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NEWS

Subsea Test Tools
C7 CAMERA

SUBSEA RESERVOIR

Underwater technology supplier OceanTools has
added to its extensive range of high specification
subsea cameras with the launch of its new C7
colour model.

Aleron has added a 1200 gal reservoir to
its rental fleet. The Seanic subsea reservoir
is a pressure-compensated collapsible unit
with a protective cage and mudmat for safe
deployment and recovery. It is used in the
deployment, injection or recovery of fluids to
and from equipment residing on the seafloor.

Differing from its sister products, the C7
multipurpose subsea camera has an integral high
intensity controllable light ring to illuminate the
underwater environment, providing clear video
footage at depths down to 6000m.
The compact C7 subsea observation camera
offers a 800 TVL resolution composite video
output with a wide dynamic range providing
superb video quality under all lighting conditions.
The integral light ring has 12LEDs that can
provide light output of up to 2250 lumens.
The unique design is manufactured from Grade
5 Titanium and features separate Sapphire
windows for the camera and light ring to
eliminate reflected light.
Brian Hector, Technical Sales Manager,
OceanTools said “The C7 has been designed
with specific customers’ requirements in mind
and utilises the latest CMOS sensor camera
technology and high efficiency ultra-bright LED’s
in a very small 6000m package.
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Insulation Resistance
Subsea TDR
Optical TDR
Sensor Monitor

The standard bladder is capable of storing
fluids such as ethanol, methanol, isopropyl
alcohol, glycol, transaqua ht, fresh and salt
water. Refilling and emptying topside is
accomplished via 2in ball valve.
Other options include a smart interface for
flow rate and totaliser via subsea flowmeter
and subsea display, along with datalogging if
required.
The reservoir weighs 17 000 lbs/7711kg filled
with water or 6800 lbs/3085kg(in air) when
empty, It measures 153ins in width, 144ins in
length and stands 112 ins high with Mudmat
deployed.
It is available in Aluminum 6061-T6 and
Stainless Steel
l Rentals and services company Centurion
recently acquired Aleron. It now joins Seanic as
a fellow Centurion company.

"We believe the C7 is the smallest camera
currently on the market to be able to offer very
high-resolution SD video and integrated LED
lamps making it truly versatile”.
1200 gal reservoir

C7 colour camera.

Tel: +44 (0)1904 215161 • Email: sales@C-Kore.com

www.c - kore.com

H Y D R AT E D E T E C T I O N S Y S T E M
TSC Subsea has developed an
acoustic system for deepwater
hydrate detection. The tool uses
TSC Subsea’s ART technology on a
moving platform to rapidly assess
pipeline contents over complete
pipe runs.
Data is collected in real time and
processed with several algorithms
to monitor signals from the far end
side of the pipeline which detect if
hydrate is present.
Typically deployed via ROV
manipulator, it can also be fitted
directly onto an ROV and has a
depth rating of 3000m. The highspeed data collection achieves cost
savings by minimising ROV and
vessel time.

4

Now with
Optical TDR

C-Kore automates the entire testing process,
achieving significant cost savings. It’s safe for use
on all subsea infrastructure, giving you better data
much faster without extra personnel.

Common applications include
detection of, or screening for,
hydrate in subsea pipelines and wall
thickness measurements on subsea
pipeline.
The ART vPush was developed to
meet the specific needs of a major
operator. TSC Subsea collaborated
with DOF Subsea Norway to
complete the project for the
operator in Angola, West Africa.
Tasked with locating a hydrate
in the pipe, the team
deployed the ART vPush
which scanned 12km of
8in 3LPP coated water
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injection line in just 3 hrs at 1300m.
The hydrate plug was found and
scanned for exact measurements.
TSC Subsea is part of Eddyfi NDT
and is a partner in Senter for
Forskningsdrevet Innovasjon (SFI)
or Smart Ocean.

NEWS

DIVER SAFETY TAKES TO THE SKIES
UK based global lead in hyperbaric
and saturation diver rescue, Mimir
Marine, recently received a call
following damage to a (BP Baku
owned) Hyperbaric Reception Facility
(HRF) rending it unserviceable.
BP and their diving contractors
deemed a replacement was
necessary to allow seamless safe
diving operation to continue.
The Hyperbaric Reception Facility is
a triple compartment 300m depthrated chamber complex that forms
a shore-based safe haven available
for the controlled decompression of
saturation diver if the diving vessel
has to be abandoned, for example,
following a fire or collisions.

and getting clear of the danger.
The cramped conditions, however,
mean they are not appropriate for
the multi-day decompression of
between 9 to 24 divers.
HRFs are positioned so, if required,
the hyperbaric lifeboat can be taken
to an appropriate safe harbour and
the dives transferred under pressure
(TUP) into the HRF chamber. It has
comfortable seating, shower and
toilet section (the so-called wet
pot) and a sleeping area. HRFs have
multiple redundancy of all their life
support systems.

Antonov 124 heavy lift aircraft

The diver’s decompression can
take many days. The
hyperbaric lifeboat with
its small internal chamber,
is appropriate for evacuation

Mimir Marine own globally
deployable HRF systems and
brought one to immediate notice
for mobilisation to Baku, by air,
using an Antonov 124 heavy lift
aircraft from East Midlands airport.
The system was confirmed ready
within two hours of the call and
held on standby.
"The 80-ton life support package
was designed by Mimir for air
transport," Gerard Laden Director
at Mimir commented, "although for
overseas operations, transport by
ship is the norm.
Paul Grant Vessel Manager Diving
BP AGT Region commented
"Accessing both a HRF and
Antonov 124 at short
notice is a logistics
challenge, however
we have policy and
procedures to ensure the
safety and security of our diving
operations. "
Kris Chambers BP Global
Diving Technical Authority said,
"Occasionally, non-routine decision
making is required to ensure there
is no deviation from our very high
standards of emergency properness
planning. The equipment arrived in
country within 12 hours of leaving
the UK."

Loading the HRE

The Antonov 124 was design in
the Ukraine in the 1980s and is the
world 2nd heaviest gross weigh
production aeroplane. The 124
can carry 150t of cargo with a
120t single package being winched
onboard. The 24-wheel landing
gear is design for landing on rough
terrain.
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UNDERWATER NEWS

VEHICLE GUIDANCE
Submarine cable installation and
repair specialist Asso Group has
chosen underwater vehicle guidance
technology from Sonardyne for its
expanding trenching fleet.

and telecommunications cables,
including interconnectors and
offshore wind inter array and export
cables, in down to 800 m water
depth.

The company, based in Greece
and with operations globally,
will install Sonardyne’s subsea
Lodestar attitude and heading
reference sensors (AHRS) on its
trenching machines working across
interconnector and offshore wind
cable installation, protection and
repair.

Using Lodestars on its trenchers
will allow technicians to complete
cable laying and burial operations
efficiently, by maintaining a high
level of situational awareness of the
platform’s dynamics, which is key
when to keeping the vehicles on
course in geotechnically challenging,
zero visibility environments.

Asso Subsea specialises in hard
soil conditions using its in-house
designed fleet of shallow to
deepwater trenchers. Its largest
system, the nearly 13m-long
AssoTrencher IV, can cut trenches
up to 2.3m deep for burying power

In addition to AHRS, some wind
farm project specifications can
also require the use of an inertial
navigation system (INS) on
trenchers, in order to ascertain an
accurate as laid position of their
subsea cables.

The AssoTrencher
IV Mk9, will benefit
from underwater
vehicle guidance
technology from
Sonardyne.

EXTREME WINCH
below the ice sheet, which has a
thickness of 2600m at that location.

uncover the past environment at the
lake site.

The winch has been especially
adapted to conduct electromechanical ice drilling and subglacial lake sampling in partnership
with British Antarctic Survey.

Lakes deep beneath the Antarctic
Ice Sheet do not freeze due to
geothermal heating and the high
pressure created by the weight of
the ice sheet above them. Potentially
their undisturbed beds could
provide a unique insight into climatic
conditions hundreds of thousands of
years ago.

MacArtney’s Hans-Jørgen Hansen,
Sales Director - Ocean Science said "We
have a long-term relationship with
the BAS, supplying them with winches
and other gear going back to the early
1990s.

The winch will be used in West
Antarctica, where an 18 km2
subglacial lake has been identified by
the Chilean research centre, Centro
de Estudios Científicos (CECs). The
lake, named Lake CECs, is situated

The winch will send down various
probes to take samples of the
bottom sediment, collect lake water
and measure water properties. These
samples will be analysed to identify
any microbial life within the lake and

MacArtney has supplied the British
Antarctic Survey (BAS) with a Cormac
Q5 winch, specially upgraded to
cope with extreme temperatures
down to -30°C in the summer and
customised to carry a 3500 m cable.
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"The BAS is one of the world leaders
in ice drilling, an expertise much in
demand by other countries. We were
invited to tender for the supply of
this customised winch and won the
contract due to the reliability and
proven performance of previously
delivered MacArtney winches for
Arctic and Antarctic operations."

CUSTOMISED WINCH SOLUTION
The winch is fitted with a power and
data cable with conductors for ice
drilling but can also be spooled with
3500 m of coated zylon tether for an
ultraclean sampling of the lake.
A percussion corer probe designed
to recover up to 3 m of lake bed
sediment will be attached to the
tether to collect core samples.

MacArtney supplies
customised
CORMAC Q5 winch
for subglacial
lake sampling in
Antarctica.
Photo: Peter
Bucktrout, British
Antarctic Survey

The sediment under the Antarctic ice
sheet is likely to date back hundreds
of thousands of years to a time
when humans first started to evolve.
Samples collected from it will give a
unique insight into climatic conditions
and microbial life at that time.

9

Density corrected
depth data
directly from one
instrument.

UNDERWATER NEWS

GAPS

The Bathy2 is an
enhancement of the

Seaforth Geosurveys recently acquired iXblue new Gaps
M5 USBL system to support data acquisition for marine
geophysical survey projects. This includes one in the
Canadian Arctic as well as multiple other projects such
as support of sidescan sonar operations during lost and
abandoned fishing gear (Ghost Gear) identification and
retrieval efforts.
“Having rented the iXblue Gaps USBL systems for many
years to conduct our subsea positioning operations, we
were always pleased with the highly accurate results
provided by the system for the tracking of subsea vehicles
and towfish,” says Jonathon Randall, Technical Manager at
Seaforth Geosurveys.
The latest addition to iXblue’s USBL product range,
Gaps M5 has already been adopted by many companies
worldwide. It offers accurate positioning and tracking of
subsea assets and provides horizontal tracking capabilities
and high-precision geo-referenced positioning, especially
in shallow waters where it has shown accuracy better than
0.5% up to 995m water depths. It is a medium-frequency
ultra-short baseline (USBL) system combined with an

MIDAS Bathypack
offering Valeport’s
proven survey industry
standard sensors to

Bathy2
IxBlue's GAPS
Attitude and Heading Reference System (AHRS) based on
fibre-optic gyrocompass (FOG) technology.
With no calibration required, it can be easily deployed
and operated from any vessel of opportunity. Free
of export, the new Gaps M5 is quick and easy to ship
anywhere in the world, saving even more operational
time and offering efficiency on the field.

generate precision
Sound Velocity and

The latest evolution in
bathymetric measurement

Density proﬁles for
highly accurate depth

To ﬁnd out more contact sales@valeport.co.uk
+44 1803 869292 | www.valeport.co.uk

and height data.

HydroSurv REAV-28 Uncrewed
Surface Vessel (USV) surveying
seagrass meadow

S E AG R A S S S U RV E Y
A new, non-invasive method to
measure and monitor seagrass biomass
on the seabed around England’s South
West coast is being developed as part
of an ongoing, collaborative project.
The innovative new technique is
currently being trialled by local
companies HydroSurv and Valeport,
working with the University of
Plymouth and Natural England, and
supported by a grant of more than
£266,000 from Innovate UK’s Smart
Grants programme.

A full-stack solution consisting of a
Valeport VA500 altimeter installed
onto a HydroSurv REAV-28 Uncrewed
Surface Vessel (USV), specifically
developed for this project, provides a
non-invasive, cost-effective platform to
survey seagrass sites. A large, validated
signal library and deep learning
algorithm, developed by the University
of Plymouth, deciphers the survey
data to predict seagrass distribution.
The data is visualised and interpreted
within a cloud application created by
HydroSurv.

It builds on the concept of the
acoustic reflectivity of seagrass
providing valuable information to
characterise submerged aquatic
vegetation.

The USV platform facilitates accurate
repeat surveys that can be compared
to monitor temporal changes in
seagrass coverage for the planning of
protection and regeneration projects

HydroSurv REAV-28 Uncrewed Surface Vessel (USV)
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at biodiversity-rich worksites. The full
solution, which was demonstrated
successfully to project stakeholders
for the first time in May this year,
is set to change the way seagrass
meadows are monitored in the future,
complementing traditional diver
surveys to cover much larger areas
and enable rapid re-survey work as
required.
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The VA500 altimeter, which uses
state of the art signal processing,
was customised by the instrument
manufacturer for this project.
Jim Gardiner, Research Scientist at
Valeport said: “The VA500 altimeter
was developed to deliver reliable
underwater range measurements in a
compact, robust package.

Remove the water

SUBSEA NEWS

with the help of a JW Fishers Side Scan Sonar

* Missing F-150 found in blackwater
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Subsea transformer

The world’s most powerful subsea
transformer is being tested in
the Port of Vaasa in Finland and
will enable the electrification of
subsea equipment using renewable
hydropower thus reducing energy
consumption and carbon emissions
Hitachi Energy has started testing on
the world’s most powerful 24-MVA
subsea transformer, which will be
supplied to OneSubsea.
A subsea transformer is an advanced
technology due to its ability to
operate in waters at a depth of up to
3000m and in extremely demanding
conditions, including high pressure,
corrosion, subzero temperatures,
and strong underwater currents.
The tests will involve submerging
the 55t subsea transformer into
the harbour basin to monitor its
thermal behaviour and pressure
compensation system, as well
as ensure its reliability in subsea
conditions.
The transformers form part of a large
contract awarded to Hitachi Energy

for the supply of two subsea OceaniQ
transformers, two input transformers,
two step-up transformers, and a
common step-down distribution
transformer.
Once tested the subsea transformers
will be submerged off the Norwegian
coast in waters to a depth of about
850m and will power the OneSubsea
multiphase compression system for
the Shell Ormen Lange field in the
Norwegian Sea.
Ormen Lange Phase 3 is a fully
subsea-to-shore processing system
fed by hydroelectric power from the
Norwegian grid. It is one of the lowest
carbon-intensive and most energyefficient recovery improvement
projects in the industry.
The OneSubsea compression system
will be powered and controlled
from the Nyhamna onshore gas
processing plant, which is 120km
from the subsea location.This power
stepout distance sets a world record
for transmitting variable frequency
power from an onshore facility to
equipment on the seabed.
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SUBSEA INTEGRATION
ALLIANCE
Schlumberger and Subsea 7 have
signed an agreement to renew
Subsea Integration Alliance for a
further seven years.
Subsea Integration Alliance is
a worldwide non-incorporated
alliance between Subsea 7 and
Schlumberger’s OneSubsea
subsea technologies, production
and processing systems business.
They will jointly design, develop
and deliver integrated subsea
development solutions through
the combination of subsurface
expertise, subsea production
systems (SPS), subsea processing
systems, subsea umbilicals risers
and flowlines systems (SURF), and
life-of-field services.
Over the past seven years, the
alliance has worked collaboratively
with clients to design, develop and
deliver integrated SPS and SURF
solutions proven to optimize the
cost and efficiency of deepwater
developments.

S U B B OT TO M P I P E L I N E S U R V E Y
EdgeTech has recently added a new
feature to the popular 2050-DSS
combined sub-bottom profiling and
side scan sonar system.
The new Pipeline Survey Mode
provides the ability to select a smaller
hydrophone sub‐array enabling
a larger fore‐aft beamwidth and
faster transmission rate and hence
increasing pipeline detection when
running crosslines.
The 2050-DSS systems use a flat
multi-channel Polyvinylidene Fluoride

(PVDF) hydrophone array to generate
high resolution images of the subbottom stratigraphy in oceans, lakes,
and rivers and provides excellent
penetration in various bottom types.
The sub-bottom receiver array
is segmented for standard subbottom profiling surveys or pipeline
survey mode for optimal location of
pipelines or cables and measurement
of depth burial.
The 2050-DSS also boast a trifrequency side scan sonar, where
any two frequencies can be operated
simultaneously.
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The towfish can be fitted with either
a 120, 410 & 850 kHz or a 230, 540 &
850 kHz arrays along with a 2-16 kHz
sub-bottom projector.
The 2050-DSS comes complete with
a combined side scan and subbottom towfish with built in depth,
heading and altitude sensors, digital
telemetry over a single coax cable,
ROV interface, a 19-inch rackmount
topside, EdgeTech’s DISCOVER
acquisition software and optional
magnetometer interface.

TERRADEPTH

O C E A N

C L O U D

TERRADEPTH PLANS TO BREAK OPEN MARINE DATA SILOS AND CAPTURE SEAFLOOR INFO AT NEW DEPTHS WITH AUVS
When the The Nippon FoundationGEBCO Seabed 2030 project
announced plans this year to
leverage Terradepth’s Absolute
Ocean cloud-based portal as
the ocean data management
platform for its crowd-sourced
Seabed Trusted Node programme,
the message to the marine
conservation community was
clear – The days of siloed
ocean databases are gone.
The community must embrace
collaborative and accessible
information management
technology so it can scale to global
levels.

languishes in inaccessible proprietary
databases and unsearchable
forgotten hard drives.
Terradepth is taking direct aim at
both the data sharing and data
scarcity issues with the development
of its Absolute Ocean (AO) platform.
Firstly, AO serves as a geospatial

data management system where
data sets can be stored, visualised,
queried, and shared by users with
little or no scientific backgrounds.
Secondly, the platform is a
marketplace where geospatial data
sets can be browsed, purchased, and
downloaded – often as a secondary
use to their original purpose.

But Terradepth isn’t stopping there.
The company is using the AO platform
as the showcase and delivery
mechanism for an aggressive data
collection program of its own.
Terradepth has taken a leadership role
in deploying Autonomous Underwater
Vehicles to map the seafloor for a
variety of commercial uses and is

developing a new class of uncrewed
vehicles to explore sea depths once
thought unfathomable.
AO made its soft debut in beta
form to great interest among the
international ocean technology
community at Oceanology
International in London this
past spring, and was featured by
partner TCarta at the 2022 GEOINT
Symposium earlier this year.
Its official commercial rollout
comes this October at the Oceans
Conference and Exposition in
Hampton Roads, Va.

“Comprehensive study of the ocean
ecosystem, especially the seafloor,
has traditionally been thwarted
by two obstacles - the cost of data
acquisition and resulting lack of
data sharing,” said Jason Schwartz,
Vice President of Corporate
Development for Terradepth of
Austin, Texas.

ENHANCING MARINE
OPERATIONAL EFFICIENCIES
“Our objective in building AO was to
facilitate analysis and collaboration
through intuitive exploration while
increasing operational efficiency
and the quality control process,”
said Evan Martzial, Terradepth Vice
President of Business Development.

Schwartz pointed to the oft-cited
statistic that we know more about
the surface of our Moon than about
the subsurface of our oceans.

“For many marine survey
organisations, this will be the first
time all their data is accessible in one
place.

"Depending on who you ask, it’s
been estimated that only between
10 and 20 % of the ocean depths
have been mapped to today's
modern standards or at a high
enough resolution to provide
value," said Schwartz.

"Energy, environmental,
engineering, construction, and
telecommunications organisations
are notorious for acquiring expensive
seafloor data, using it once, and
never leveraging it again, explained
Martzial. AO will ensure data is never
lost, and will provide on-demand
ocean data access to enterprise
business units, departments or
customers, regardless of geography."

"But what’s more frustrating is that
much of the bathymetric mapping
data that has been collected
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Terradepth developed AO on top
of a powerful geospatial engine
which gives the platform much of
the same functionality as a GIS.
Users can upload their data into the
secure system in popular geospatial
formats. The data can then be easily
searched by geographic coordinates,
acquisition date, data type, or other
query parameters.
Subscribing organisations can set
permissions to allow access for all or
some files across their enterprise and
to partners in any location.
The Seabed 2030 Trusted Node
project, for example, will leverage
these capabilities to scale its
ambitious ocean mapping project to a
global level.
A collaboration of the Nippon
Foundation in Japan and the General
Bathymetric Chart of the Oceans
(GEBCO), Seabed 2030 is providing
water depth loggers to ocean-going
vessels to capture bathymetric points
during their travels. Stored in AO,
the data will be freely available to
educators, researchers, and marine
enthusiasts everywhere.
"Providing a user-friendly, immersive
interface for the visualisation of vast
high-resolution geospatial datasets
enables users to make better and
faster maritime decisions," said
Martzial.
Terradepth has seeded AO with
thousands of open-source and
publicly available data sets.
These currently include side-scan

TERRADEPTH

Terradepth's team incorporates high-precision 3D printing techniques to generate fittings and electronic enclosures that
are part of several subsystems inside the autonomous underwater vehicle.
sonar, synthetic aperture sonar,
magnetometer grids, multibeam
bathymetry, LiDAR, satellite-derived
bathymetry, and satellite imagery.
Subscribers can access these files
along with their own proprietary
data sets to perform advanced
visualization and geospatial analysis.

Because the system is browser
based, it serves as an ideal
collaboration platform, especially
in QA/QC applications. Two
geophysicists on different sides of
the globe, for example, can view a
magnetometer grid simultaneously
online in AO.

The Austin firm expects the platform’s
ease of use and e-commerce functions
will incentivise organizations,
especially in energy and government
sectors, to archive their data after it
has been utilized and then make it
available for sale as secondary revenue
streams.

Just as they would in a terrestrial
GIS, users can view marine data
sets in 2D and 3D from a variety of
perspectives, scales, and viewing
angles. Linear distances and areas
of subsurface features can be
measured.

They can rotate the data set and
annotate it as they debate whether
an anomaly is a seafloor feature
or merely a sensor artifact. The
advantage is they can examine the
exact same data layers from the
same perspective at precisely the
same moment.

Additionally, AO can serve as a primary
online marketplace for new data
sales. Both situations will dramatically
expand the seafloor information that
is accessible for commercial and casual
applications.

Data sets can be viewed by
themselves or overlaid on each other
for analysis. A profile tool allows
users to draw a line across a data
stack in plan view to see a terrain
cross section of the information. The
profile can include both terrestrial
imagery and subsurface data to show
complex relationships between the
on- and offshore coastal ecosystems.

Terradepth is also developing
geospatial analytics for use in AO.
A valuable tool currently in the
works is AI-based Automatic Object
Recognition that will allow users to
automatically detect and identify
objects of interest on the ocean
floor. More analysis functions will be
launched in the coming months.
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One of the first geospatial firms
to partner with Terradepth for
online data sales is TCarta Marine
of Denver, a leader in satellitederived bathymetry (SDB). The firm
extracts highly accurate bathymetric
measurements and seafloor
classification maps from multispectral
satellite imagery.
While the firm performs numerous
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TERRADEPTH

Cable solutions that
challenge the status quo

custom SDB projects for energy,
defence, and government clients
worldwide each year, it also has
an extensive offering of off-theshelf SDB products. Making them
available on the easy-to-query
AO marketplace significantly
streamlines the buying process,
especially for small-area or one-off
purchases.
EXPANDING THE SEAFLOOR
SURVEY DATABASE
While the AO platform fosters
geospatial data archiving,
accessibility and sharing.
Terradepth is also addressing scaled
ocean data acquisition. It believes
Autonomous Underwater Vehicles
(AUVs) are among the keys to
solving this problem. The company
has purchased multiple off-theshelf AUVs and begun an aggressive
campaign to capture ocean bottom
data as a commercial service.
“AO is part of our service,” said
Terradepth’s Schwartz. “We can
deliver seafloor surveys to clients
through the platform and also

Working on the Abraham AUV

AO Let's go! Joe Wolfel, CEO of Terradepth
manage the files there, so they
aren’t lost or corrupted. The client
can access them whenever they
need to and share them with other
non-technical stakeholders.”
The response to the company’s
commercial services has been
enthusiastic. Much of the work has
involved traditional geophysical
surveys for energy companies
involved in oil and gas exploration,
but the offshore wind and
telecommunications industry are
rapidly growing customer bases as
well.
“Before a wind turbine can be
installed on the seafloor or a
telecommunications cable run
across the ocean bottom, the
sites have to be mapped at high
resolution to detect hazards and
other features,” said Schwartz. “In
some parts of the world, we even
search for unexploded ordnance.”
Terradepth typically equips
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the AUVs with multibeam, side
scan, sub-bottom profilers and
magnetometers along with highaccuracy location/navigation
devices to georeference the
collected data.
With the increasing demand for
energy, offshore exploration and
renewable infrastructure siting
are heading into deeper waters
where existing AUVs offer limited
operating capabilities. The vehicles
currently deployed by Terradepth
can capture data for about a day
ranging anywhere from 1 to 1000
meters.
The Texas firm is also developing
a more capable AUV which
has already undergone test
operations in Austin’s Lake Travis,
innovating around autonomous
energy recharge that will enable
mission endurance of between 15
and 30 days, down to depths of
6,000m.

Which design considerations are the most important for your project?
And how does ROV Cable manufacturing work?
Discover all about ROV Cable manufacturing, requirements,
the latest trends and make your subsea project a success!
To help you select the perfect ROV cable, please download
our Ultimate Guide here or scan the herein QR code.
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Connect with us : deregtcables.com / LinkedIn

CABLE REPAIR

ONE SMALL SNAG

BROKEN SUBSEA CABLE? RETRIEVE IT WITH A GRAPNEL. BUT WHICH ONE?

When laying a cable, it is common to
run a grapnel along the route at the
planning stage before committing
expensive equipment onto the sea
bed.
"This not only used to clear the route
of debris," said Halford. "In telecoms,
pre-lay grapnel runs (PLGR) focus on
the seabed surface, with minimal
seabed penetration although they
are not designed to penetrate to
1 or 1.5m into seabed, which is
the common target burial depth. A
seabed surface PLGR still provides
very valuable groundtruthing of the
survey report.

Fast underwater currents can
sometimes sweep away the
protective soil covering leading to
an unplanned loss of burial. Losing
this protection could mean that the
previously secure cable can move,
potentially causing physical damage
while over time, cyclic movement can
cause strain failure.
Should this line failure occur, the
line being totally severed or only
a component within the bundle
breaking down, the engineers need
to find the exact the location of the
failure.
Companies such as C-Kore can
work out the position with extreme
accuracy using Time Domain
Reflectometer (TDR). Similarly, a
tone can be applied to the cable and
monitored using a TSS pipe tracker
on an underwater vehicle following
the route. Once the tone is lost, this
pinpoints the location of the fault.
Repairing the line involves cutting
the line if it is not already severed
and splicing a bridging piece to both
ends. While systems exist to repair
power cables on the seabed using a
specially-designed hyperbaric unit,
it is considerably more common
the bring the entire cable up to the

"This is carried out 1.5x water depth
away from the cut so that if a line is,
caught, the loose end does not slip
off the fluke."

PRE_LAY SURVEY

Subsea cables potentially face a large
number of external threats to their
integrity such as being accidentally
dragged across the seabed by ship's
anchors. In water depths of less than
200m, particularly as the cables
approach the shoreline, they may
also be snagged by fishing trawlers
and nets. Trawling can be done much
deeper, hence common to bury cable
down to 1500m water depth

vessel on the surface to carry out the
repair.
Dynamic Load Monitoring (DLM)
have established themselves as
leading specialists in the design,
manufacture, repair and calibration
of cable working equipment for
the offshore, renewable energy,
marine, subsea and lifting and rigging
industries.
Director Jeff Halford explains
"The longitudinal tension within the
cable would immediately resist it
from being lifted off the seabed.
The first step, therefore is for the line
to be completely cut if it isn’t already.
The procedure for working on thinner
telecomms cable differs from thicker
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A flatfish
anchor
Image:
Steven
Onley

"A running line gauge along the
tow line constantly monitors the
tension, giving the designers some
indication of what the seabed soil is
like. This essentially consists of three
wheels which measure deflection in
the wire to measure tightness and
straightness, which can be related to
soil type cohesion."
Grapnels are normally painted before
being deployed, as the wear pattern
on the paint is a very useful indicator
of the type of seabed encountered.

power cable."
For telecomms cable, the most
common way of cutting cable on the
sea floor is to drag a flatfish grapnel
90deg across the line.
The actual devices have remained
unaltered for a century but in recent
decades, with the demand for larger
deeper cables, the industry has made
additions to the canon.

The selection depends on factors
such as the seabed geology and if
the line is surface laid or covered
with natural movement of sediment
which may require the grapnels
to reach down further into the
sediment.
They work by prongs trying to entrap
the line. If these prongs are very

A flatfish showing the groove
housings between the flukes that
can accommodate blades or gloves
robust, they are sometimes known as
flukes but if they are finer, they are
equally common referred to as tines
or tynes although the definition is
arbitrary
FLATFISH
The Flatfish Grapnel consists of a
large high-strength steel diamondshaped plate with two flukes
anywhere up to a metre in length.
At the base in between the flukes is
wide semi-circular seat which can
incorporate a blade. The blades are
curved for lightweight cable but more
flat for armoured cable
"Flatfish grapnels are designed for
use in soft or smooth seabeds of any
depths," said Halford "They can be
supplied with short or long prongs or
flukes to increase the probability of
snagging the line.
After the cable is cut, each loose end
has to be recovered to the surface
and this too involves drawing
grapnels along the line in
an attempt to snag it.
Gifford
grapnel
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Flatfish grapnels are often used for
this, however instead of the blades,
the seats can be fitted with black
"gloves" designed more to grab/hold
the cable.
"The actual selection of grapnel
components would be the decision
for the operator but it is common
that the single line would contain
a number of different types," said
Halford.
"A typical example would be
something like a Flatfish as
a termination with maybe
a Rennie or Gifford
positioned up the
chain which provides
additional weight to
hold the body down."
GIFFORD
The Gifford can be
considered as four-link chain
consisting of a cast high
strength steel body with
hooks positioned at right
angles to each other. The
hooks themselves broadly
resemble a crane hook with
a broad seat forming a cup to
hold the snagged cable.
They can be used on any type
of seabed, but were originally
designed to snag cables af
around 50mm–-90mm diameter
on rocky or coral environments.
They are often used in conjunction
with Rennie grapnels.
All images: Dynamic Load
Monitoring unless stated.

Small
Rennie
and large
Rennie

CABLE REPAIR

Detrenching
Grapnel
SON OF SAMMY
One improbable name for a
grapnel is the 'Son Of Sammy'
which dates back from grapnel
work by Cable and Wireless using
a sandpoint grapnel. Even after
numerous attempts, this kept
missing the cable.
"The engineers decided that they
needed longer 'legs' and modified
the original design," said Halford.
"They nicknamed it Sammy the
Spider.
"They used Sammy but noticed
that upon retrieval, the legs had
become very disjointed against
a harder-than expected seabed.
They consequently set about
reinforcing the legs with steel to
make the structure considerably
more robust. The 'Son of Sammy'
became instantly successful.
The round bottom grapnel
consisting of six hooks
radiating centrally
around a main
shank.
It can
be used
in clay and
sand seabeds
and can achieve in excess of 1m
penetration
Son of Sammy
The grapnel can be
manufactured with fixed hooks,
but if space presents a problem,
these projections can be folded
and stowed during periods of
non-use. The square cross section
of the hooks provides increased
holding capacity during operations
in soft seabed conditions.

RENNIE
The Rennie Grapnel is built up of
articulated flat links each containing
a pair of flukes welded onto the steel
body, and like the Gifford, connected
in sets of four, with each successive
plate positioned at 90deg to the
subsequent body to form a chain.
The Rennie Grapnel can be used on
any type of seabed but originally
designed for rocky environments.
These grapnels come in different
sizes typically designed to recover
or clearing cables up to 90mm
diameter.
SLIDING PRONG
For sandy seabeds, operators often
select a Sliding Prong grapnel. This
has a shank with a square crosssection, over which are slid double
pronged sleeves. The sleeves are
designed to allow a quick and easy
removal/renewal of broken or
damaged prongs.

Sliding Point Grapnel
To improve the probability of
snagging a cable, the
sleeves are placed
in alternate 90deg
orientations. The outer
edge of the wings are
rounded to protect the
grapnel when going over
cable sheaves.
The grapnel flukes
can extend up to.9m
in length for when the
cable is believed to be
buried.

Manufactured from high strength
structured steel, it is typically
available in sizes up to 250kgs
depending on penetration
requirements.

water column. When in operation, it
allows the entire structure to move
across the seabed without sinking.
At one end is a scissor-shaped
structure (retracted in the illustration)
which is designed to break the seabed
surface, reaching down to grab the
cable.

The single-piece prongs are flux core
welded for increased strength and
the tow points are integrated into the
main shaft.

"Towing any grapnel from a large
and powerful vessel is potentially
hazardous in that the grapnel could
easily break," said Halford. "This is
particularly true of seabed-penetrating
designs.

These grapnels are particularly useful
where the cable has self-buried to
a minor degree and it is common to
add a Rennie/Gifford grapnel train for
extra weight and penetration.

""It is common, therefore, to include
shear pins with a breaking load of, say,
15t. These will sacrifice themselves
before the entire grapnel is put under
too much load.

SPEARPOINT
Slightly more robust is the Spearpoint
grapnel which is designed for sandy
seabed environments where some
resistance can be expected. It consists
of a shank with five prongs with
Hardox reinforced tips to prevent
them from bending against a harder
seabeds.

Another common design is use
of wheels - the a WDTG (wheeled
detrenching grapnel).

POWER CABLE
Subsea power cables are often of
considerably larger diameter and
heavier than the thinner telecoms
cables. These consequently require
more powerful hydraulic tools to grip
or cut them.
These are almost totally buried and
so the first stage is to expose the
cable.
One useful technique is to employ
an excavator dredger. These can be
diver- operated but more commonly,
attached to the side of an ROV.
These suck in water from the top
and propel vast volumes out of the
rear nozzle using hydraulic motors.
This creates a suction effect on the
other end which is accelerated by a
venturi within the body. The front
is connected to a nozzle head via a
flexible tube.
Alternatively, the excavation may
be carried out by the vehicle
subsequently responsible for the
cable reburial.
CUTTER
The main way of cutting a thick
cable is to use an anvil cutter. These
devices are normally composed
of corrosion resistant and durable
coated steel and stainless steel which
gives them weight in air
of anything up to 375kg (
324kg in water). This weight
demands an ROV to deploy
it and provide the
hydraulic power.

DETRENCHING
The detrenching Grapnel is
designed to lift deeply buried
cable that is not able to be
caught using conventional
grapnels, out the seabed.
Burying the cable offers
Spearpoint
protection and this may result in
cost savings as the cable may require
less armouring.
The grapnel has a wing-like stabilising
bars either side of the main body to
assist dynamics and balance in the

Sandpoint
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SANDPOINT
Another useful tool for recovering
cable from sandy soils or easily
disturbed seabeds where little
resistance is likely to be experienced,
is the Sandpoint Grapnel.

A ROV carrying a Vortex
flow excavator

In operation, the
cable is placed
in the cutter
slot and an
A Webtool
cable cutter
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A Pharos cable gripper
arm moves across to trap the cable.
This arm provides the anvil that the
cutting blade subsequently pushes
against at a pressure of up to 10
000psi.
GRIPPER
The cables have then to be held and
brought to the surface. A number of
devices exist.
One such is a body with hinged forks
that, when engaged, arc down and
capture the cable between them.
Another type of gripper is a scissor
system in which the jaws are placed
over the cable. An ROV with a torque
tool then stabs into the bucket
and turning a thread
makes the jaws close.
The 430kg
cable and
retrieval
tool can be used on
cables of 6″ to
8″ diameter
and provide
a lifting/
gripping
capacity –
20t.
"When gripping a Allspeeds
cable, it is necessary cable gripper
to get exactly the
correct amount of traction' said
Peter Shearer, Senior Submersibles
Superintendent on the CS Resolute.
"We setting the jaw size and back
spacers to get just the right amount
of grip on the armouring. Too much
and it is difficult to release the cable
as it deforms into the jaw teeth,
not enough and the cable will slip
through on recovery.

CABLES

ROV CABLES

Sander van Leeuwen, Business Development Manager at DeRegt talks to John Howes about ROV Cable Design

STRENGTH: STEEL VS ARAMID

A ROV umbilical is an opto-electrical cable used
to provide power and carry data to and from the
underwater vehicle. Some may also be required to bear
the entire weight of the ROV. In general, its length of
the umbilical is governed by the water depth while its
diameter is related to the internal volume of functional
sub-components.

Nearly all conventional work-class ROVs use a steel
wire armoured main lift cable and tether management
system. Steel has both a high strength, high modulus and
is relatively cheap. It performs well in compression and
yield as it does in tension, giving a good crush resistance
and able to withstand the compression loads when
reeled onto a winch.

Umbilicals are normally engineered to meet specific
application demands but most follow general design
trends.

Steel also has good fatigue characteristics with a relatively
high endurance limit compared to its tensile strength.

The fragile optical cables that facilitate the two-way
data transmission require the greatest protection and as
such, normally reside towards the central core. These are
typically surrounded by copper conductors enclosed in
an extruded thermoplastic insulation and shielded by a
metallic tape.
The volume of copper is related to the amount of power
that needs to be transmitted through the line. This is
related to planned voltage drop required by the ROV’s
power consumers or elsewhere, by the amount of current
it has to carry to operate the vehicle.
With high current, heat becomes a consideration and
while this can normally be dissipated by the cold waters
when in use, it may become an issue for the part of the
umbilical stored on a reel.
A thin umbilical is useful as it produces less drag and
requires a smaller winch and handling system, but it
has to be strong enough to support its own weight. The
umbilical therefore also requires strength members to
limit the cable stretching and rotating.
“When a mass such as an ROV is suspended from any
cable, stretching of the line becomes inevitable,” said
Sander van Leeuwen, Research and Development
Manager at DeRegt Cables, “and up to a certain limit, this
can't do any damage.
"What is important, however, is that as soon as this load
is removed, the material elastically bounces back into its
original position. If this stretching exceeds a critical limit,
however, the cable deforms plastically, and this becomes
a problem.
Z-kink

Its main disadvantage is its high density at 7,890kg/
m³, giving it a high weight in water. As the length of the
umbilical increases, at some point, the steel will become
the dominating load and adding steel to make the cable
stronger will only contribute further to its self-weight.

Parts of an ROV Umbilical
“Umbilical overstretching can result in a number of
characteristic phenomena. Once such is a Z-kink.
"When the stress is removed from an over-stretched
cable, the deformed material has nowhere to go and
assumes a Z-shape, which may cause the stressed
mechanisms in the cable to malfunction.”
"Another manifestation of adding load to a cable is that
it rotates. ROV cable designers endeavour to minimise
this rotation but accept a maximum of no more than
3deg/m is manageable. Excessive rotation, however, can
have severe consequences including ‘bird caging’ where
different layers and wires cross each other (and in the
worst cases, interfere).
Alternatively, excessive rotation can produce a so-called
corkscrew which, in the worst case, can rupture the
core or strength member and put the entire vehicle
deployment and recovery at risk.
Sometimes, rotation creates a loop in the cable which
can result in permanent deformation in a process is
known as hockling.
STRENGTH MEMBERS
Ensuring the cable does not exceed its maximum working
load is the function of the strength members. In some
cases, the cable is designed to lift the vehicle out of the
sea, with the inside possibly still containing water yet
to drain away. It may also have to withstand the entire
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Above: Bird-caging. Below Hockling
launch and recovery system moving up and down in the
waves.
The two most common strength members within an
umbilical are steel and aramid fibre. Steel provides a
greater inherent crush resistance while aramid fibres
are lighter, making them preferable for deep water
applications where the self-weight of the cable becomes
a concern
“The internal components within an umbilical are not
(normally) laid parallel along the entire length of the
umbilical, but instead, are laid up in a helical structure,”
said van Leeuwen. This allows a certain stretch flexibility
while still retaining the key strength.
“The angle of the helix angle is important. Flexibility is
a very useful property in umbilical design as it concerns
bending. The minimum bending radius, in turn, is a factor
in the design of the deployment system. Increasing the
helix angle (shortening the helix length) can make the
cable more flexible
Imposing a heavy loads on such a helical structure would
theoretically cause the helix to unwind. To prevent
this, therefore, the cable has a balance between right-

Aramid fibres, however, have a very high strength
(3,000N/mm²) and a low density (≈ 1,450kg/m³) so when
used in water, adding strength to the cable means adding
significant load bearing capacity.
While more expensive than steel, the large quantities
now produced per year make aramid fibre relatively
cheap when compared with other high-strength fibres.
Aramids, however do have a number of disadvantages
when used for electro-optic cables. Unlike steel, the
material is only strong in tension and when it is in
compression the fibre kinks and buckles. The radial
strength is also low, making the fibres susceptible to
abrasion.
Aramid fibre has a lower tensile modulus than steel so
as electro-optic cables are designed for stretch, more
cross-sectional area of fibre is needed in comparison to a
steel cable. Aramid fibre also needs to be protected from
external damage and UV radiation, meaning an overall
sheath is required. As a result, an aramid cable with the
same working load as a steel cable has a larger diameter.
When an aramid cable is flexed the aramid fibre layers
abrade each other, so unlike with steel, the flex life of
aramid fibre is governed by internal friction and wear.
Larger bend radii of the winch and sheave wheels used in
the handling system are usually necessary to compensate
for this.
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twist settings (eg, 95% in the first run
and 90% in the second).

hand laid and left-hand laid helical
components. This is known as torsion
balance.

Because all components per layer
have the same diameter, helix angle
and pitch circle diameter, the cable
can pass through the machine with
accurate back twist settings for each
layer.

Selecting the lay angle and lay
direction for each individual layer
makes it possible to ensure that the
main load is always carried by the
strength members rather than other
functional components.

SUB-BOTTOM
PROFILER

A third method is Group Lay
Construction. In this, subcomponents
are laid up together separately
and then bundled again with other
components in a second helix.

Each component has the same lay
length but different helix angles. For
example, components in the centre
have a small helix angle which means
that when the conductors and/or
fibre optics are close to the centre,
they will stretch the most.

This results in a very flexible
construction, but it is also more
expensive.
OUTER SKIN
As a result of the circularity of the
components used in the umbilical
air voids are present in each layer. To
prevent collapse of these air pockets
due to the hydrostatic pressure at
large depths they are filled with
cable filling compound during the
lay-up process.

Cable Construction
torsion will be built into some of the
components.

A feature of unilay is that all the
components are twisted at the same
time but the amount of back twist is
related to the helix angle.
"Different helix angles, require
various amounts of back twisting
compensation," explained Van
Leeuwen. "With Unilay, however, all
components are compensated by the
same amount, and this means that

3400-OTS

The additional process makes the
ROV cable more expensive.

LAY UP
There are three main ways of laying
up the cable. The least expensive
method is Unilay and this process
often results in the most compact
construction, with the smallest
possible diameter.

Applying a helix in a cable means
twisting the entire wire and this
naturally twist generates a torsion
For approximately every 20 turns
that the component makes around
the core, it must also turn once
around its own axis to avoid this
torsion.

Pole Mount!
Compact & Light

"The torsion introduced during
the lay-up process disrupts the
torque balance and the fact that
the torsion can’t be compensated
makes Unilay inapplicable for use in
dynamic ROV umbilical cables. This
issue is minimised with Concentric
Lay.
With Concentric Lay, each layer of
components in the core is applied
separately. This means the cable
core passes the machine twice, for
the example shown in the figure
(right). The cable runs through the
machine again with different back

Unilay
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•Compact Size: 77 x 33 cm
•Light Weight: 21 or 26 kg
•Impactful: Up to 80m
penetration
•Wideband Chirp: Up to 4 cm
resolution
•Loaded: Pitch, Roll, Heave &
Depth Sensors
•Versatile: Dual Frequency
transmission & Pipeline
survey mode

Concentric Lay

Group Lay
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CABLE LAY

TOUCHDOWN
upwelling of sediment obscuring vision. What is sometimes
an issue, is that wind farms are often located fast flowing
currents and the associated high water turbulence. These
conditions are particularly challenging for ROVs used
to monitor the touch down zone. Not only is there low
visibility, but high energy often moves the vehicle off
station.

One of the most crucial parts of
a cable lay operation concerns
where the line touches down on the
seabed.
As the cable is fed from the lay
vesse, it carries environmental loads
from the water currents and the
up-down vessel motions itself. These
axial motions may not be negligible,
but importantly, the movement
abruptly ceases as the cable lands
of the floor, immediately going from
dynamic to a static state.
The point at which the cable touches
the seabed is the critical touch down
zone (TDZ). At this point, the cable
is subject to high levels of curvature
and axial compression.
If this is not managed in a controlled
way, it may result in local buckling
and extreme torsion, possibly
leading to structural failure
Any operator will look to avoid
or minimise the presence of
compression within the cable. Simply
regulating the lay-speed, however,
has an impact on the weather
window for the laying operation
which in turn, may result in higher
costs. A far better strategy would be
to accurately monitor touchdown
zone.
CODA OCTOPUS
Coda Octopus recently announced
the automation of its solution for
real time tracking and monitoring of
cable laying operations including the
cable touch down point.
Coda Octopus’ sonar series,
Echoscope and Echoscope PIPE,
are used in numerous offshore

The consequent down-time whist waiting for slack water
needs to be factored into project schedules and budgets.
This prompted North Sea Systems to develop its novel
CableFish Touch Down Monitoring system.

Automatic Cable Tracking and Prediction of Cable Touchdown Point
renewable projects to monitor,
in real time 3D, the installation of
underwater cables, monitoring and
providing the touch-down point for
cable laying operations.
Until the introduction of this
automated process, the task of
identifying and logging the cable
touch down point was performed by
the Echoscope operator by manually
clicking on the cable touchdown
point – both labour intensive and
subject to operator’s interpretation.
In addition to displaying the current
tracked position and status, the
global cable tracking solution
provides comprehensive output of
real-time data for integration with
third party systems such as survey
systems and vessel navigation to
ensure the entire project has realtime cable monitoring data.
For cable laying operations which
take place in deeper waters, it is
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often the case that only partial
views of the cable can be captured
by the Echoscope sonar.
Where the portion of the cable
touching the base is not visible
thereby preventing the user from
obtaining measurement data
our new global tracking solution
simultaneously analyses the cable
and detected seabed positions
and computes the predicted and
approximate cable touch down
point between the cable and the
seabed.
NORTH SEA SYSTEMS
A practical method of monitoring
the cable touchdown point is to use
an ROV with lights and cameras.
Flying to the side of the cable, it
shows the centenary as it lands
on the seafloor. A similar system is
used for monitoring pipelay.
When the pipe lands on the
seabed, it often creates an

"We first conceived the idea in 2013 after having just
completed a very troublesome cable lay in the Falls
of Warness," said Dave Rigg, Director "The offshore
construction team had to contend with 5kt currents and
while the vessel was just about holding station, the cable
was being far less obedient. The touchdown point was
anyone's guesswork."
The idea was for a carriage to be attached to the cable
itself. From this, the cable could be monitored using
cameras and lights.
"We won a grant in 2014 from the Carbon Trust and
developed a system. Over the years, we have carried out
experiments and built numerous prototypes. Last year, we
carried out our first commercial job with the installation of
15km of cables and it is now fully ready for market.

Top: Original
system.
Below: latest
design

The CableFish is basically composed of a carriage, around
600mm long and tall and about 500mm wide with a central
area through which the cable can run. It is adjustable for a
range of cable diameters and can work in 5 - 200m water
depths as well as in 5 knot tidal flows. Inside are mountings
for cameras and other sensors.
The carriage is connected to a tether winch on the deck
and operated by a control system.
At the start of the cable lay, the winch pays out allowing the
carriage to ride down the cable by gravity until it reaches
the correct point just above of the touch down point,
providing images of the both the lay route and the state of
the cable as it is being laid.
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VESSEL DESIGN
"Although the carriage weighs
60kg in air, this doesn’t really
have an impact on the movement
dynamics of the heavy and robust
cables which as a weight of
25kg/m and a high stiffness.
“The carriage itself contains a
USBL transponder which means
that the position of the Cable
Fish’s position is arguably more
accurate than that of an ROV as it
also has an altimeter that tells the
user the direct position above the
seabed," said Rigg.
To view the cable, the carriage
carries two cameras (one facing
forward, one facing aft) and
two LED lights all supplied by
MacArtney.
"This system has a number of
inherent benefits,” said Rigg.
“Traditional ROVs can get pushed
off track or be unable to hold
station beyond certain limits and
may suffer from the umbilical
becoming snagged.
The CableFish however is not
influenced by tidal current, and
will always be at the Touch Down
Point as the carriage automatically

moves at the same speed as the
cable lay speed.
ROV launch and recovery may
sometimes be affected by weather
but this is not the same for the
CableFish. The carriage can be
easily carried by two people,
making operations easy.
"It can be opeated by a single
person – possibly an ROV pilot if
there is an ROV is already on board
and The system can be operated in
semi-automated mode, making it
reliable with minimal manning.
“We don’t see the CableFish
entirely replacing ROVs for cable
lay activities as their ability to
carry out intervention work with
manipulators will always be useful.

CABLE STORAGE

Cable Laying Vessel

WIND, the Dutch subsea cable specialist, has signed a framework agreement with TenneT for the provision of
cable transfers and cable storage for
offshore spare export cables.

The UK-based HVDC renewable
energy focused business XLCC
has completed the concept
design of an advanced, first-ofa-kind cable laying vessel. This is
due to be delivered in the first
half of 2025.

The contract scope includes:
Supply of cable storage equipment
Execution of cable transfers
Management and storage of spare
export cables
The first cable for Hollandse Kust
Noord will arrive with WIND before
the end of Q2 this year. For the foreseeable future, further spare cables
will be stored at WIND’s spacious
cable storage and repair yard in Velsen
Noord, Netherlands.

"The UK, for example, has stated
that it will be powered entirely by
clean energy by 2035 and that it
will fully decarbonise the power
system in the same time frame.
"This ambition is driving an
exponential growth in high
voltage cable demand as
the increase in installation
of offshore wind and
interconnectors forecast a six
times increase for HVDC cable.

"For this specific application,
however, it does offer a safer, more
reliable and cheaper option. We do
believe, however, that it enables
cables to be laid faster than they
have in the past. "
CableFish in action
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"As the world strives for Net
Zero, the UK, EU and other
world economies have set
themselves ambitious targets for
decarbonisation," said a source.

Cable Storage

"The planned delivery of the
XLCC CLV will support the
Morocco – UK Power Project,
the first client project, through
the delivery of four 3,800km
subsea HVDC cables from a
wind and solar generation site
in Morocco to the UK."

arrangement. Operational aspects
of the cable handling have been
studied in close collaboration with
MAATS Tech and Global Marine.
XLCC will provide a number of
different services including:

This approach saves time as
activities are started prior to
the selection of the shipyard,
further mitigating risk for all
parties.

l HVDC subsea extruded cable
l Cable laying
l Cable protection
l Cable repair
XLCC produces HVDC cables that run
deep under the sea in most cases,
enabling the transfer of renewable
power from generation sites to
end users. In this way, subsea cable
technology has a significant impact
in reducing the environmental
consequences of electricity
generation consumption around the
globe.

The vessel design is being
developed from basic design
stage in 3D engineering
software for best definition of
steel structures and interiors

Additionally, XLCC will work to
reduce the impact of their own
activities, from factory operations
to how they bury cable under the
seabed.

In close collaboration with Salt
Ship Design, the team have
started the development of the
basic design of the vessel whilst
working towards the selection
of a successful yard.
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FIBRE FLEX
“FibreFlex is a game changing
technology that takes advantage
of the polymer’s highly elastic
behaviour, its long-term subsea
durability, excellent abrasion and
impact properties, and combines
them with the mechanical strength
properties of the fibre.

Balmoral has developed a cable
protection technology designed to
mitigate creep.
FibreFlex system uses a novel
composite of polyurethane and
polyester fibres that effectively
creates a braided hose style system
for the protection of subsea power
cables.
The patented system mechanically
locks to the end connectors,
removing a reliance on PU bonding,
which is notoriously unpredictable,
while providing market-leading
strain and stiffness levels that are
unachievable using traditional PU
manufacturing methods. These
innovations also contribute to greatly
increased fatigue life.
Balmoral FibreFlex provides an
increase in axial tension capacity by
a factor of two while controlling axial
elongation. The system increases
bend stiffness by a factor of 1.5
allowing improved control and
reduction in the cable’s maximum
bend radius within a slimline profile.
Proven long-term creep performance
is a substantial improvement on
traditional CPS while bending and
axial stiffness is optimised without
having to qualify alternative PU
materials.

“The initiative was inspired
by engagement with clients,
understanding the commercial
aspect of not just field development
but the longevity of the product,
improving field reliability and
therefore directly affecting the Level
Cost of Energy (LCoE).

FibreFlex

NEXANS FOR CYPRUS -CRETE LINK
Nexans has been selected as the preferred bidder for the award of the
supply and installation of the HVDC 500kV HVDC Mass Impregnated (MI)
Cables for the 1,000MW Cyprus – Greece (Crete) Link.
It consists of the electrical interconnection of the power systems of
Cyprus-Greece (Crete) and Cyprus-Israel with direct current (DC) subsea
cables and with HVDC converter stations at each connection point. The
link will have a total capacity at present stage of 1,000MW with capability
to increase to 2,000MW. The EuroAsia Interconnector will be the energy
bridge between Asia and Europe, with a total length of 1,208km, creating
a reliable corridor for bidirectional transmission of electricity between Asia
and Europe.

Promoting the system at the
OTC exhibition earlier this year
for the first time Sales director,
Gary Yeoman, is : “It’s clear that
the energy industry transition is
gathering momentum this side of the
Atlantic and it’s encouraging to see
OTC embracing the move towards a
low carbon energy future.

DOF SUBSEA FLEXIBLE INSTALLATION

NOVACAVI

DOF Subsea has carried out numerous
flexible installation/recovery projects
utilsing "over-side" methodology. The
methodolgy and typical lay spread on
the Skandi Singapore. In contrast with
the new generation of larger cable
vessels which lay the cable over the
stern, this lays the cable over the side.

Harsh environments demand
high quality materials such
as PFA with its properties
of chemical and mechanical
resistance over a wide range of
extreme temperatures – both
high and low – together with
good permeability resistance.

"Installing flexible from mid-ship is
quite common" said Stuart Nelson,
Project Manager at DOF Subsea. The
installation method is dependent on a
variety of factors including line tensions
and flexible minimum bend radius.
The flexible can be installed using the
vessel moonpool or "over-side". Rigid
pipelines and cables with a higher
minimum bend radius tend to be laid
off the stern of the vessel"
The most stable area on a ship is

normally at its centre. This means
that as the line touches the seabed,
there is less chance of it being lifted
off and back on the seabed as the
surface vessel rides the waves. The
touchdown point is the area where
the cable comes under the maximum
amount of stress. Stability minimises
cable movement and thus, reduces
fatigue.
"This also has an affect on the
weather window in areas with harsher
climates," said Nelson. "Where the
time is limited , laying the cable from
a vessel less susceptible to movement
effectively increases this weather
window because you're not so at the
mercy of the elements so much."
DOF Subsea has carried out numerous
flexible installation/recovery projects
using "over-side" methodology.

Side cable lay
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Nexabs cable lay
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This has recently prompted
NOVACAVI to design and
manufacture a PFA outer sheath
thin bespoke cable solution to
be incorporated in a 1200m
rated manned submersible used
for underwater exploration,
scientific research and
underwater intervention.
The company has collaborated
with Ictineu to deliver such a
custom solution

GRP and ADVANCED
COMPOSITES SOLUTIONS

VEHICLES

SHIBUYA FALCON
Shibuya recently selected the Seaeye Falcon as the
best robot for supporting its floating wind turbine
operations in Japan.
“As a diving company, underwater robotic vehicles can
be a vital resource for extending operational capability,”
said Shibuya. “To find the best vehicle for our specific
circumstances, we assessed the market and found that
the Seaeye Falcon was the most widely used robot
in the offshore power generation business with the
longest proven reliability record.”

As an industry‐leading polymer design and manufacturing company we provide a range of GRP
and advanced composites products to the renewable energy and oﬀshore oil and gas sectors.
Beneﬁtting from in‐depth technical, engineering, manufacturing and testing expertise we oﬀer
bespoke products in these highly adaptable materials, including:

Shibuya will mainly deploy its Falcon for floating turbine
work as, in a crowded and mountainous country, the
search for sites in Japan is trending offshore with
floating turbines becoming the favoured option in the
deep waters off the rugged coast.

• Manifold covers
• PLET protection
• Seabed protection structures
• Subsea support structures

The company has accumulated 10 years’ experience
in offshore wind power generation, being early to
trial robots for the emerging use of floating turbines
for power generation. It recognises that robots are
best placed to advance the use of floating turbines by
confirming the stability of deep mooring anchorages
and for carrying out periodic inspections of the floating
structures.
Success in the floating offshore wind power generation
business has extended Shibuya’s operations into tidal
power generation and ocean current power generation.
For Shibuya, the Falcon’s multi-tasking capability with
easy role change makes it a good choice. It is also
easy to use, highly manoeuvrable and able to master
turbulent waters and strong currents and remain stable
whilst undertaking robust or precision tasks.
DIVER SAFETY
The company says that the Falcon plays a vital safety
role by undertaking missions too hazardous for divers,
particularly where the depth of water and strength
of current are dangerous for divers to operate. This
includes surveying fishing grounds and fishing reefs
prior to turbine installation — and periodic inspection
of mooring anchors and chains. The addition of the
Falcon to diving operations improves diver safety and
increase efficiency, Shibuya says, by pinpointing and

balmoraloffshore.com/grp

• Subsea tidal structures
• Subsea foundations
• Wave energy structures
• Wellhead protection

THE ARGUS USV

Seaeye Falcon
examining locations of interest before sending down
divers.
PLANTING SEAWEED FORESTS
Important in Japan’s development of offshore
technologies for power generation is maintaining
harmony with the natural environment and enabling
marine ecosystems and floating turbines to co-exist and
promote sustainable fishing.
To this extent, Shibuya is involved in the proliferation of
seaweed forests in power generation areas by releasing
seaweed seedlings to promote an increase in fishery
resources.They have conducted seaweed bed surveys
and regeneration in more than 50 locations throughout
Japan.
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Argeo has launched the uncrewed,
remotely supervised survey and
inspection vehicle, named Argeo
Argus.

wind will double to more than USD
100 billion in 2030. The demand for
accurate mapping the oceans, will
increase rapidly.

equipped with state-of-the-art
navigation, supervision, and
hydrographic and geophysical
technology.

The Argus USV (Uncrewed Surface
Vehicle) will do advanced mapping and
inspection services using robotics and
autonomous ocean space technology
for offshore and energy projects in
water depths from 2-200m

The Argeo Argus is a multi-purpose
uncrewed vehicle for offshore and
coastal applications, offering a
stable, low emission hybrid platform

The vessel was built at Maritime
Robotics in Trondheim. The main
focus was to reduce the carbon
footprint of the vessel.

NEW RECORDS WITHIN OFFSHORE
WIND
According to Rystad Energy, offshore
capacity in Europe will break records
in 2022, especially driven by UK
developments. The continent’s
capacity additions in 2022 will reach
4.2 GW, more than twice the 2021
total of 1.8 GW and topping the
previous annual record of 3.8 GW set
in 2019.
Yearly global spending on offshore
Argeo Argus
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MOORING

ROPE INSTALLATION
Maritime Developments Ltd
(MDL) recently mobilised a novel
reeling spread based on its proven
umbilical handling systems, to help
Jumbo Offshore carry out a deepwater polyester mooring rope lay
operation.
The project moored a new Floating
Production Unit (FPU) at depths of
1200m (4000ft) using Jumbo’s Heavy
Load Carrier, Fairplayer. This saved
time and money principally because
the large Fairplayer contained all
the necessary mooring ropes onsite
and thus able to carry out numerous
anchor lay operations while always
remaining offshore.
“The traditional way that companies

carry out taut leg mooring
projects is that they commence
the operation by trans-spooling
the polyester ropes from shore
onto small drums located on the
anchor handling vessels,” explained
Andrew Blaquiere, Managing
Director at MDL.
"These smaller vessels take the
anchor line to site, connect it
to the anchor, lay it, and then
subsequently return to pick up the
next reel.
“Considering the number of reels
to be deployed, Jumbo recognised
that the combination of the
Fairplayer’s large back deck and the
combined footprint on the upper

and middle deck meant that it was
able to carry all the reels on board
and with the installation of suitable
equipment.
It would be able to perform the
complete installation in a single
trip - reducing the cost and impacts
of port calls, transit and the overall
length of the mission.
"A feature of working in the gulf
of Mexico is that it subject to the
Jones Act which restricts non-USA
flagged vessels for entering ports.
"Being large enough to carry 24
transport reels this restriction
effectively does not apply to the
Fairplayer.

Fairplayer deck
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MOORING

THE BROAD ENERGY
INDUSTRY WILL BE THERE
WILL YOU?
Reel on deck
Instrumental to the operation was
MDL’s loading system. These smaller
reels had to be transpooled onto a
larger single deployment reel.

allows the trans-spooling of the
product from the storage reels
under back tension, and secondly for
deployment of the lines overboard.

The polyester rope transport reels
were mobilised on deck in two parallel
bays, allowing for 15 reels to be
handled on the top deck, with the
remaining reels deployed from the
middle deck.

"Its 150t of torque enables handling
loads of up to 75t, revving in both
directions.

This precise trans-spooling was
enabled by a first generation reel drive
system and level winder. This fed the
mooring line ropes from these smaller
reels, round a sheave at the centre of
the vessel and onto a purpose-built,
heavy-duty deployment reel.
The second part was the larger
second-generation reel drive system
designed for the for the overside
installation of the product.
This specialist 8.6m OD installation
reel was designed by MDL’s in-house
engineering team. It features a spoked
section to separate the polyester rope
and mooring chain.
"The reel had a dual function on the
project," said Blaquiere. "Firstly, it

"A further bespoke feature designed
and manufactured by MDL was a skid
frame to allow the HPU to skid with
the first generation RDS down the
tracks."
This project was the first joint
installation by MDL and Jumbo in
the Gulf of Mexico, but follows other
mooring scopes in the Mediterranean
and offshore Brazil in 2020-21.
"This project has allowed us
to demonstrate that there are
alternative approaches available
even for traditional operations such
as moorings – and for deep-water
basins.
In the meantime, an installation of
a sheathed Spiral Strand Wire Rope
(SSWR) in the APAC region is using an
MDL mooring spread with a 4-track
tensioner as the master system
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to moor in an FPSO. To date, MDL
equipment has installed over 145km
of polyester rope, as well as torpedo
anchor pennants, SSWR and steel wire
rope, across three continents.

ANCHORS
The operation involved deploying
torpedo anchors to moor an offshore
installation. There are various
strategies but one of the systems
of choice for deep water is launch
these rocket-shaped devices from
the side of the vessel. They free-fall
through the water column to embed
themselves into the mud or sea bed.
At the tail, there is a length of chain.
Once installed, this is connected to
polyester line. Part of the pre lay
operation involves stretching the
rope. Alternatives to torpedo anchors
are suction or plate anchors. The use
of such types obviate the problems
of drag anchors in allowing them to
be set in areas of crowded subsea
infrastructure.
At the offshore installation end, the
polyester line is connected to wire or
chain and tensioned.

41

Maureen

NW Hutton
MAUREEN
The steel gravity base platform being
installed.
Worked on the jacket construction
as a young tradesman at Chicago
Bridge & Iron (CBI) at the Hunterston
Marine Yard, on Scotland’s West Coast.
worked mainly on the domes, lobsterbacks and then on the temporary
ballast deck. here’s a team picture
of the sub-assembly team with the
leg’s just becoming visible out of the
hole, the sheds in the background was
where the leg rings were assembled,
it was a good start for my successful
O&G career that followed.

NW HUTTON
Best platform i had the pleasure to work
on! Great craic and the very best safety
culture
Shocking accommodation with bry-nylon
sheets on the bedding.
Woke up full of static with hair like Don
King.
Looks like the DS stickers on the side
had recently be replaced with the
Schlumberger Dowell ones.
The slow transition to all things blue.
When I started in 95 it was DS in
Black and Orange and then the new
Schlumberger Dowell plate logo was
welded overtop. DS is probably still under
the SLB logo now
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Sea Owl Mk IV
Around 1995

Designed for inspection and light work duties. Its most notable feature is the externally mounted
brushless 400W thrusters which delivered 260kW of power, an 80% improvement over the
previous model.
One was delivered to the Norwegian group DOC for inspecting the foundations of the tension leg
platform.

Stena Inspector

Stena Inspector in the Falklands
sometime between 1982 - 84, before it
was bought by the MOD and re-named
the RFA Dilligence.
The crane on the back deck was a
crawler crane put on in Charleston
during mobilisation: MOD paid day
rate rental for it for two years. Who
says they don't know how to spend
tax-payer's money !

Sutec was part of Bofors Underwater Systems.
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OLYMPUS
The hull was fabricated in South Korea and transported on the
MV Blue Marlin to mate with topsides. This was fabricated by
Kiewit Offshore Services
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ETLP

Africa's first Tension leg platform on Exon Mobil's $3billion Kizomba A field, Angola. It was built at the Daewoo yard in
South Korea.
Kizomba A was an ABB Lummus design. Like typical TLPs, it has a structural deck supported by four vertical columns
connected to pontoons lying below the water surface. The ETLP. however, has four outcroppings or extended porches
to which the tendons are attached.

THAROS

It was built in 1979 and worked until 1994, probably saving many lives during the Pipe Alpha
disaster. It then changed its name to Polyportia and then the Transocean Marianas. It began drilling
on the Macondo well in the Gulf of Mexico but was damaged by Hurricane Ida. It was subsequently
replaced by the Deepwater Horizon.

These extensions provide a wider anchoring point but allow the column spacing to be reduced which allows a chain of
design reductions resulting in a 40% decrease in steel weight.

The rail down the left hand leg is
part of the launch system for the
MODU, (mobile diving unit) it could be
launched and recovered in very bad
weather. Good piece of kit.
Phillips SS was the sister rig (AH001)
did a bunch of work both rigs cranes.
Clyde cranes were removed and one is
certainly in Singapore
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Based on Earl and Wright Sedco
700 design. Did some stability calcs
on it back in the day. SSDVs had 30’
diameter corner and 18’ diameter
inner columns. I think Tharos had 42’
diameter aft columns.
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MCDERMOTT'S HARBOUR ISLAND
YARD NEAR ARANSAS PASS

Dunlin

Fairfield Energy announced the removal of the topsides from Dunlin Alpha, the latest of the four
fields which make up the Greater Dunlin Area.
They say
"The Dunlin Alpha installation, located approximately 137 km northeast of Shetland and in a
water depth of 151 m, produced first oil in 1978. In the 37 years that followed, more than 522
million barrels of oil were recovered from the Greater Dunlin Area, comprising the Dunlin, Dunlin
S/W, Osprey and Merlin fields. Fairfield Energy acquired the assets in 2008 and took over full
operatorship in 2014, maximising production during its late-life stage and then progressing its
subsequent decommissioning programmes. "
Absolutely shocking condition when there in 2014. Pieces dropping off on to the divers below
trying to repair the conductor fields. Spent £10m with little effect, purely to get a dispensation to
carry on producing. Conducted a remote campaign the following year to the same ends and result.
Believe it lost its Certificate of Fitness not long after. Abandoned engineering after years of neglect
and a TFA maintenance policy (like BP under Brown before they sold out to Apache and Perenco).
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APACHE
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Built at Todd Shipyatd in Galveston.
The finite element analysis of
the main reel was done by NASA
in Clear Lake. The model was
restricted to 256 elements because
only 256 punch cards would fit in
the feeder.
When I was re-analysing the
main reel for Skandi Navica in the
late 90s, I was running 17,000
element models on my own Sun
Sparcstation.
I joined Santa Fe and was assigned
to detail a concept for Apache that
had four bridge cranes between the
drum and ramp, a real contraption.
I simplified it to that shown in the
photo and patent. Promoted, given
a huge raise, then fired! Reinstated
and sent to England in 1975 as an
ex pat. Meanwhile, the plotters of
the coup to restore Fawlty Towers
were over-ruled and the simple
Apache was built, at a cost seventy
million less than FT! Sadly, such
villainy is not uncommon!
Hourglass rollers on the aligner,
no auxilliary reel, only one
wheelhouse, no mobile crane on
the forward deck, Meenahagn
probably still a midshipman...
That takes me back, first joined
her in Galveston to wire the diving
system, I think 1979/1980 ish, very
hot weather and the midgies loved
my blood! Made my first working
225 operation from her in North
Sea just after she arrived in UK.
I was based at Santa Fe in Leith.
Great memories and working with a
great team.
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Buchan

And when it came out in 2019….

A midwater arch providing buoyancy for the risers. On the deck of the
Seaway Eagle
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How the arch fitted into Buchan A replacement riser system in this old viz. A lazy S catenary riser
system replaced heave compensated vertical risers from an aging and complex template manifold
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S E D C O 1 3 5 - F.

Mobilising
a jack up
for work in
Conoco's
V-fields

I worked on a sister rig out of
Pointe Noire Congo in the '90's - the
Sedco-I. The triangular shape was
incredibly stable in West Atlantic
swells and (I kid you not) even had
a pool table that was playable most
of the time!
Was on the Sedco I when it was
positioned off Tarragona in Spain
in 1982. Used as a production rig
for Eniepsa. Ocean Systems. Dave
Isted.
Watched the 135 C (formerly Sea
Gem) blow out and burn in 1980,
offshore Nigeria, I was on the
Sedneth 1 which was drilling a relief
well close by. Could feel the heat
despite being a half mile away. Only
time I was offshore without a film in
my camera.
All the clues are on the picture:
name on helideck and there is a
flag: so it is the sedco 135F working
for PEMEX offshore Mexico in 1979

SEDCO K or the SEDCO H, my father inlaw was on the H when he first started
offshore drilling North Sea.

I believe the F was broken up in India,
a fate shared by many other fine rigs.

Looks like an ‘F’ therefore, 135F
My first ever Rig.

https://onepetro.org/JCPT/
article-pdf/6/01/10/2166050/
petsoc-67-01-03.pdf/1

hats a blast from the past, worked on
the Sedco 135-J in the Ivory Coast as a
dive tech 1981
It's the SEDCO 135-F. Built in Canada.
Famously on the IXTOC 1 blowout.
https://www.drillingformulas.com/
sedco-135f-ixtoc-i-blowout-and-oilspill/
Several other websites are wrong too.
The IXTOC well had the SEDCO 135
(no letter) rig built in 1965 at Ingalls
shipyard in Pascagoula Mississippi. It
was scuttled after that event.
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Abkatún Permanente
A fire at Pemex's Abkatún Permanente platform that left 4
dead, 16 injured and three missing, was caused by a leak in
a rarely used gas fuel line that had corroded.
The fatal fire erupted in the early morning hours of 1 April
2015. Out of the 301 people that were evacuated, 16 were
seriously injured; three Cotemar workers and one Pemex
worker died; and two Cotemar and one Pemex were never
found.
Abkatún is part of Pemex's Abkatún-Pol-Chuc complex, that
is located 132km northeast from the Port of Dos Bocas
between the states of Campeche and Tabasco. Production
at the light oil fields began in 1980.
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PIPER
LEST WE FORGET
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H U T TO N

ANDREW

ROCK DUMPING ON DRAUGEN

BRENT

In total, Jebsens ACZ's vessels Tertnes and Trollnes dumped 400 000t
of rock between Sept 93 and May 94 in 48 trips for Northern Ocean
Services/Shell
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FRIDAY PHOTOS
RCV 225 AND PC1805

SMART SUBSEA SOLUTIONS
Delivering data in most adverse conditions: underwater
acoustic modems with advanced communication
technology and networking
Accurate USBL and LBL positioning of underwater assets
Modem emulator and other cost-saving developer tools
Autonomous surface vehicle for bathymetry, monitoring,
search & rescue, and AUV support

THE USBL BUOY
AVAILABLE
NOW

Accurate USBL positioning and data transfers,
just unfold and deploy:
the all-in-one device features a modem with USBL
antenna, AHRS, GNSS and on-board PC with
positioning softrware, all ready go in minutes.

A manned and unmanned submersible working together .
The ROV is an RCV 225 remotely controlled vehicle . The PC1805 had
a crew of 2 divers

sales@evologics.de
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EvoLogics.de
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