carved
into the foam that
separated large polygonal
shapes, and carried
out tests in-house. This
was followed by a programme of
external research to see if this had
any potential vibration-reducing
properties."

Two Proposals
One offering proposed by
Balmoral is an entirely new
drill riser buoyancy module
featuring the new patterned
grooves moulded into the rigid
GRP buoyancy covering.

Speaking to their customers, the
designers at Balmoral set up a
working group to look deeper into this
problem. The aim was to develop riser
buoyancy modules that did not have
to be removed when handling a
drilling riser, and that did not
rely on weathervaning or any
other mechanical movement.
"We organised a
brainstorming session in which
everyone could contribute even
improbable ideas in a highly supportive
atmosphere,” said Fraser Milne, the
company’s engineering and projects
director. “There were no bad ideas.

“We have carried out
our first round of
prototype testing at
the world-renowned
SINTEF OCEAN research base in
Trondheim and it has already produced
promising results with good drag and
vibration figures.

The company recognises that
many operators would have already
bought risers and, therefore, would
not be keen to discard them to
buy a new string, so the second
product that Balmoral is offering is
a soft polyurethane skin that can be
retrofitted onto existing risers.

There are two options
- a patterned riser or a
patterned covering to an
existing riser

influence stability when the turtle was
swimming against a current.
“Subsea risers already have a syntactic
buoyancy foam covering to offset the
weight of the tubular. This becomes
very important in deepwater risers
where the weight of a 3000m string

Fraser Milne says: “The covering can
be quite soft, because it is simply
covering an existing riser and not
subject to large loading. We envisage
that the skin will be around 2in thick
and be made available in half-shell
modules that can be attached to the
riser body using the bolt holes that
already exist.
"We will simply supply longer bolts.
We listened to our customers and
kept it simple.

“We began by testing a model cylinder
at half scale – some of the largest
tests to date – in order to get the
background benchmark. We carried
out the same tests using a grooved
facsimile in order to measure the
relative improvements.
"It showed really promising results.
“The testing went very well but we
think there is more in it so we are
doing a refinement process. We are
back in at the end of the year at
SINTEF. Because of the size of testing
equipment to best represent real
world situations, a major drawback has
been the availability of facilities to test
the model
“We have tested the design at
Reynolds number ranges of over a
million, because it is in these flow
regimes that the design is likely to
be used, ” said Dr Gill. "A Reynolds
number is an important dimensionless
quantity in fluid mechanics used to
help predict flow patterns in different
fluid flow situations.
“The VIV strake is the perfect solution,”
concluded Milne. “We are already
close to that, but we want to get
closer and as such, will be looking
at changing variables such as sizes,
angles, gaps and seeing how that
works on pipes of different sizes.
“We are not, however, going to
release data yet. We want to gather
the second round of data before we
publish. In parallel, we are doing some
small scale testing ourselves as well as
some CFD work refining the process.
After final testing, we will look at
commercialising it. We also plan to
extend the system into our portfolio of
other products where suitable."
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FlexIQ
FlexIQ, a partnership between engineering consultancy
INTECSEA and inspection provider Innospection, has
achieved an oil and gas industry first.
The collaborative effort now provides life extension
evaluation for flexible risers using a fully simulation-based
irregular wave fatigue assessment advised by inspection
data, establishing a step change in technology. This
approach has been successfully used for Shell Nigeria’s
two Bonga flexible risers.
Naren Ramaiah, Head of Pipeline & Integrity, Shell Nigeria
said: “Our offloading system is configured with flexible
pipelines which are designed for onerous loadings and
stresses. Assessing and assuring its integrity regularly is
very important for our safe operations.”
This technique combines two proprietary technologies:
the MEC-FIT inspection tool and the FLEXAS numerical
solver, which allow high-resolution stochastic fatigue life
to be captured based on realistic conditions.

layers through the outer sheath of the flexible riser.
This technology can be deployed on long riser sections and
is uniquely able to detect defects within multiple layers
regardless of the annulus condition.
• FLEXAS offers the only solution framework available in the
industry that computes irregular wave wire stresses using
dynamic simulation of high-fidelity finite element models.
This eliminates approximations and uncertainties associated
with non-simulation based approaches.
This solution includes detailed damage modelling from
inspection data to produce the industry’s most accurate wire
stress computation.
Shell Nigeria commissioned the FlexIQ team via
Innospection’s partner FADFAE Engineering Services, to
determine the current condition of its flexible risers and
provide recommendations for the future safe operation of

Pre-FEED for INPEX SURF & GEP

Measurement-based Wellhead Fatigue

Chiyoda and PT Synergy have been awarded a Pre-FEED
contract by INPEX for the SURF (Subsea Umbilicals
Risers and Flowlines) and GEP (Gas Export Pipeline)
facilities of the Abadi LNG Project in Indonesia.

Riser and conductor specialists 2H Offshore has launched
the Measurement-based Wellhead Fatigue Joint Industry
Project (JIP). This will see 2H Offshore work with operators to
improve riser, wellhead and conductor fatigue estimates and
make drilling operations more reliable and efficient.

INPEX is undertaking Pre-FEED studies for the Abadi
field development in the Masela Block, located in
the Arafura Sea, with an onshore concept, under the
supervision of The Indonesia Government Special Task
Force for Upstream Oil and Gas Business Activities.

The project aims to provide a measurement-based
foundation for drilling riser system modelling to ensure that
riser, wellhead and conductor fatigue damage can be more
accurately assessed.

Under the terms of the contract, the companies
will jointly use their technically and commercially
competitive resources to provide INPEX with various
engineering, safety and cost studies, as well as
development of the future FEED scope of work, as a
Pre-FEED package for the SURF and GEP facilities.

Field data from 18 operators and drilling contractors in nine
regions worldwide and water depths ranging from 200m to
1700m has been gathered. 2H will apply its proven analytics
methodology to reduce conservatism, or otherwise, in riser
and wellhead wave and VIV fatigue loading predictions using
field data.

Xodus and Subsea 7 will deploy their specialised
capability for specific studies as nominated
subcontractors.

The findings will improve the accuracy of future wellhead
fatigue assessments and eliminate unnecessary upgrades to
improve predicted fatigue.

• MEC-FIT enables inspection of the tensile armour wire
the Bonga Oil Offloading Risers
located offshore Nigeria. Bonga has
been producing since 2005, and
the risers are currently 15 years
into their original 20-year design
life.
FlexIQ has been used to reevaluate the design life and
determine the suitability for life
extension of the risers.
Finite Element Analysis model
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MEC-HUG Crawler Tool awaiting deployment on the Marine
Platforms ROV Vessel – African Vision
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Bonga BOOR Fatigue Spectra

TheMEC-FIT inspections detected
no wire corrosion damage, leading
to the FLEXAS irregular wave
simulations predicting low rates of
fatigue accumulation.

Draugen Riser

Petroleum Safety Authority
(PSA) Norway has carried out
an audit of Norske Shell focused
on the replacement of flexible
risers on the Draugen field in the
Norwegian Sea.
The object of the audit was
to verify that the new flexible
risers for Draugen were
designed and manufactured in
compliance with the company’s
requirements and statutory
regulations.

Embedding the inspection and
analysis results into a risk based
framework enabledoperational
risk to be quantified. The analysis
predicted safe and reliable
operation of the assets well
beyond the original design life.

Topics of the audit included
status and plans, risk handling,
involvement of operations,
governing documents, analyses,
non-conformity handling, followup of suppliers, verification
activities, learning and
documentation.

Dr. Kirsten Oliver, Asset
Management Lead for INTECSEA
stated: “We are delighted to have
used innovative technology to
give Shell Nigeria the confidence
and understanding to continue
operating its risers.”

The audit identified no
regulatory non-conformities, but
two improvement points. These
concerned the areas of risk
management and investigations
and continuous improvement,
the PSA said.

Composite Risers
The Dutch composite pipeline
manufacturer Airborne Oil & Gas
is understood to have commenced
started a qualification of a TCP
riser for deepwater and dynamic
applications for an operator in
South America, in collaboration with
minority shareholders, Subsea 7.
The TCP riser qualification
programme, believed to be a world
first for fully bonded composite
risers. According to the company, its
TCP riser design delivers the lowest
cost solution for total installation in
comparison to existing solutions.
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TCP riser qualification
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Resident E-ROV
IKM's R-ROV
Early this year, a warning rang out
across the Tannoy on Statoil’s (now
Equinor) Snorre B platform in the
North Sea, cautioning personnel not
to venture outside as there were
20m waves breaking against the side
of the semisubmersible platform. At
the time, IKM was carrying out sea
trials of its new ROV system.
At any other time, these adverse
conditions would have hampered
the operations and they might have
been cancelled because of the
potential challenges in retrieving
the vehicle to the surface.
In this instance, however, the ROV
was safely sitting in its garage on the
sea floor unaffected by the weather
300m above. Meanwhile, the ROV
pilots were in the relative comfort
of the shore control room south of
Stavanger.
Ironically, rather than being a
problem, this displayed the intrinsic
advantages of having a residential
ROV.
“A Residential ROV ( R-ROV) can
be described as a permanently
subsea-installed underwater vehicle
that would usually be garaged on
the seabed rather than be deployed
from a dedicated support vessel, or
take up valuable platform space,"
said operations director at IKM,
Jan Vegard Hestnes. It can confer
considerable operational cost
savings, particularly compared with
typical existing ROV projects."
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The R-ROV should be thought of
a precision tool and best suited to
specific tasks rather than routine
work. If the work consistently
requires significant amounts of
heavy tooling being put on the
vehicle every day, for example, then
a resident ROV isn’t the right vehicle
and a standard work class ROV may
be a better solution. For observation
and light workclass duties, however,
it confers a number of advantages,
particularly economic, as well as
offers a higher rate of availability.
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“We first came up with the idea for a
resident ROV many years ago, and in
fact, we approached Statoil with the
concept. After presenting our ideas,
they responded by adding their own
ideas and potential requirements.
This soon developed into an in-depth
mutually instructive dialogue and a
couple of years later, in the summer of
2016, they awarded us a breakthrough
NOK0.75 billion ten-year contract for
ROV and subsea services for Statoil's
Visund and Snorre B assets," said
Hestnes.

differentiating the two. We have made
modifications to the manipulators and
with the cabling connectors, but the
two vehicles look virtually identical.
"The Merlin UCV has been in operation
for many years, its systems are field
proven and we needed to call upon
that reliability. One of the challenges
that we did find potentially difficult
to meet when first considering the

design, however, was from where to
control it."
Obviating the use of an support
vessel reluctantly meant that IKM's
only alternative was to install the
control station on the platform
itself, where space was limited. This
part-fuelled the drive to establish an

This contract would encompass four
ROVs, one of which was to be the new
residential design. IKM immediately
enlarged the concept study, basing
the resident design on its Merlin
UCV (ultra compact vehicle) electric
workclass ROV .

entirely new concept of remotely
controlling the vehicle from shore.
In 2017, the game-changing
development work culminated in
what IKM believe was the world’s
first commercial onshore controlled
ROV operations of its type.
The project will see to three Work
class ROVs and an Observation ROV
on Statoil’s Snorre B and Visund
installations being controlled from
IKM Subsea’s onshore control center
from the dual control room at
Bryne, Stavanger. The staffing of the
operations will be performed by a
combination of both onshore
and offshore personnel
24 hours a day
throughout the year.
“The R-ROV
has now been in
operation since
mid-January. In its
first operation, it
was submerged for
50 days. Since then,
it has been used
most days,"said
Hestnes.

“If you looked at the Merlin UCV and
the residential version together, an
untrained eye would have difficulty

“Like all ROVs, it
requires a power
source and a
two-way data link
for control and
imaging. In this
case, platform
power and
communications
signals from the
Snorre B semisubmersible are
run down by an
umbilical cable to the
subsea garage, and via the
tether management system, to
the vehicle.

Resident ROV in
an underground
garage

IKM's underwater
garage

"The platform communicates with
the onshore at Bryne via Internet or
fibre lines and a radio link from one
of the platforms to the other. Quite
a few platforms in Norway have fibre
lines. Failing that, it can be operated
by 4G mobile broadband."

The R-ROV uses an astounding
1000m tether, giving a 2000m
working diameter. This is because
Equinor wished to reach their
furthest wells. Remarkably,
even having to carry power to
the vehicle, the tether is not a
particularly large diameter. It is
neutrally buoyant in water so that
it can be pulled long distances.
“Because the R-ROV is of an
electric workclass design, it is
able to carry out wide a range of
operations with using manipulators
and subsea tooling. It has already
been used for valve operations,
inspection, cutting operations and
opening hatches. It is possible to
lower tools into the stand near the
garage, and the ROV can use them
immediately.
“Because the R-ROV will not be
recovered for months, we have
to make sure we monitor all
parameters closely and detect
issues before they become
problems.
With sensors located at strategic
points , we can monitor functions
throughout the vehicle such as
temperature pressure and oil
quality. We even have the capacity
that if we see that we are starting
to get dirt or water particles in
the oil, we can remotely flush
the oil out and refill subsea," said
Hestnes.
As operational data is collected and
analysed, IKM plan to see how to
maximise its operational use.
“We have a target of keeping
the vehicle resident for 90 days
at first, extending this time with
experience. As part of the next
wave of developments, we also
plan to incorporate a skid.
We already have made room in
the garage for a skid and envisage a
system in which the ROV can select
from one or more skids depending
upon the work," said Hestnes
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Subsea Forum

Call For Speakers

IMR contract to IKM Subsea
Subsea Inspection and Light
Intervention contract award from
Aker BP to IKM Subsea.
Aker BP has awarded IKM Subsea
an ad-hoc call of agreement for
light IMR services on the Norwegian
continental shelf. The duration
of the contract is 3 years with
additional 6 years of options. IKM
Subsea will provide onshore project
management, engineering, tooling
preparation and offshore operations
utilizing its Merlin ROV fleet.

In partnership with the Society for Underwater Technology (SUT), Subsea Energy Australia (SEA) and
Subsea UK the AOG Subsea Forum is a free-to-attend conference that addresses the latest trends,
issues and developments in the Australian subsea industry.
Held over three days in a theatre on the AOG exhibition floor, the Subsea Forum is the largest gathering
of subsea professionals in Australia.

Topics

Evaluation Criteria

We are seeking submissions on the following topics:

• Submissions referring to case studies will be highly
regarded.

• Long distance tiebacks

• Prior to submission, company and joint venture
clearance must be obtained. Any perceived
problems concerning clearance should be outlined
when the paper proposal is submitted.

• Subsea geoscience
• Decommissioning
• Life extension
• Offshore renewable energy

• Ideally your submission will not have been
presented before and should contain
new information.

Thanks to the generosity of our hosts and sponsors, delegate attendance will be complimentary.

Submissions are due by Friday 7 September via aogexpo.com.au/call-for-speakers
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Queries can be directed to the Submission Coordinator by email at aog@divevents.com.au
or phone +61 8 6467 7640
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Sponsorship and exhibitor opportunities contact: aog@divevents.com.au

Hosted by
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Platinum Sponsor
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Resident E-ROV
Oceaneering ROV
While already at an advanced stage in the development of
an innovative long-term resident ROV system, Oceaneering
recently began work with Equinor on a pilot project to
design a shorter-duration resident vehicle. Unsurprisingly,
the two vehicles are completely different. John Howes
reports.
The tasks of inspection, repair, and maintenance (IRM) and
underwater intervention are important parts of an effective
field management programme. Normally routine or planned,
this work is carried out using subsea vehicles deployed
from large support vessels. These vessels can be expensive
to contract and their operation is often weather sensitive,
especially in the harsh environments of the North Sea.
One theoretical solution is to remove the dependence on
the support vessel and to relocate the remotely operated
vehicle (ROV) on the seabed – a so-called resident ROV. For
many years, subsea engineers have recognised the relative
advantages that a resident ROV brings, but it has only been
relatively recently that the technology has been sufficiently
advanced to realise this aspiration.
A resident ROV would be typically garaged on the seabed,
maybe for the life of the field or at least for extended periods
in order to make the investment justifiable. When required, it
would fly to the target, perform a function, and then return to
the underwater garage – sometimes repeating this at planned
intervals to build up a picture over time. The downside is that
these permanently installed systems would be typically limited
to a relatively small radius of operation governed by the length
of the tether.
In 2017, Equinor put a low-budget, proof-of-concept contract
out to tender, inviting partners to develop a self-contained
resident ROV package in the form of an underwater vehicle/
garage that could be lowered from a support vessel to a
specific point on the seabed anywhere in the world and left
to conduct a variety of subsea tasks once the surface vessel
had departed. Importantly, however, its residency would be
measured in days, not months.
The sort of work that this ROV would be called to do would
include basic IRM work or well commissioning, such as
operating valves for the production system. When completed,
the garage/vehicle package would be collected and deployed
elsewhere. By the end of five months, Oceaneering had
fulfilled Equinor’s design brief with the development of the
short-term resident E-ROV system.
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“Perhaps surprisingly, the ‘E’ doesn’t stand for ‘electric’ but for
‘empowered’,” said Arve Iversen, ROV Operations Manager–
Special Projects, Oceaneering. “It is basically a batterypowered work class ROV system that can be positioned on
the seabed on a temporary basis. The sort of tasks that the
ROV is designed to carry out would be subsea inspection and
janitorial duties, as well as basic well commissioning such as
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Resident E-ROV

operating valves on a Christmas
tree.”
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To make it fully independent,
Equinor stipulated that this pilot
design had to incorporate its own
self-contained power storage
facility. A major consideration
in the E-ROV design, therefore,
was the limited power budget.
To overcome this, one might
have reasonably thought that
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Far from it.

existing vehicle rather than design one
from scratch. Therefore, Oceaneering
based its new E-ROV design on its
powerful top-end electrical vehicle, the
eNovus ROV.

Conscious that a small ROV
would not be able to perform the
intervention tasks demanded without
compromise, and coupled with the
short development time available,
Oceaneering needed to adapt an

“We knew that our large, highperformance eNovus vehicle would be
able to carry out whatever tasks it was
called upon to do,” Iversen said. “We
just had to be mindful of the power
consumption capacity of the ROV tooling.

Oceaneering would have based the
pilot project on a small, lightweight and
less-power-hungry ROV.

"All things being equal, electrical
systems are far more power efficient
than their hydraulic equivalents,
and we wanted to maximise the use
of these sort of devices whenever
possible.
"Of course, many tools and sensors,
such as cathodic protection probes,
were electronic/electric, and there is
even electrical cleaning equipment on
the market, so that wasn’t a problem.

We also carried out successful tests
with electric torque tools.”

(or, to be more precise, retaining) the
eNovus hydraulic power unit.

When it came to electric manipulators,
however, Oceaneering noted that,
while they were considerably more
power efficient than hydraulic
manipulators, they did not have the
performance capability. The designers
conceded, therefore, that there was
no real alternative but to use hydraulic
manipulators – and this meant installing

But how to control the E-ROV
without a support vessel? The
Tether Management System (TMS)
on the garage can allow the E-ROV
system to extend up to 600m (1969
ft) from the garage. The challenge
to fly the vehicle in real time was
met by means of a thin optical fibre
within the tether extending from the
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Resident E-ROV
garage up to a floating buoy piercing the surface. An
antenna on the buoy would permit two-way data
communications with land.
“We have been controlling vehicles remotely from
a remote land-based mission support centre for
over for two years,” Iversen said. “Control/data
signals from the E-ROV would be sent to and from
the antenna on the buoy via 4G LTE broadband
telemetry in the same way that mobile phones
communicate. Its coverage in the Norwegian UK
sectors is good, and, in the Gulf of Mexico, it is
improving.”
While Equinor stipulated that the subsea package
had to be totally reliant on self-contained subsea
power as the base case, Oceaneering recognised
that there was potential for incorporating a power
conductor within the buoy mooring, and for using
a wind sail, tidal energy converter, or some other
electricity-generating device to trickle electricity
down to recharge the batteries and extend the
operational life.
“While the Oceaneering team in Stavanger, Norway,
were spearheading the E-ROV system,” Iversen said,
“we were already working on a long-term resident
ROV project called Freedom. This initiative has been
developed in-house from offices around the world
and fully financed internally.”
Iversen stated that, while both the E-ROV and
Freedom projects share some technologies, they
have different functions. Therefore, unsurprisingly,
the eventually provided design solutions were quite
different. Oceaneering also had time to finesse a
much more purpose-designed vehicle for the longterm resident Freedom project.
“A typical function of the Freedom ROV would be
to fly around the field, possibly inspecting miles of
flow lines or remote wellheads,” Iversen said.
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“This encouraged a far more power-efficient
hydrodynamic streamlined for minimal drag, while
being dorso-ventrally flattened for roll stability.
The long-term resident vehicle, however, had to be
multifunctional and, to increase its versatility, the
Oceaneering engineers envisaged a modular design
with a central common core section onto which
other various modules could be bolted depending
upon the demands of each specific job.
“To increase endurance and thus power
consumption, for example, the vehicle may benefit
from a larger battery pack module. Conversely, if
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the operator wished to carry out
inspection work, the vehicle could
incorporate a module housing
traditional survey equipment.
For light intervention duties, the
operators could select a module
with the necessary tooling
interfaces.”
Like the E-ROV, this vehicle would
be steered in real time from an
Oceaneering mission support centre
while in tethered free-swimming
mode. The Freedom ROV, however,
is also capable of detaching the
tether and operating autonomously.
In addition, it can also take
advantage in the latest underwater/
through-water communications
technology and be flown in real time
without being tethered.
“When the Freedom system –
which is actually a hybrid ROV and
autonomous underwater vehicle
(AUV) – is in the garage, it can be
recharged by inductive connectors,”
Iversen said. “If the vehicle is flying in
close proximity to the docking station,
it will also be possible to receive
data over a high-bandwidth optical
system. It will be able to send back
positional data over long distances,
using its acoustic system, although this
medium will not have the bandwidth
capacity to transmit video.
“The maximum excursion distance
that the Freedom ROV can
venture from the subsea garage
is dependent on the length of
the tether, typically a maximum
of 250 meters (820 feet). When
in autonomous mode, however,
this boundary is nearer to 50
kilometers (31 miles). It cannot
be flown this distance, but it can
certainly be programmed to move
autonomously.
“We are currently at the stage of
specifying the tooling,” Iverson
added. “Important selection
criteria are power consumption,
compactness, and, of course, price.
We are planning sea trials for the
Freedom ROV system next year.”
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What are the advantages of Resident ROVs?

Saipem's Hydrone Vehicle
When Saipem developed its
Innovator 2 ROV back in 2016, the
company already had one eye towards
the next step of how advanced ROV
technology could fit into its future
remote underwater intervention
strategy. Confident that ROVs would
remain the end effectors of subsea
construction but aware that hybrid
AUV/ROV vehicles also promised
significant advantages, the company
embarked on the innovative Hydrone
project.
Hydrone would be based on relocating
a vehicle that would be otherwise
deployed on a support vessel or on
the platform, down in an underwater
garage. At the very start of the
venture, therefore, Saipem began
to set a number of basic design
parameters. If the vehicle was to
be resident subsea, a key issue was
to determine exactly how long this
residency would be for.
After looking at various operational
scenarios, the engineers decided a
vehicle should be ultimately designed
to live underwater for years rather
than months. Its frequency of
usage would largely depend on the
complexity and extension plans of
the subsea field, but they began
to work towards a design qualified
to remain underwater for up to 2
years.
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resident underwater system has to
be ultimately versatile. If it is too
generalised a design,however, it could
experience difficulty competing with
ROVs able to carry out specific tasks
more efficiently.

the host facility. Being aimed at
subsea intervention and thus
incorporating manipulators and
other tool skids, it requires a
continuous communication link
through its main umbilical.

The possibly unique solution that
Saipem arrived at, was not to design
a vehicle that spreads itself too thinly,
but to develop an entire technological
platform able to cut costs by
sharing the same components, yet
concentrate on addressing more
specialised demands.

In order to be able to also execute
simple inspection tasks and to
meet life-of-field needs typically
around a field cluster, however,
the vehicle would equally benefit
from the capability to be remotely
controlled and operated in tetherless
mode through subsea wireless
communication technology.

The result was the Hydrone, which
would be is available in 3 designs.

Hydrone-R
The first and the mainstay of the
project is Hydrone-R, a resident
subsea ROV that can be
remotely controlled
either from
shore or
from

far as 10km in AUV mode. This immediately
maximises its usefulness. It potentially allows
the sharing of a single Hydrone vehicle among
numerous subsea clusters, each fitted with a
subsea docking and recharging station.
The detailed engineering of the Hydrone R is
now complete and Saipem plan to start the
assembly of the prototype in September. This
will be followed by an extensive trial campaign
in the 'subsea playground' that the company
has set up in front of it's Marine Base located
in Trieste harbour.
Saipem plans to be ready for commercialisation
by late 2019

As a result, the Hydrone-R can
navigate from pointto-point as
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"Inspection, Maintenance and Repair (IMR) vessels employ from
25% to 50% of their time in executing inspections, surveys and
light intervention tasks. For large subsea developments, or in
areas having a number of fields sharing a fleet of IMR vessels,
the deployment of one or more Hydrone vehicles provides an
immediate economic advantage as it can cut or reduce the fleet
of the chartered support vessels.
"We believe, however, that these technologies could bring a large
intrinsic value."
In general, on subsea fields or even more in developments in
Arctic or harsh environments where yearly access by a surface
vessel for long periods of time is impossible or extremely difficult,
the presence of a local resident ROV with inspection and light
intervention capabilities, will improve the response time for
troubleshooting, triage and first intervention.
This allows operators to mitigate risks, expand safety, improve
emergency response, increase the production up-time and
reduce the CAPEX spent for the redundancy of the subsea
systems.
Moving and anticipating several subsea intervention and
inspection tasks will allow the IMR vessel to execute fewer tasks
in the season which allows access to site.
Their eventual development will require investment in a number
of new technologies. Work has been carried out in-house as well
as in close collaboration with other engineers from partners as
well as a number of research institutes and universities.
One such new technology is the advanced control algorithms with
automatic artificial intelligence features that allows the vehicle
to operate in an adaptive way, understanding the environment
where it is navigating and recognising the subsea items.

"Operators and regulators require
full inspection of subsea structures,
flowlines, umbilicals, risers and
mooring lines every one to three
years," said Roberto Di Silvestro,
Head of Sonsub,"Moreover, subsea
interventions on Xmas trees and
manifolds occur much more often
than expected. Nevertheless, the
systems will not be in continuous use
and this lies at the basis the design
philosophy of the power management
and storage proposals."
A more important pre-engineering
consideration, however, was simply
how to design a single vehicle
that could carry out all the tasks
that it may be required to do. Any

"Resident ROVs have the obvious advantage of reducing the need
for subsea intervention on the SURF systems by means of costly
IMR vessels equipped with traditional ROVs," said Di Silvestro

Another new development is the multimode Wi-Fi
communication to allow real-time control with high band data
transfer in a tetherless mode. Saipem is currently developing,
testing and qualifying several key components and subsystems
that could have important ramifications outside the project.
Work has been carried out on the power bank, power
management systems and the development of wireless subsea
recharging systems.

Hydrone-R,

Importantly, even the presently available industrial components
such as thrusters, cameras etc, also require a specific
qualification and development plan to guarantee 'resident'
requirements, in terms of durability and reliability, which
are well beyond common practices and that require specific
upgrades and improvements.
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Resident Underwater Vehicles
Hydrone-S
There are other applications that
require a continuous presence of an
vehicle to meet the specific demands
of offshore survey work ,such as, for
collecting data from a large number
of subsea sensors spread around the
field for reservoir monitoring. This
would be the perfect application
for a resident AUV able to receive
missions, download data and be
contactlessly recharged subsea.
While Saipem has decades of
experience in designing and
operating ROVs and has been always
a pioneer in the subsea robotics
applications, the world of unmanned
uystems was quite a new ground.
In order to also gain knowledge
and competence also in this field
of expertise, Saipem merged its
development programme for the
Hydrone-S with the FlatFish AUV
design, licensed on exclusive basis to
Saipem by Shell.

FlatFish has innovative and unique
artificial intelligence capabilities to
execute complex subsea inspections,
data harvesting missions including the
hovering around subsea structures
and the inspection of vertical structure
like risers and mooring lines. This
AUV technology developed for
the execution of complex subsea
inspection tasks with its builtin autonomy of 50km brought a
major know-how injection into the
Hydrone-S.
"We believe that we could use it in
many ways," said Di Silvestro. "One
would be for temporary deployment
during the autonomous execution of
an inspection of a subsea field, which
would be followed by subsequent
relocation onto another field."
At present, the project is at the
detailed engineering phase and
Saipem are working on developing
the advanced control software in its

technological centre of Marghera,
Venice, Italy and with Senai Cimatec
in Salvador de Bahia, Brazil which
Shell involved since the early days
in the development of the FlatFish
Technology.
Saipem plan to start sea trials
in Trieste by October 2019 with
duration of approximately nine
months in order to be ready for the
pilot test in a deepwater field by the
end of 2020, beginning of 2021.

Hydrone-W
Finally, the Hydrone-W is a temporary
resident or resident Work Class
ROV with its subsea garage base
and is connected to a subsea Tether
Management System (TMS).

When you
need LBL
but not the
expense.

This is powered through the subsea
production system or by means of
a Power and Data Link Buoy – the
HyBuoy – developed as component
of the Hydrone Platform.

Rovins Nano

COMPACT AND
COST-EFFECTIVE INS
FOR ROV NAVIGATION

Ramses
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LBL AND SPARSE LBL
TRANSCEIVER

Hydrone-R front and rear
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Resident Underwater Vehicles
Saab Seaeye
Saab Seaeye stands as one of the
very first vehicle manufacturers
to work on subsea residency
systems. Even back in 2009 when
the company looked at systems
for Ormen Lange and Asgard in
association with Aker Solutions, it
had already been actively considering
the technology for a number of
years.
One company that recognised
that the technology could have
very useful benefits was the
Italian company Eni. The operator
was involved with its CLEAN
SEA (Continuous Long-term
Environmental and Asset iNtegrity
monitoring at SEA) initiative, and
saw the a remote vehicle would
provide new dimensions - literally. It
would allow constant environmental
monitoring, not just on the surface,
but down through the water column
The company was looking at
adopting its CLEANSEA initiative
across all its assets but one
particularly suitable application was
the for the environmental monitoring
of its Barents sea Goliat field using
equipment developed by Techomare.

The Leopard ROV
Unfortunately, floating ice and hostile
weather conditions could inhibit the
passage of ROV support vessels while
launching a vehicle from the platform
itself was far from suitable. A seabedresident vehicle, however, would prove
particularly useful.

Carrying out this pioneeering
project would instigate the further
development of associated key

about the market for these types of
vehicle and how it has developed.
"In recent times, companies such
as Equinor have been holding
discussions with a number of ROV
companies, ourselves included, to
gain a deeper understanding of
what is required for seabed-resident
ROVs," he said.
technologies such as wireless
communication, underwater docking
and subsea power availability that
were unavailable at the time
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Today, Aker is no longer involved,
however, Saab Seaeye and ENI have
been conducting work, unfortunately,
too commercially sensitive to disclose.
Saab Seaeye's chief engineer, Jan
Siesjö, however, was able to talk
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"Much of our work over the past five
years has been specifically looking
at how AUVs could carry out many
of the tasks that the survey-oriented
projects demand, and we have taken
this technology to an advanced
stage.
"What has become very apparent
when looking at the technology,
however, is that the once-separate
worlds of AUVs and ROVs have
begun to close. Advances in the

development of one vehicle has had
an effect on the other and today,
hybrid vehicles are less uncommon.
"Amongst our vehicle portfolio are
the large electric workclass Leopard
ROV and the Sabertooth AUV. We
have always had the technology
to add a tether to the Sabertooth
to make it remotely operated but
conversely, it would be no huge
challenge to remove the tether and
add batteries to turn the Leopard into
an AUV.
"In the past, in order to extend
the life of AUVs, we have looked
at battery technology. Significant
advances have been driven by the
car and truck industries. These 200 –
300kW/hr battery packs are still not
off-the-shelf commodities although
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Resident Underwater Vehicles
we have developed our own systems
in-house.
"In a seabed resident vehicle, these
require charging. This could be

carried out from the platform or even,
theoretically, directly from the latest
generation of 'subsea factories' that
Equinor have been promulgating. In

truth, however, operators are often
very nervous about taking power from
a production system.

It may be that a subsea docking station
has its own power umbilical lead tied
back to the offshore installation, but
a more desirable scenario is that the

underwater vehicle lies in a remote
location between a number of
platforms and has an independent
source of power.

"There are companies that could
supply power from a diesel engine
or a small floating wind energy
converter, that could provide subsea
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Multiple uses for the underwater vehicle
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Long term
hyperbaric testing
to 7000msw (700bar)

Underwater Vehicles
Modus
power from the surface. Despite the
batteries being fairly high capacity,
they can be trickle charged along a
relatively thin cable. A link from the
seabed garage to the surface could
also assist broadcasting data and
receiving control signals.
Remote control
Recently, Saab Seaeye announced
that it had used the ROV to
undertake a series of complex tasks
that could have huge ramifications
on the development of resident
ROVs.
This is because the vehicle was
not controlled at the end of the
umbilical, but from thousands of
miles away.
The financial and operational
benefits from remotely controlling
underwater vehicles from specific
points across the globe will come
from needing fewer technicians
offshore (none in the case of
remote resident locations) along
with increased effectiveness, as
the control and management of
complex tasks can be performed
remotely by highly experienced
pilots together with technical
support staff and computer aided
control systems.

steering correction, but it becomes
more critical if there is such a delay
when operating a manipulator.
"If the pilot is close to something and
wants to grab it but also has to fight
currents, a second of latency is very
difficult to accommodate."
Saab Seaeye circumvented this
problem by incorporating as much
intelligence within the vehicle as
possible. So advanced is this, that the
system could accommodate a 20%
data dropout to prove the capability
the advanced iCON intelligent control
architecture over a satellite link.
The ultimately goal is to have a
universal docking station that can
accommodate ROVs and AUVs.
The operator can then send the most
useful vehicle for a specific application.

A North East UK subsea specialist is
developing an innovative approach
to enable autonomous underwater
vehicles (AUVs) to remain at
offshore wind farm sites without a
support vessel.
The move could shave £1.1billion1
from the operating cost of Europe's
offshore wind farms and would be a
world-first in the sector.
Modus Seabed Intervention, in
partnership with Osbit and the
Offshore Renewable Energy (ORE)
Catapult, is trialling an AUV docking
station. The design will enable
vehicle re-charging, as well as
the upload of acquired data and
download of mission commands.

Balmoral Subsea Test Centre
Our all-new test facility serves the global oil and gas,
renewables, defence and oceanographic sectors with a
range of hyperbaric test vessels, submersion tanks and
mechanical test rigs.
With more than 20 test vessels, ranging from 1010mm10,400mm in length, with internal diameters of 360mm2500mm and testing to pressure equivalents of 700bar,
most products and components are readily accommodated.
Services include:
¢
¢
¢
¢
¢
¢

Valve testing to API 17D
Flexible and rigid pipe collapse tests
Subsea control module tests, powered and unpowered
Subsea cable and harness verification
Subsea housing and vessel water ingress proof testing
Integrity testing of all types of subsea components

Visit balmoralsubseatestcentre.com or call us on +44 1224 859000 to find out more.
Better still, come and see us the next time you’re in Aberdeen, we’d love to show you around.

by crewed survey vessels using hullmounted equipment, diving and ROV
support vessels. These methods are
time consuming, expensive and are
weather dependent. Replacing support
vessels with the AUV docking station
will further reduce expenditure and in
addition to the estimated savings, the
scheme will also significantly reduce the
need for staff to work in often hazardous
environments improving overall safety.

Siesjö said that the main factors
controlling underwater vehicles are
bandwidth and latency. A typical
way of sending control and data
information to remote equipment is
by Ethernet and satellite.

Modus are currently executing the
second phase of AUV field residency
demonstrations off the North East
coast of England. The first phase
was completed in mid-July using the
saltwater testing docks at Catapult's
National Anemometry Hub.

"The Leopard and the Sabertooth
also share the same sort of control
software called iCON. This is key to
any form of underwater resident
vehicle.
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"Remote control is relatively easy
for most AUV applications, but
when controlling ROVs from the
beach, the control signals may have
to compete with data signals for
the available bandwidth. There is
also a two second delay between
sending a signal to an vehicle. This
is unimportant when making a
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Seabed surveys and infrastructure
inspections are currently performed

These trials saw the successful
demonstration of subsea AUV docking
station equipped with inductive power
and data coupling. After the AUV
navigated into the dock, power transfer
from surface to subsea as well as data
transfer to and from the AUV was
proven.
AUV docking station

The second phase extends the offshore
testing and further promotes the
versatility of the system. The Modus

AUV has the great advantage of being
able to run in autonomous 'supervised'
mode, thus allowing the Modus team to
monitor the autonomous functionality
in real time via fibre optic tether. This
in turn vastly reduces the trial & error
approach associated with some AUV
systems safeguarding the Modus AUV
as the most advanced system in the
market to date.
Modus is a specialist provider of
integrated project services and remote
and autonomous technologies for
subsea intervention. Modus operates
a comprehensive range of unmanned
underwater vehicle systems, which are
deployed across the entire life cycle
of a subsea field development across
the oil & gas, offshore renewables and
telecommunication industries.
Offshore wind farm operators who
utilise AUVs can reduce their LCOE by
0.8%. Applying this cost saving for a
400MW representative offshore wind
farm (ref, IEA methodology), a 0.8%
LCOE reduction will yield cost savings of
£1.6m per annum. Across the current
11GW of European installed capacity
over this next 25 years, that could
equate to as much as £1.1bn.
1
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4 Port Tool Changers

Plastic in the Ocean

J2 Subsea, ROV and survey tooling rental and sale
specialist, has announced a large order for its 4 Port Tool
Changers in collaboration with Palm Tecnologia for a
MOBO intervention campaign offshore Brazil planned for
2018.

KONGSBERG is to equip ships with sensor
technology that maps plastic pollution and
environmental changes in the ocean. The Institute
of Marine Research, shipowner Torvald Klaveness,
KONGSBERG and the Norwegian Shipowners’
Association have entered into a public-private
partnership to develop a pilot project with the aim
of mapping marine plastic and other environmental
parameters vital to the health of the oceans. The
partners will equip several vessels with advanced
sensors to collect data for the Institute of Marine
Research.

The J2 Subsea 4 Port Tool Changer enables ROVs to
connect with tools subsea with zero leakages. Cost and
time savings are achieved because the ROV does not
have to make multiple trips between the vessel and the
seabed to replace each tool.
Further savings in time and costs are generated through
the compact dimensions and low weight of the 4 Port
Tool Changer in air - ROV end 18.4kg and tool end
5.4kg. These factors make it economically viable to
transport by helicopter leading to quick mobilisation and
demobilisation.
The tool changer has been tested and rated to water
depths up to 5,000 metres to meet the standards of
depth ratings for work-class ROVs.
For the MOBO (modulo de bomba or pump module)
campaign it was important that the combined weight
and dimensions of the tool changers did not exceed
those of the offshore operator, so the shipment could
be transported by helicopter saving valuable hours
compared to transit on a support vessel.
The tool changer, which has been designed, developed
and manufactured by a partnership of Walther Präzision
GmbH and J2 Subsea Ltd., consists of a ROV end plus
a tool end. It meets the requirements of all work-class
ROVs and enables connection or disconnection from tools
and intervention panels requiring either high-flow or
high-pressure applications.

Every minute, about 15 tons of plastic end up in
the ocean. If this trend of marine plastic pollution
continues, by 2050 there may be more plastic than
fish in the sea.
This is a matter of great concern for the maritime
industry. The aim of the new collaboration is to
obtain information about the type of plastic found
in various marine areas, and the composition and
origin of the plastic.
The project will also provide increased knowledge
of how plastic is spread and the consequences for
the marine environment. The Institute of Marine
Research will plan the data sampling, and be
responsible for handling and analysing the collected
data.
The first goal is to build several sensors that we
can mount on vessels. The group have developed a
‘Ferry Box’ system that autonomously collects water
samples that provide a variety of environmental
parameters, including plastic content in the ocean.

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

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
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ROV Control
iXblue Rovins Nano chosen by CRIS for OceanRINGS
The University of Limerick’s Centre
for Robotics & Intelligent Systems has
completed integration and testing
of iXblue Rovins Nano coupled to a
Nortek DVL in their OceanRINGS ROV
control system.
Providing full DP control of their
newest small electric work class ROV
Áed, OceanRINGS is a web connected
ROV control framework bringing fault
tolerant DP to even small observation
class vehicles.

iXblue Rovins Nano, the smallest
and lightest of the iXblue range
of underwater inertial navigation
products dedicated to ROV
navigation, has recently been
chosen by the Centre for Robotics &
Intelligent Systems (CRIS) in Limerick,
Ireland, for the development of a
new INS based navigation & control
suite, OceanRINGS. Part of a larger
institution known as MaREI, CRIS
aims to research the use of smart
automated ROVs for challenging
marine applications.
Prof Daniel Toal,
Director of CRIS
said “We have
experience using
PHINS for many
years on our
larger Observation
class vehicle ROV
Latis and this INS,
coupled with the
development of
our OceanRINGS
control suite,
gives us our full 6
degree of freedom
precision navigation
and DP sub-sea
with thruster fault
tolerance and
accommodation. For
our newest smaller
ROV Áed we have
chosen Rovins Nano
as a smaller, more
compact precision

navigation system ideal for our
precision flight control needs.”
Providing heading, attitude, and
positioning data, Rovins Nano,
coupled with the Doppler Velocity
Log from Nortek, ensures accurate
positioning of the ROV (with a drift
of 0.2% of the travelled distance)
and can go to depths reaching
4000m. With a true north heading
accuracy of 0.15 degree secant
latitude, iXblue’s Rovins Nano offers
unrivalled accuracy for its size and
cost.
iXblue Rovins Nano is used
by CRIS as part of the vehicle
control system to provide some
of the most advanced dynamic
positioning capabilities available
today. By current practice, ROVs
are flown using camera (and sonar)

feedback from scene to pilots for
remote manual control with simple
track-line displays, having pilots
react to disturbances rather than
anticipating them.
There is little automatic control
other than auto-depth and stationkeep with Doppler velocity log, and
ROV operations are dependent on
highly skilled pilots in areas affected
by significant disturbances from
currents or waves (e.g. inspecting
chains and risers, wave energy
devices or fish cages). While Oil &
Gas ROVs do not generally operate
in the top 20m splash zone, the
latter is particularly called for in
the emerging sectors of offshore
wind, marine renewable wave and
tidal energy as well as offshore
aquaculture.

Moving to higher levels of ROVs
autonomy will enable faster response
time to disturbances, as well as
higher accuracy in navigation and
control over that of a manual pilot.
This will, in turn, allow for operators
to maintain safety in higher sea and
tidal states while also extending
operational weather windows.
The CRIS teams have thus been
focused on ROVs automation and
have been working on both light
work-class ROVs and small electric
inspection vehicles, recently
designing and building a 300msw
survey-class ROV, known as Áed.
Having undergone initial trials in
wave & tidal test tanks in MaREI, as
well as low sea states, the Áed ROV
operational capacity has already
been proven. CRIS also trialled a
Thruster Fault-tolerant system which,

using the onboard INS system,
monitors errors in course and
heading to detect thruster faults.
“The Áed ROV was designed with a
focus on thrust-to-drag ratios, using
CFD analysis of frame and thruster
control optimization to allow for
high-fidelity and stability.” Explains
Dr Gerard Dooly, Research Fellow
at CRIS.
“The navigation suite was one of
the most critical factors and the use
of iXblue Rovins Nano, coupled to a
Nortek DVL, allowed us to achieve
high precision subsea navigation
without having to compromise on
the weight and size of the vehicle
due to navigation payload.”
Indeed, compact and light-weight,
Rovins Nano allows for precious
space savings onto ROVs and offers
more responsiveness and flexibility
during subsea operations, saving
valuable vessel time and allowing
for important productivity and costs
reduction.
CRIS OceanRINGS system, with
its Rovins Nano INS, offers
both scientific and commercial
operators with an effective INS
based navigation & control suite
for higher sea state operations,
allowing for reduced operational
time and requirement of skilled
pilots while offering improved safety
and extending operational weather
window.

iXblue’s Rovins
Nano has been
especially
designed
to suit the
challenging
needs of
ROVs experts
performing
subsea
operations
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News
Depth Management

Remote Monitoring system for Ocean Cleanup

The Danish Geodata Agency (Geodatastyrelsen – GST) has selected Bathy
DataBASE (BDB) as the new system for Depth Data Management for
current and future needs. The system will help increase efficiencies in data
management and optimize the maritime production chain, from survey to
chart.

Seatools has completed the
development, manufacturing,
and testing of a remote offshore
monitoring system for The Ocean
Cleanup.

cleanup system in a fully operational
configuration, before commencing
The Ocean Cleanup’s large-scale
cleaning plans in the Great Pacific
Garbage Patch.

performance of this first cleanup
system. Performance data will be used
to determine cleaning efficiency and
optimize the design of subsequent
cleanup systems.

GST is responsible for surveying and charting the waters around Denmark,
the Faroe Islands and Greenland to ensure safe passage at sea, in
accordance with international standards and conventions. The project
to implement BDB will include deployment of software and migration of
existing data. Implementation of the new system is scheduled to begin midSeptember 2018, with completion in the spring of 2019.

In the third quarter of 2018, The
Ocean Cleanup’s system will be
deployed into the waters between
Hawaii and San Francisco. The
primary goal of the Pacific trials is
to confirm the performance of the

During the upcoming trials, Seatools’
remote monitoring system plays
a crucial role. Beyond performing
critical functions such as navigation,
the remote monitoring system
provides detailed feedback on the

The monitoring system processes,
stores, and transfers large amounts of
data collected by scores of sensors.
This data relates to navigation,
environmental conditions, the system’s
operational status, and its integrity.

15.8kg that offers an operating range
of greater than 85% of that of the
significantly larger HydroPACT 440
system.

The HydroPACT 660 operates
to 3000m depth, and is offered
with two different power options:
24VDC or 110VAC.

This smaller and lighter coil array has
been designed to help reduce the
operating cost of subsea pipe surveys
by allowing the use of smaller classes
of underwater remotely operated
vehicles.

The installation, operating routines
and information displays are
identical to those used on the
440 system, utilising the userfriendly, comprehensive DeepView
operating software.

The sensors are linked to five solarpowered electronic pods, which will
be mounted on the barrier.
The pods communicate to each
other via a WiFi mesh network and
satellite connection, enabling The
Ocean Cleanup to monitor its system
remotely and retrieve data in real
time – including images and GPS
locations – from its headquarters in
Rotterdam, the Netherlands.

Geodatastyrelsen (GST) follows successful CARIS software integrations in the
other Nordic countries. In 2016, Teledyne CARIS was awarded two major
implementation contracts providing both Bathy DataBASE (BDB) for survey
data management and Hydrographic Production Database (HPD) for chart
production to The Finnish Transport Agency Liikennevirasto.
In 2015, Teledyne CARIS was awarded a major implementation contract
providing Hydrographic Production Database (HPD) to the Swedish Maritime
Administration. Other successful implementations in the Baltic Sea region
include solutions for the Norwegian, German, Polish, Latvian, Netherlands,
and United Kingdom hydrographic agencies.

Global Warming to cost Billions
Failure to meet the United Nations’
2ºC warming limits will lead to sea
level rise and dire global economic
consequences, new research has
warned.
Published in Environmental Research Letters, a study led by the
National Oceanography Centre
(NOC) found flooding from rising
sea levels could cost $14 trillion
worldwide annually by 2100, if the
target of holding increasing global
temperatures within 2ºC of preindustrial levels is missed.
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The researchers also found that
upper-middle income countries
such as China would see the largest
increase in flood costs, whereas the
highest income countries would
suffer the least, thanks to existing
high levels of coastal protection
infrastructure.
Dr Svetlana Jevrejeva, from the
NOC, is the study’s lead author. She
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said: “More than 600 million people
live in low-elevation coastal areas,
less than 10 meters above sea level.
In a warming climate, global sea level
will rise due to melting of land-based
glaciers and ice sheets, and from the
thermal expansion of ocean waters.
So, sea level rise is one of the most
damaging aspects of our warming
climate.”
Sea level projections exist for both
emissions scenarios and socio-economic scenarios. However, there are
no scenarios covering limited warming below the 1.5°C and 2°C targets
during the entire 21st century and
beyond.
The study team explored the pace and
consequences of global and regional
sea level rise with restricted warming
of 1.5ºC and 2ºC, and compared them
to sea level projections with unmitigated warming following emissions
scenario Representative Concentration Pathway (RCP) 8.5.

Seatronics take Hydropact
Seatronics has increased its
investment in Teledyne Marine
pipe tracking technology with
the purchase of a HydroPACT
660 system to add to Seatronics’
extensive global rental fleet.
The new, compact HydroPACT 660
sports a single small form factor
coil array measuring 1,200mm
x 600mm at a weight of only
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Magnetising Cables
Innovatum has announced that it
has magnetised nearly 900km of
subsea cable since the beginning
of 2018. This is also the largest
kilometreage of cable that has
been magnetised in any year
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since the first commercial cable
magnetisations by Innovatum, in
2000.
Magnetisation of subsea cables is
a process that is applied to cables,

pre-lay, by Innovatum, most commonly
during load out onto the lay vessel.

magnetic signature, which lasts for
the life time of the cable.

The magnetising process organizes the
magnetic field of cables with ferrous
content, to give each cable a unique,

The magnetic field of each cable is
made more “visible” to the Innovatum
Smartrak cable and pipeline tracking

system. This allows detection
of magnetised, buried cable by
Smartrak, at greater depth of burial.
The process can also be applied
to pipelines with ferrous strength
members.

This is potentially a great time
saver, as subsea cable incidents are
the largest cause of losses in the
offshore wind industry according to
research by industry underwriters.
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Powering Oilfields
Wind farm being considered at Snorre and Gullfaks
Equinor and partners at Gullfaks and
Snorre have decided to explore the
possibilities of supplying the Gullfaks
and Snorre fields with power from
floating offshore wind. This could be
the first time an offshore wind farm
is directly connected to oil and gas
platforms.
The project forecasts a reduction of
CO2 emissions by more than 200,000
tonnes per year, equivalent to the
emissions from 100,000 cars.
Equinor has performed an extensive
study evaluating which oil and gas
installations on the NCS are suited
for power supply from a floating
offshore wind farm. The Snorre and
Gullfaks fields in the Tampen area in
the northern North Sea are the best
match for realising this idea.
“Reducing the use of gas turbines
by supplying platforms with power
from floating offshore wind is a
challenging and innovative project.
It may also facilitate new industrial
opportunities for Norway, Equinor
and Norwegian supply industry
within profitable renewable energy,
while enabling oil and gas production
with low CO2 emissions.
"The Hywind Tampen project is
contributing to further developing
floating offshore wind technology,
reducing costs and making the
solutions more competitive,” says
Equinor’s executive vice president for
New Energy Solutions, Pål Eitrheim.
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The solution to be further explored
is a wind farm consisting of 11 wind
turbines based on Equinor’s floating
offshore wind concept, Hywind.
The 8 MW turbines will have a
combined capacity of 88 MW, and
are estimated to meet about 35% of
the annual power demand of the five
Snorre A and B, and Gullfaks A, B and
C platforms.
In periods of higher wind speed
this percentage will be significantly
higher.
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Illustration of the Hywind Tampen project. Dimensions and distances are not realistic.
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DSRV
Submarine Rescue Vehicle

Testing Tools
C-Kore Systems recently secured a contract with A/S
Norske Shell for a deployment in late 2018 on their
Draugen field in Norway. The agreement includes the
delivery of their C-Kore Subsea Testing tools to
test the insulation resistance and continuity of
electrical lines subsea.
C-Kore’s monitoring units are used on
installation/commissioning campaigns
and fault-finding applications to monitor
the electrical lines of subsea equipment.
By testing directly onto subsea
equipment, the need for platform led
testing or down-lines is eliminated.
C-Kore also recently completed a successful
deployment for PTTEP Australasia. The supplied
C-Kore Subsea Testing units optimized the
offshore operation, quickly bringing the
field back on-line.
Subsea
Testing tools

Coda Octopus in CRADA
Coda Octopus has entered into a Navy Cooperative Research
Development Agreement (CRADA) to transition the prototype
of the Divers Augmented Vision Display-Head Up Display
system (DAVD-HUD) into a complete system that is ready for
operational use, with Naval Surface Warfare Center Panama
City Division (NSWC PCD).
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JFD recently completed the first
open sea launch, dive and recovery
of the deep search and rescue
vehicle (DSRV). This is the first of
two 3rd Generation Submarine
Rescue Systems being delivered to
the Indian Navy.
The DSRV completed a full launch
deployment, dive and recovery in
open sea, replicating the operating
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conditions of a real submarine rescue
operation.
The completion of this phase of open
sea trials represents a significant
milestone in the ongoing delivery and
acceptance of the 3rd Generation
Submarine Rescue System, which
is grounded in a rigorous trials and
testing process that ensures the
highest safety standards are upheld.

This rescue system incorporates an
innovative new system design and
tightly integrated components to
ensure time-to-first-rescue (TTFR) –
the time measured between system
deployment and commencement of
the rescue - is minimised. In the event
of an accident, this maximises the
chances of a successful rescue, which
is crucial in protecting the lives of
submariners.

Under the £193m contract, JFD is providing two complete
fly-away submarine rescue systems to the Indian Navy,
including Deep Search and Rescue Vehicles (DSRV),
Launch and Recovery Systems (LARS) equipment, Transfer
Under Pressure (TUP) systems, and all logistics and
support equipment required to operate the service.
The equipment will be designed, manufactured,
integrated and tested by JFD prior to shipping in March
2018 for final commissioning and trials. The full, certified
systems have been delivered to the Indian Navy.

The outline plan indicates that the DAVD-HUD product
will advance military naval activities significantly, and is
considered a critical deliverable to Naval Sea Systems
Command (NAVSEA) and other naval bodies. The prototype
DAVD-HUD, which includes CODA’s real-time 3D visualisation
software, has been successfully trialed and evaluated by
divers, as well as astronauts, generating much interest for the
product and its capability across numerous
naval bodies.
The DAVD prototype that was using 2D imaging sonar data.
CODA was tasked to bring real-time 3D sonar and diver
tracking into the DAVD – displayed simultaneously in real
time for both divers in the water and diving operations’
supervisors on the surface, to use to navigate to targets,
identify specific targets and conduct operations, such as
repair work. The new scope of work extends to developing
the second, third and fourth generations of the complete
DAVD-HUD, including the helmet with all electronics, as well
as the real-time 3D sonar and 3D visualisation software.
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Renewables
Subsea kite

Wind Farm Being Considered at Snorre and Gullfaks

The Tampen project will make a
considerable contribution to the
industry’s ambition to reduce
CO2 emissions on the Norwegian
continental shelf by 2.5 million
tonnes per year from 2020 to
2030,” says Equinor’s executive
vice president for Development
and Production Norway, Arne Sigve
Nylund.

support for the project.
In addition, Norwegian
authorities have
through their offshore
wind strategy and
Enova opened for
financial support for
innovative offshore
wind projects
associated with the oil
and gas industry. The
Snorre and Gullfaks
partners have applied
for support from
Enova’s programme
for full-scale innovative
energy and climate
measures to realise the
project.

The preliminary capital and
development expenditures of the
project totalling about NOK 5 billion,
and the project aims at further cost
reductions. The industry’s NOx fund
is today confirming to provide up
to 566 million NOK in investment

“The partners have
now made a concept choice for an
offshore wind farm tied in to the two
fields. This is still a groundbreaking
and challenging project that requires
optimisation of the technical solutions
and further cost reductions before
the partners can make a potential

“I am pleased that the partnership
has managed to mature this from an
idea to a concept choice. In order to
maintain profitable operations on the
NCS in the long term, it is essential
that we do our utmost to further
reduce the carbon footprint from our
activities.

Hywind Location
investment decision,” says Equinor’s
project director, Olav-Bernt Haga.
The seven Snorre and Gullfaks partners
in the Tampen area in the North Sea
will now mature the project towards a
possible investment decision in 2019.

Marine energy developer Minesto
has verified the functionality of its
unique Deep Green technology at
utility scale, marking a significant
milestone for the company and for
the marine energy industry.
Following a thorough
commissioning program of the
company’s first device of the
Deep Green technology at utility
scale, which generates clean
electricity from tidal streams
and ocean currents, developer
Minesto has successfully "flown"
its marine energy kite in full subsea
trajectories at the Holyhead Deep
site 8km off the coast of Holyhead,
North West Wales.
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Map of Hywind Tampen
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Commenting on the milestone,
Minesto’s CEO Dr Martin
Edlund said: “This is a groundbreaking moment for the marine
energy industry and a great

accomplishment made possible by
everyone that has been involved in
the development of our Deep Green
technology and the DG500 system
now deployed in Wales.

“With our light-weight system we
exploit low-flow currents, offering
energy players globally a secure and
affordable way to produce renewable
baseload power”, said Martin Edlund.

He continued: “It is a world’s-first
achievement that confirms the
functionality of our patented concept
at utility scale while it also reassures
the fact that our technology expands
the ocean energy potential and
forms an essential complement to
established renewables.”

Listed on Nasdaq First North
Stockholm since 2015, Minesto has
funded the development of its Deep
Green technology through a mix
of private equity and public grants.
With substantial support from the
European Regional Development
Fund through the Welsh European
Funding Office (€13m) and
InnoEnergy (€4.5m), Minesto and the
Deep Green technology is the EU’s
largest investment in marine energy
to date.

Using the same principle as flying a
stunt kite across the wind, Minesto’s
marine energy kite flies across the
underwater current, significantly
enhancing the water flow speed
through the turbine. This makes
Minesto’s product commercially viable
in globally extensive sea areas where
no other known, verified technologies
can operate cost effectively.

Minesto will now continue with
further testing before moving to
the second commissioning phase to
verify the power take-off system and
electricity generation.
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Offshore Piling
levelised cost of energy (LCOE) reduction of 0.9-1.2
€/MWh.
The work includes
Preparatory phase: Hammer operations are
reviewed. The blow profile of the hammer is
analysed and modelled. This input is used to model
the secondary steel on the pile and the expected
underwater noise emissions.
Inshore test: A test pile is installed. The campaign
will establish and validate a model environment
to reproduce the blow of the hammer accurately
and deliver input parameters for a fatigue study.
The pile is then entirely removed. This way the
decommissioning method is de-risked prior to going
offshore.
Offshore test: A test pile is installed offshore.
Measurements on hammer and pile will validate
predicted fatigue loads on primary and secondary
steel. Underwater noise is monitored during piling.
Blue Pilot Project

The Carbon Trust and Fistuca has
successfully completed offshore
testing of the Fistuca BLUE 25M
hammer as part of the Offshore
Wind Accelerator BLUE PILOT project.
The offshore test was carried out
on 13th August 2018, using Van
Oord’s offshore heavy lift installation
vessel, Svanen, off the coast of the
Netherlands.
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The BLUE Hammer is an innovative,
new hammer utilising a large water
tank to provide a more energetic, but
quieter blow for offshore installation.
It is designed to reduce underwater
noise levels by up to 20 dB (SEL),
and is predicted to reduce the
fatigue damage during installation
on the pile by up to 90 percent. This
could not only remove the need
for underwater noise mitigation,
but also enable secondary steel
to be pre-welded to the monopile
before installation, potentially
unlocking ‘transition piece free’
designs. Furthermore, by reducing
the amount of time and number of
operations carried out offshore, the
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innovative piling method improves
health and safety, resulting in a
significantly lower installation cost.
The offshore test provided significant
insights and understanding for future
commercial operations. Data was
recorded on both acceleration levels
on the monopile as well as underwater
noise levels in the surrounding area
which will now be analysed and
interpreted to validate studies that
were undertaken prior to the test.
This will allow Fistuca to optimise the
hammer for future use on commercial
offshore wind farms.
Fistuca BV, a Dutch technology
company founded as a spin-off from
Eindhoven University of Technology
was supported by OWA partners E.ON,
EnBW, Ørsted, Equinor, Shell, SSE,
and Vattenfall, alongside additional
industry partners EDPR, Fistuca, Van
Oord, and Sif who are contributing
€3.6 million funding to the project.
Due to the project’s ability to impact
the cost of offshore wind RVO, the
Netherlands Enterprise Agency, has

Decommissioning: The test pile is fully
decommissioned by using water pressure. The
underlying model will be validated.

also granted public subsidies of over
€2.5 million.
The BLUE PILOT project will involve the
development of validated underwater
noise prediction models, which will
allow the BLUE 25M Hammer to be
used as an alternative for conventional
hammers, resulting in direct savings on
secondary noise mitigation measures.
Furthermore, switching to a BLUE 25M
Hammer will reduce the fatigue of
conventional designed foundations,
therefore increasing their allowable life
span or reducing steel and cost for a
similar life time.
After the successful completion of the
BLUE PILOT project, the knowledge
gained will enable OWF developers
to use monopiles without a transition
piece, thereby simplifying them allowing all secondary steel to be
positioned on the pile and resulting in a
leaner and safer installation process.
It is anticipated that the project will
enable potential lifetime savings of
up to €33 – 40 million for a 720MW
offshore wind farm, which is equal to a
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R2Sonic MBES for Ashtead
With the international Oil and Gas
industry seeing some positive signs
of recovery, Ashtead Technology,
the world’s largest independent
subsea equipment rental company,
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has spent $2m to bolster its fleet of
Multibeam Echosounders.
David Mair, Business Development
Director of Ashtead Technology, said

'This latest deal for 12 systems, allows us
to better support our customers as their
requirements grow”.
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Above: Multibeam
Echosounder image.
Right Multibeam
Echosounder.
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News
Fugro Acquires Data In Frontier Region Seep Hunting Programme Offshore Eastern Canada
Fugro has successfully completed
the geophysical acquisition portion
of a 2018 Carson Basin seep hunting
programme offshore eastern
Canada.
The workscope covers an area of
18,875 square kilometres in water
depths from 300 to 3,300 metres
in this frontier region offshore
Newfoundland. From its deepwater
survey vessel, Fugro Searcher, Fugro
acquired multibeam echosounder
data (bathymetry, backscatter
intensity and water column) and
sub-bottom profiler data which were

used to interpret geologic features
and optimise target selection for
geochemical sampling and heat flow
measurements.
The second portion of the
programme – coring for geochemical
sampling, shipboard geochemical
screening analyses and heat flow
measurements – commences in
August, once targets are agreed
upon by geoscientists at Fugro and
Nalcor Energy, an investor in the
programme.
Shore-based, advanced geochemical

analyses, including isotopes and
biomarkers on selected samples,
will be coordinated by Amplified
Geochemical Imaging, Fugro’s partner
on this project.
The data package and final, integrated
report will be available in early 2019;
these will help exploration and
production companies to evaluate
lease options for Newfoundland and
Labrador’s 2019 licensing round later
that year.
These data will continue to be useful
throughout the life of the field for any

LiveWire
clients purchasing data licences. A
variety of further investigations –
establishing environmental baselines
and habitat mapping, evaluating
seafloor geohazards, and preliminary
planning for field development –
ensures the data will deliver longterm value to these companies.

The first LiveWire system – an
innovative solution for efficient wire
rope inspection services and changeouts has left Maritime Developments
(MDL) Peterhead facility and is on its
way to Delmar Systems, . quayside
facility in Port Fourchon, LA.

In offshore Newfoundland and
Labrador, purchases of geoscience
data programmes in advance of a
licence round may be eligible to be
applied to the work commitment bid
in the event of a successful bid in the
licence round

Developed in a joint partnership
between MDL and Delmar Systems,
LiveWire is designed to significantly
cut costs associated with large wire
rope inspection, maintenance and
replacements operations, particularly
by minimizing disruption to rig or
vessel schedules.
The LiveWire system, which includes a
multi-reel handling system, tensioner,

compensator unit, NDT, and
lubrication unit, is automated using
remote controls developed inhouse, and operates independently,
preventing the need for connection
to any vessel or quayside service.
Using LiveWire, Delmar Systems
and MDL can carry out wire rope
inspection and maintenance
services from a quayside to support
construction vessels, or the system
can be mobilized onto any PSV to
support offshore rigs and heavy
construction vessels. The compact
spread allows for multiple spare wire
rope to be carried on-board the PSV
when conducting offshore rig crane
wire change-outs.

LiveWire traction winch
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High-resolution bathymetric map of the Carson
Basin, a frontier region offshore Newfoundland.
Fugro acquired the data which will help E&P
companies to evaluate lease options for
Newfoundland and Labrador’s 2019 licensing round.
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“DELIVERING INDUSTRY-LEADING
SURVEY PERFORMANCE AND DATA
RESOLUTION TO OUR CLIENTS.”

News
MMT.SE

Tritech Aquaculture sonar

CBO Isabella

Tritech’s Gemini 720ik multibeam imaging sonar and
SeaTec software have been deployed in the River Teith, in
Stirling, Scotland for a fish detection trial.

Sixth generation (6G) underwater positioning
technology from Sonardyne Brasil. has
been chosen by vessel owner and operator
Companhia Brasileira de Offshore (CBO)
to meet Brazil’s stringent new contracting
specifications for subsea positioning.

Most current fish counting technology conventionally relies
on fish being funnelled into a channel or area so that they
can be counted. This creates restrictions as to where fish
counting can be conducted.
Tritech’s non-invasive system can be deployed slow moving
sections of waterways to detect, track and monitor any
aquatic activity - autonomously. During the 2 day trial
period that the system was in operation, 6 fish were
recorded swimming upstream with an approximate length
of 80cm and an otter, 1.2m in length was also recorded.
The system works by the sonar emitting a sound pulse
through the water; the returning signal is then processed,
utilising specially developed algorithms by the SeaTec
software.
The resulting data is displayed in real time via an easy to
interpret graphic interface. The system also records the
data so that it can be reviewed at any time.
This ground breaking
technology has
the capability to
be deployed in
a broad range
of areas without
the need for
obstructions such as
weirs or fish passes.
The trial was carried out in
the River Teith with the
kind permission of Blair
Drummond Estate and
the support of the
Forth District Salmon
Fishery Board.

The multi-functional Compatt 6 transponders
and Ranger 2 USBL (Ultra-Short BaseLine)
HPT transceivers that make up the order
will be utilised alongside existing Sonardyne
technology onboard the ROV support vessel
CBO Isabella in support of a wide variety
of subsea operations, including structure
installation, pipeline metrology and ROV
tracking.
On long-term contract to Petrobras since
2010, the CBO Isabella opted to have available
two independent acoustic positioning systems
so that operations can continue in the event
of a single system failure.
For the past few years, this requirement
has been met through a combination of
Sonardyne’s Fusion LBL, Optimised Ranger 2
USBL and SPRINT INS technologies; providing
the vessel with the flexibility to meet virtually
any project requirement in any water depth,
including Sparse LBL, full LBL and acoustically
aided inertial navigation for the vessel’s workclass ROV.
Replacing the CBO Isabella’s previous
generation through-hull transceivers with
fully digital HPT transceivers completes her
upgrade to 6G, and means the vessel can
exploit the full benefits of Sonardyne’s 6G
technology.
This is proven to offer stable and precise
positioning for DP, reliable structure and
vehicle tracking in any water depth and
support for simultaneous vessel operations
using shared seabed transponder arrays
already deployed in the field.
The work equip the vessel’s inventory of
Compatt 6 LBL transponders, with high
specification DigiQuartz pressure sensors, was
carried out at Sonardyne’s service, support
and training centre in Macaé, Brazil.
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Aquaculture
The contract was entered with CIMC
Raffles in Yantai, China. This yard has
one of the world's largest drydocks,
with a length of 400 meters and a
width of 120 metres. The agreement is
for the first of two planned “Havfarm”
units.

RMSU Arms

Huon’s aquaculture pens

Huon Aquaculture Doubles Falcon Fleet

Havfarmen

aquaculture operations as its low
profile allows deployment sideways
between a walkway and the net. They
also like that its thrusters have no shaft
seals to service or inspect and no oil
The two new Falcons will join the fleet within the vehicle.
to inspect nets, rigging and moorings
With over 24,000 tonnes of fresh
at Huon’s aquaculture pens.
salmon farmed a year, Huon
appreciates the Falcon’s proven
The pens are positioned in areas
reliability for working tirelessly at the
of strong current and rough water
pens for thousands of hours. They also
favoured for salmon farming as it
appreciate Saab Seaeye’s excellent
mimics their natural habitat.
after sales support.
The vehicle’s intelligent control system
Designed for such strong currents
allows for a wide range of equipment
and turbulent waters, the Falcon
to be easily added and changed for
can remain steady under robust
conditions whilst undertaking delicate many different tasks.
or rugged tasks and manoeuvre with
By adopting the Falcon concept,
precision as needed.
Huon has chosen the most popular
vehicle of its class in the world. Its
The Falcon’s iCON behaviour-based
global success comes from having
intelligent control architecture
packed five powerful thrusters and an
offers precise positioning and active
intelligent distributed control system
station-keeping to let the operator
into a compact 1 x 0.5 x 0.6 metre
concentrate on the task in hand
versatile system that can operate at
thereby reducing their workload.
300m and 1000m and has been proven
worldwide since 2002.
Huon sees the Falcon as ideal for

The Norwegian engineering company
Techano AS, part of the Dutch
Van Aalst Group of Companies,
has secured a substantial contract
to design and produce highly
specialized offshore and marine
equipment for the world’s largest
floating aquaculture construction
“Havfarmen”. Havfarmen is designed
for exposed waters, and aims to make
use of new areas for aquaculture.

Huon Aquaculture has boosted
investment in underwater robotic
technology by doubling their fleet of
Saab Seaeye Falcons to four vehicles.
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Havfarmen
Havfarmen

The 385 metres long and 59,5 metres
wide aquaculture construction– owned
and operated by the Norwegian
aquaculture company Nordlaks–is
designed by NSK Ship Design, will hold
up to 10.000 tonnes of fish. This first
Havfarm will be permanently moored
in a position southwest of Hadseløya
in Nordland, Norway. The area has up
until now been impossible to utilize for
aquaculture.
The RMSU is unique and a bespoke
design for this Havfarm, enabling
the farm operators take care of
aquaculture equipment and the fish in
a safe and efficient manner. One RMSU
will be mounted on rail on each side of
the construction. Due to the outreach
of 25 meters of
the cranes on the
RMSU, the full
width of the six
fish pens can be
reached. A man
basket can also
allow operators
to reach all parts
of the pens,
measuring 50
by 50 meters
on the surface.
Furthermore, the
RMSU allows for
ROV support and
control.

Ulstein launches a new series of
fish trawlers with state-of-theart ship solutions for sustainable
fishing methods and processing. By
transferring knowledge, experience and
innovation from offshore to fish, one
wishes to contribute to developing new
solutions. The goal is, among other
things, more gentle handling of the fish
and introduction of environmentallyfriendly ship solutions.
Ulstein Group has a long tradition of
cooperating with different actors when
developing new and innovative ship
designs and solutions. On this project,
Ulstein has worked closely together
with Nordic wildfish. Both companies
were established in 1917.
The design series are based on
experience gained through field
studies and advanced analyses. The
unique design, with optimal capacity
with regards to quota for efficient and
profitable fishing, will make significant
improvements in trawler fishing.
“Nordic wildfish has solid experience
in trawling and in testing new methods
for fishery and market. We both have
a history of being innovative and come
up with advancing solutions. Through
this cooperation we have developed
improved and state-of-the art solutions
for quality and sustainability in trawl
fishery,” says COO in Ulstein Design &

Solutions, and Ulstein Group’s Head
of the Board, Tore Ulstein.
“We want to turn visions into
reality with regards to our EcoFive
project (Eco-friendly fishing vessel).
Ulstein’s trawler series is designed
to implement solutions for gentle
fish catch, effective processing
and hydrolysing of the rest of the
raw material. This will provide
significantly increased sustainability
in trawling, better quality, higher
efficiency, more earnings and less
environmental footprint,” states CEO
Tore Roaldsnes at Nordic wildfish.
The X-BOW alters the traditional
layout of trawler vessel
arrangements, and leads to better
placement of crew, factory and
cargo. The factory is placed on two
decks, while all the accommodation
is assembled central in the ship. Due
to the X-BOW hull line, the fore ship
will be efficiently exploited. Ships
carrying the X-BOW feature also
have less vibrations and pitching,
which help to improve the working
environment on board and reduce
noise in the sea.
The X-BOW hull increases the loading
capacity and operability, minimises
movements and reduces wear and
tear on hull and equipment as well
as reducing the fuel consumption.

The X-BOW Trawler
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News
Integrated Subsea Cable Monitoring System Tested At EMEC
An Innovate UK funded project
focused on developing a smart
integrated monitoring system for
offshore energy subsea cables has
drawn to a close following successful
tests at the European Marine Energy
Centre (EMEC) in Orkney.
The novel technology will ultimately
lead to better maintenance and repair of underwater cables, reducing
costs in the offshore energy sector.
The 12-month Innovate UK funded
CLEMATIS (Cable Lifetime Enhancement via Monitoring using Advanced
Thermal and electrical Infrastructure
Sensing) project demonstrated the
technical and commercial viability
of a new multifunctional distributed
sensor system for the monitoring of
subsea cable infrastructure in the
offshore renewable energy sector.
The CLEMATIS project included
the Fraunhofer Centre for Applied
Photonics and Synaptec, whose
technologies were integrated into
the system, and EMEC and SEA, who
provided market intelligence, test
equipment and facilities to enable
the system to be tested in real life
conditions.
The project built on the 2016 deskbased ORCHIDS feasibility study
which identified various breakthrough techniques that could be
combined into a single power cable
monitoring system and provide
detailed fault prediction, and fault
location.

CLEMATIS progressed this initial study
from the desk to laboratory demonstrations and early field tests both on
and offshore.
Field demonstrations took place at
EMEC testing the distributed acoustic
and thermal sensing capabilities with
onshore sections of marine cable. Early
success in these tests provided the impetus to test the system on an installed
offshore power cable, thus expanding
the original scope of the CLEMATIS
project.
In June 2018, the system was demonstrated on a live subsea cable at
EMEC’s Fall of Warness tidal energy
test site.
The CLEMATIS system is a holistic
monitoring system that exploits the
optical communications fibre in marine
power cables. The system turns entire
lengths of power cable into reconfigurable acoustic and temperature
sensors. A quasi-distributed electrical
system makes use of the same optical
fibre to interrogate passive electrical
current and voltage sensors distributed
throughout the infrastructure.
This is the first time that such techniques have been combined into one
monitoring system enabling end users
to simultaneously monitor temperature and load on the energy network,
and log any cable trauma such as anchor strike, scour related cable strumming or mistakes in cable installation.
Potential faults can be captured before

turning catastrophic, and major faults
or outages can be located immediately with accuracy. The system will
therefore bring about a step change
in offshore renewable energy operations and maintenance, reducing the
requirement for visual inspections
thus cutting ROV, diver and vessel hire
costs.

EMPOWERING

Further to this, the studies found there
to be potential for the acoustic system
to detect much more than tidal flow or
direct cable disturbance. Early results
indicate the system may even be able
to pick up external acoustic signals, for
example from passing vessels and even
interaction with marine mammals.
The CLEMATIS project was led by Dr
Henry Bookey, Fraunhofer UK Research:
“Fibre communications are widely
used in cables and umbilicals in oil and
gas applications. The ability to monitor
real time cable status can save huge
sums in lost production through early
indication of fault development and
help avert major problems by diagnosing and pinpointing cable damage in
real time.
“The technology emerging from the
CLEMATIS project will allow cable
health to be monitored accurately and
cost effectively.
“As the project draws to a close, we
are seeking opportunities and potential partners to take this solution to
market.”

WORLD LEADER IN UNDERWATER e-ROBOTIC SYSTEMS
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Aquaculture

Falcon for Aquaculture
Norway’s growing aquaculture
industry will see the world-leading
Saab Seaeye Falcon robotic vehicle
take on an extended role following
the merger of two major aquaculture
support companies, KB Dykk and AQS.
With 23 service vessels and over 60
divers, the new enlarged grouping
becomes the second biggest
aquaculture support organisation in
Norway, and the country’s largest
diving operation.
The use of the Falcon can reduce
dive time and improve safety by
pinpointing and examining locations
of interest before the diver goes
down, then during the diving
operation, keep a watchful eye – and
save more dive time by transporting
tools and parts back and forth.
Importantly, the Falcon can go places
too hazardous for divers, where
the depth of water and strength of
current are too dangerous for them to
operate.
Along with diver support, Ola Krylstad
explains that his 300m and 1000m
depth rated Falcons undertake a range
of tasks including inspecting nets,
moorings and floats.
This intelligent control, matched with
its five powerful thrusters, brings
precise manoeuvrability along with
an ability to hold steady in turbulent
waters and strong currents whilst
undertaking delicate or robust tasks
around nets and moorings.
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News
Sir David Attenborough
Following the launch of the RRS
Sir David Attenborough’s hull at
Cammell Laird shipyard in Birkenhead
the 535t superstructure known
as Block 51 was moved out of the
construction hall. Two 800t capacity
cranes lifted the 40m long and 30m
wide block into position on top of
the hull.
This block contains the final 6
decks of the ship and includes
the bridge, helicopter hangar and
accommodation for the crew,
scientists and support staff.
The next step in the construction is
to connect the superstructure to the

hull. After this is complete the 50
tonne cargo crane will be installed
and the ship will be moved to dry
dock. Once in dry dock the outside
of the ship will be blasted and
painted, propellers installed, and
the scientific transducers fitted to
the bottom of the hull.
The new ship is a major UK
Government investment in frontier
science. Commissioned by NERC,
and built by Cammell Laird to
a Rolls-Royce design, the RRS
Sir David Attenborough will be
operated by British Antarctic Survey
when the ship enters service in
2019.
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News
Symbiotic Autonomy

USV to Trondheim

A partnership between ASV,
Sonardyne, the National
Oceanography Centre (NOC) and
SeeByte, have successfully delivered
a long endurance, multi-vehicle,
autonomous survey solution.

Swathe Services has provided an
Unmanned Surface Vessel (USV), designed
and built by Unmanned Survey Solutions in
Hayle, Cornwall, to Trondheim University
for research studies in Norway.
The Inception Class Mark 2 USV is designed
for hydrographic surveys and data
acquisition in ports and harbours, lakes and
rivers, shallow coastal or enclosed inland
areas.

A recent two-week trial in Scotland’s
Loch Ness was the culmination of
the three-year ‘Autonomous Surface
and Sub-surface Survey System’
collaborative project, part-funded by
Innovate UK and Dstl.

Swathe Services will provide the
Department of Civil Engineering with
a complete Multi-Beam Echo-Sounder
(MBES) system along with the USS
Inception Mark II USV. The department at
NTNU selected state of the art equipment
including an R2SONIC 2020 MBES, SBG
Ekinox2 Inertial Navigation System
(INS), Valeport sound velocity
sensors and Hypack software
for data acquisition and
post-processing.

The aim of the project was to deliver
an integrated system to perform
low cost, full water column marine
surveys using multiple autonomous
systems.
During trials in and on the loch,
Sonardyne’s USBL acoustic
positioning and AvTrak telemetry
systems enabled ASV’s C-Worker 5
Autonomous Surface Vehicle (ASV) to
locate, track, command and control
the NOC’s Autosub Long Range (ALR)
Autonomous Underwater Vehicle
(AUV). Position and mission status
updates were transmitted to shore
via RF communications.
The need to collect more data from
the marine environment means
that marine autonomous systems
need to be at sea for longer. Pairing
an AUV or unmanned underwater
vehicle with an ASV means that
positioning accuracy – crucial for
high-quality survey data – can be
optimised on missions lasting weeks,
if not months, without the need for
manned surface vessel support.
This game changing technology can
open up dramatic cost savings in a
wide range of maritime applications
from pipeline survey to scientific
coral exploration and deep water
seabed mining.
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Proving acoustic enabled multivehicle tracking, command and
control, with high-speed throughwater data transfer also lays the
ground work for long-range, overthe-horizon autonomous underwater
vehicle survey operations.
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Tidal Observation Hub
A new portable survey solution for
monitoring tide, met and other sensors
has been launched by leading British
oceanographic and hydrographic
instrument specialist, Valeport.
The new TideStation (Portable) is a
self-contained tidal observation hub
which optimises performance of
instrumentation.

Top The ASV and ALR

TideStation (Portable) has Valeport’s
industry leading tide gauge system,
TideMaster, at its core. Housed in a
large rugged ABS case, the compact
and robust TideStation (Portable)
offers a choice of either UHF or GPRS
telemetry with connection to pressure
or radar sensors along with interface to
other meteorological systems.

RIght GPRS telemetry, data can be
viewed TideStation (Portable) has
Valeport’s industry leading tide gauge
system, TideMaster, at its core.

The single unit includes all
infrastructure required to maintain
power to the tide and meteorological
equipment and communications
system contained within. Accessing
data from the water level monitoring
equipment within the TideStation
(Portable) is easy, all data can be
recorded locally and broadcast to a
central command and control point as
required.
If using GPRS telemetry, data can be

Above The NOC’s ALR, with
Sonardyne Solstice multi aperture
sonar and BlueComm optical modem.

viewed and managed on a Valeport
headed webpage using the Port-Log
from Oceanwise software supplied,
which is subscription free for 12
months, with the option to subscribe
further directly with Oceanwise
thereafter.
The corrosion proof, weather-proof,
crush-proof and dust-proof TideStation
(Portable) weights under 25kg and
features a retractable extension
handle and wheels for easy transport,
the observation hub is suited to a
broad range of sectors including port
and harbour operations, surveying,
dredging and many other applications.

Unmanned Vehicle

Tidal Observation Hub
Ørsted, the developer of Ocean
Wind - an offshore wind farm to
be located 10 miles off the coast
of Atlantic City has deployed a
specialised buoy designed to
measure wind and wave conditions.

Floating LiDAR

Floating LiDAR is an innovative
technology that integrates a LiDAR
(Light Detection and Ranging) on a
moored buoy to provide accurate
and reliable data on wind speed,
wind direction, and turbulence at
turbine hub-height.
The AXYS FLiDAR WindSentinel
buoy is also outfitted with a range
of other sensors to measure
surface wind speed and direction,
directional waves, ocean currents,
tide, salinity, water temperature,
atmospheric pressure and air
temperature, all of which help
give a comprehensive data set of
environmental conditions useful for
wind resource assessment, turbine
siting and contract.
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Symbiotic Autonomy
ASV Global (ASV), in partnership with Sonardyne, the National Oceanography Centre (NOC)
and SeeByte, have successfully delivered a long endurance, multi-vehicle, autonomous survey
solution.
A recent two-week trial in Scotland’s Loch Ness was the culmination of the three-year
‘Autonomous Surface and Sub-surface Survey System’ collaborative project, part-funded by
Innovate UK and Dstl.
The aim of the project was to deliver an integrated system to perform low cost, full water
column marine surveys using multiple autonomous systems.
During trials in and on the loch, Sonardyne’s USBL acoustic positioning and AvTrak telemetry
systems enabled ASV’s C-Worker 5 Autonomous Surface Vehicle (ASV) to locate, track,
command and control the NOC’s Autosub Long Range (ALR) Autonomous Underwater Vehicle
(AUV). Position and mission status updates were transmitted to shore via RF communications.
The need to collect more data from the marine environment means that marine autonomous
systems need to be at sea for longer. Pairing an AUV or unmanned underwater vehicle with an
ASV means that positioning accuracy – crucial for high-quality survey data – can be optimised
on missions lasting weeks, if not months, without the need for manned surface vessel support.
This game changing technology can open up dramatic cost savings in a wide range of maritime
applications from pipeline survey to scientific coral exploration and deep water seabed mining.
Proving acoustic enabled multi-vehicle tracking, command and control, with high-speed
through-water data transfer also lays the ground work for long-range, over-the-horizon
autonomous underwater vehicle survey operations. It is now possible to send down new
missions via acoustic communications to avoid the ALR having to surface from 6 kilometres
deep.
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Japanese Trials
The subsea training and trials centre,
The Underwater Centre, has signed
a basic agreement with Kawasaki
Heavy Industries in Japan, to carry
out a verification test of a prototype
AUV equipped with a robot arm for
subsea pipeline inspection. The test,
scheduled for October 2018 at The
Underwater Centre in Fort William,
will be the first of its kind in the
world.
In November 2017, Kawasaki (KHI)
successfully completed a 15-day
verification test at The Underwater
Centre for the automated
underwater docking of a prototype
AUV to its charging station, involving
contactless charging and largecapacity optical communication.
With a focus on the growing demand
for pipeline maintenance in offshore
oil and gas fields, Kawasaki has
been developing leading-edge
component technologies for AUVs,
based on sophisticated submarine
technologies fostered in-house over
many years.
Aiming at commercialisation in 2020,
Kawasaki is currently developing an
AUV capable of underwater charging
and transferring of inspection data to
the mother ship – features that allow
for longer deployment time – while
autonomously locating and tracking
pipelines at close range, including
those buried under seabed sediment.
For the upcoming test, leveraging
on synergies of its technologies,
Kawasaki plans to use a prototype
AUV equipped with a robot arm
with an attached inspection
tool unit – which is currently
under development – to achieve
autonomous locating and tracking of
subsea pipelines.
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The test will focus on verifying the
robot arm’s capability to absorb
the movement of the AUV due to
tidal currents, as well as verifying
that the inspection tool unit can
continuously track a pipeline under
those conditions.
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Monobuckets
Van Oord will test two Mono
Buckets on pilot wind turbines at the
Deutsche Bucht Offshore Wind Farm.
The Mono Bucket foundation consists
of a single steel suction bucket’
upon which a shaft is mounted. A
transition piece and an 8.4-megawatt
wind turbine will be installed on this
shaft.
The suction bucket structure
becomes firmly embedded in the sea

floor by its own weight and vacuum
pressure, eliminating the need for
pile driving and, consequently, for
noise mitigation measures such as
big bubble curtains.
The new structure therefore
benefits the environment because
it causes less disruption to local
porpoise populations and can be
completely decommissioned at the
end of its lifetime.

www.ut-2.com

History Archive
Subsea Videos
Page-turning Version
Downloadable PDF
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Spirit of Columbus
If there were a prize for
the unluckiest rig, this
must be it.

If you wish to see more old
photos, subscribe to the
UT2Subsea linked-in page
Rockwater Semi 2

Midland and Scottish Resources completed production from the Emerald
field... and that is another
story...in 1996.
Through its Italian
subsidiary SANA, and
benefitting from a massive grant, it had built the
rig to an advanced Friede
and Goldman Trendsetter design in Fancantieri,
Italy. It was one of the
most advanced rigs in the
world, but came onto the
market just in time for a
downturn.
When Emerald itself went
spectacularly bust, the
rig was sold to Petrodeep.
In 1997, they took it to
Canada and converted
it - without it ever having
drilled a well - to the
Petrobras 36. At that
time, it was the largest
semisub oil platform in
the world.
The P-36 was taken to
Roncador, In 2001, two
explosions tragically killed
11 workers. It sank a
week later.
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Subsea History
Loch Kishorn
]This was taken in 1976. The banana shaped containers took Cement to
the site. Strict conditions were attached to the site- a maximum limitation
of 400 men and no Sunday working. Howard Doris interpreted this as the
number of people working on the site and not the number living, and with
its 2-shift system, took 800 to the site. This went up to 1000 in not time at
all.
Here it is building the Ninian platform base tray.

Rowan Gorilla 7
One of the most advanced jack-ups of its generation. Built in 2001, had
600fr legs and could drill in 400ft of water. This 'Super Gorilla' harsh environment rig is currently working for Chrysaor in the UK sector of the North
Sea
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Subsea History
Welland
Arco's Welland jacket being fabricated at Davy Offshore
Module's yard in Middlesbrough. Mid 1990
Done the installation of Yarmouth If I remember correctly it was the Easy
Time Plenty Money DLB

Cleeton

Gyda
The M7000 lifting the 8768t Gyda jacket - at the time the world's Heaviest
offshore lift. It was raised off its transport barge while standing at its full
height of 77.5m and lowered onto the template 66m below. This was in
1989.

I remember those early days too, on the Shell Tern modules working alongside some talented construction people like Peter Rae Snr, Paul Lloyd, Peter
Ray, Jack Malarkey and Peter Bell. Wonder where they are now?
That great company Davy was brought down not long after by the rig of
doom Emerald Producer!

I seem to recall it was 95+% completed at Methil apart from some of the
crucial final assembly butt-welds and then shipped as a ‘flat-pack’ to a
Norwegian yard for them to assemble to give the impression it was built
in Norway.
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That’s right Stuart, it was and still is very rare to get work out of Norway.
Between 1975 and 1988 offshore lifting in the North Sea made a giant
leap forward: from 500 tons to 9000 tons. The impact of this leap regarding manpower required offshore during installations was enormous, since
now entire topsides could be lifted in one go and were no longer assembled from modules.
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Subsea History
Rockwater 1
Loading the power cable at the Pirelli
submarine yard in July 1992. This
and other cable lengths were to
connect Marathon's Brae A to Brae B.
The first leg of the cable, was 140mm
diameter and 121km long. Weighing
500t, it took 3 days to load.
I remember going to the big press
event in Aberdeen when she was
new in 1983 (as Deepwater 1).
Worked on the Rocky 1 as a Diver
way back, l am not the only one
getting old, a good vessel and a lot
of good memories!
11yrs of good times with some top
guys on the ole Cocky Rocky! Best
boat in d fleet & a cracking crew
through d years! Second home &
second family
Shame to see her gone now. I spent
a fair bit of time on board as project
engineer over the years.

I did the contract for her drydocking
at A&P back in 2000 (I think it was
2000). Really sad to see her at the end
and also the Orelia photo a while back
with her being scrapped
Spent many trips on both Rocky1 and
Rocky 2 as a Surveyor and Survey
Client Rep preferred the Client Rep hat
not down in THRUSTER ALLEY where
B&R Survey team were accommodated
Let's start a petition to get her turned
in a floating museum, rather than get
turned into tin cans!!
So many people with so many
memories and photos of her.
I met my husband on board the
Rockwater 1, some 24 years ago. We
call it 'our' ship.
.I got a telling off asking why I was
onboard. He was the BP client for Ula.
Must have left an impression!
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Rockwater 1
Rockwater 1
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Rockwater 1 as she is now
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Subsea History
North Sea Producer
This FPSO was used to develop the
Conoco-operated MacCulloch oil
field
Spent plenty of time on board - great
crew
We spent quite a lot of time there
including the Dumbarton works. Do

you remember that 3.3 ricter scale
earthquake centred in MacCulloch
that had us scrambling to pull the
divers. I must have been on the Eagle
Brisco Engineering supplied the subsea
control system
Remember it well. One of the first

multi-well subsea control systems
supplied by Brisco Engineering which
is now Proserv
Yup the 16" bend stiffener that
swallowed a cargo strap !
It was converted from a tanker to
and FPSO on the River tees from

95-96, went offshore for 20 years
then returned to its 'home' on the
River Tees where in 2015 in the
exact spot where it was converted
20 years previous. No body wanted
the responsibility of dealing with
her resale or disposal so she sat
dormant on the Tees for over a year.
Apparently she was then 'sold' to a
Nigeran company who were going
to upgrade her for oil production in
Nigeria. During the tow to Nigeria,
she 'vanished' and nobody knew
where she was. She then rolled on
grounded on a beach in Bangladesh
and is now being pulled to pieces
by workers working in appalling
conditions. Some dirty tricks were
played to get rid of her. Such a
shame.

Brent Delta
With the Polyconfidence alongside.
The DB102 crane is in the background

This FPSO was a joint venture SLP
Odebrecht and Mearsk. I ended up
running round this job trying to get
Elec Techs & Inst Techs to complete
Loop checks. Finally when we got
offshore fore the hook and installing
the umbilicals a diver left on a
transit strap. We found it in the bend
restrictor after ripping the umbilical.
Complete removal of umbilical send
ashore. Nightmare .

98

99
Brent Delta now
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Subsea History
Miller
The load out of BP's Miller jacket at
Nigg Bay

one breezy day and all our cars had a
new coating over them.

all top class guys.Also a lot of great
characters

Well if memory serves me right it
must have been built in 1979, I was
blow counting the piles for the piles
going into the new oil terminal pier.
You great fabricators oversprayed

So great to see, and so different from
what we have been recently been doing with Miller

Good old days, between Methil,
Nigg, Ardersier and Lewis we produced some monster jackets for the
North Sea, great times

Lot of great tradesmen in those days

I was an Apprent on the that job
and the topside, 16 and fresh out of
school. Amazing thing to be involved
in at that age,,,, and today.
I was involved I the pressure testing
of the flotation tanks, and did the
pneumatic lines on the clusters for
the grout line valves.
That's when we had proper fabricators
My very first project with BP and to
think that the next stage is decommissioning....Doesn’t time fly bye...
I was just on the job to cut the jacket
away from the base and place it
down in Stord.
The steel in the legs (4” thick in
places) was still in excellent condition
Amazing picture! Brings back childhood memories to me as I lived in
Balintore when the jacket was getting built at Nigg.
Engineering at its best. Nigg should
still be building jackets and topside...
Proud to have been an apprentice at
Brown & Root
I remember it well, I worked at Highland Fabricators during the construction and load out. It was fantastic
faculty with great history.

100
UT2 Issue 4 Sept 2018

101
UT2 Issue 4 Sept 2018

Subsea History
Miller
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Subsea History
CSO Apache
Miss my years on this ugly old tub working with what felt like real family. Best
ship and crew I ever had the pleasure to sail with. A work hard, play hard atmosphere and boy did we get the job done!
For those that don't know the original concept of reeled pipelay dates back to
WWII just Google PLUTO (Pipeline under the ocean) theres also some good footage on Youtube.
I took this one back in 2006 from the Skandi Carla!

I remember it well - I visited it when it was spooling pipelines for the Strathspey
field development for Texaco. She was at Invergordon. Must have been around
92.
The baby
I have had an amazing 11 years onboard of this vessel school
You must be very proud! Nice boat at the time.

104
UT2 Issue 4 Sept 2018

had a good two years on her as survey tech/online, fantastic crew and brilliant
boat to work on as well as the Apache 2
Fond memories. Great ship and crew
Had many happy years on the Apache, happy vessel and a good crew, good
memories.
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Subsea History
SMARTIE

Equipment not System to match the backronym
created as it looked like the candy covered chocolate.

Ocean Alliance

West Vangard

West Sole

Did not UDI have one of these in the Denmore office back in the 80s? I think I remember it when
I was a kid.
They had colour side scan sonar systems about
10 years ahead of their time. I remember dismantling them in 86 because no-one wanted them!
I think Scott is right about STS having one (Mike
Carrie and Max Argo)
UDI didn’t have one
I think STS may have had one (if not more) of
these when they first started.
Yeah, there was a shell still lying in the racks
when I was looking at the SuperScorpios back in
the ‘90s.
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MARINE UNIT TECHNOLOGY also developed a SIT
camera it was the start of the Osprey range the
predecessor to the 1321 SIT CAMERA
Did not last long, but served their purpose.!

In 1985, Smedvig Drilling's West Vanguard drilled on wildcat well 6407/2
when it struck a shallow gas pocket at 300m. Drilling was suspended while
they tried to circulate the gas out and increase mud weight.
The rig had a diverter so the driller closed the internal sealing mechanism to
divert the gas away from the drill floor. This sealing mechanism failed. The
rig blew out as the personnel were being evacuated. 79 of the 80 people
were helicoptered to safety. The body of the remaining person was never
discovered

I remember Smartie well. Mike Kettle and I evaluated it at
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PULSE
ULTRASONIC CHEMICAL INJECTION
METERING VALVES

The PULSE CIMV’s nonintrusive, line-of-sight ultrasonic
flowmeter achieves accuracy better than ± 3% of the reading.

Save opex with efficient, accurate
subsea chemical injection.
PULSE* chemical injection metering valves (CIMVs) feature particulate-tolerant ultrasonic technology
that reliably measures chemical inhibitor flow rate without the need for subsea filtration.
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By improving the precision of distributed chemical injection, PULSE CIMVs help you more efficiently mitigate
the formation of production-limiting hydrate, scale, and wax and reduce operating costs over the life of the field.
Find out more at

cameron.slb.com/pulse
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