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Sapinhoá

The FPSO Cidade de Ilhabela has been mobilised prior
to starting work on the Sapinhoá (originally called Guará)
pre-salt cluster in the Santos Basin. It will be anchored
310km off the coast of Rio de Janeiro in a water depth
of 2140m. It will be connected to eight production and
seven injector wells.
The vessel is capable of producing up to 150 000b/d oil
and compressing up to 6 million m3 of gas. It can store
1.6 million barrels of oil and inject 180 000 barrels of
water per day.
The FPSO is owned and will be operated by joint venture
partners SBM Offshore, Queiroz Galvão and Mitsubishi
under a 20 year lease contract for Petrobras.

FMC

FMC Technologies has received an order for five
subsea manifolds from Petrobras for its Brazilian presalt fields. The order represents the balance of the 16
subsea manifolds under a frame agreement signed in
2013. In total, FMC has received orders for 19 subsea
manifolds for Petrobras’ pre-salt fields. Engineered
and manufactured in Brazil, the subsea manifolds are
scheduled for delivery beginning in 2015.

GE Awarded $300M Contract

GE has won a $300 million contract with Petrobras
for the first supply of the subsea manifold systems for
Brazil’s pre-salt fields, located offshore in water depths
up to 2000m (6500ft).
This award includes eight manifolds designed
with retrievable injection modules to allow wateralternated gas injection for up to four wells and system
integration with subsea controls. The equipment will be
manufactured in Brazil.

Aker

Aker Oilfield Services (AKOFS) has won a 5-year
contract worth US$465 million from Petrobras to provide
subsea intervention services offshore Brazil from the
Aker Wayfarer vessel. The contract will start within the
fourth quarter of 2016.
The Aker Wayfarer vessel will be outfitted at a yard in
Norway to become a deepwater subsea equipment
support vessel (SESV). It will have a fibre-rope
deployment system, deck skidding systems and a
subsea orientation equipment system, allowing it to
install and retrieve subsea trees and modules, including
subsea structures and manifolds.
The Aker Wayfarer will be the second vessel of this type
operated by AKOFS in Brazil. The Skandi Santos has
performed SESV services successfully for Petrobras
since starting operations in March 2010. At the end of
September, AKOFS became part of Akastor.

EMAS AMC
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EMAS AMC has been awarded a three-year frame
agreement with Apache North Sea for offshore
construction services. This includes pipeline
construction, umbilical/cable lay, structure installation
and other typical related offshore construction services.
For rigid pipeline work EMAS AMC will use their state of
the art spool base, currently being established at Halsvik
in Norway.
Last August, EMAS AMC announced a number of
project wins worth close to US$110 million, including
UT2
October November 2014
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News
BHP Billiton and Pemex

BHP Billiton has signed a memorandum of understanding
(MOU) and cooperation with Pemex for the exchange
of technical knowledge, information, experiences and
practices in activities related to the oil and gas industry.
“We see considerable opportunity in Mexico following the
recent economic reforms, and we are excited about the
extension of the Paleogene play into the Perdido play,” said
BHP Billiton Petroleum and Potash President, Tim Cutt.
“Shenzi is an excellent example of what we can do and
the deep water capacity we possess within our offshore
organisation. BHP Billiton’s drilling rig, Deepwater Invictus,
arrived in the Gulf of Mexico in May 2014.”

Cameron

Cameron has selected AUMA as a technology partner in
developing the LEDEEN line of electric actuation offerings
for the worldwide oil and gas industry.
This partnership will help complete Cameron’s valve
automation actuation product portfolio, providing
customers with total package solutions, including LEDEEN
electric, electrohydraulic, pneumatic, hydraulic, direct gas,
gas-over-oil, subsea, and compact actuators.

Acteon Acquires UTEC

Acteon has acquired the independent survey services
company, UTEC Survey. It generated revenues in excess
of $84 million in 2013.
The company has said that the acquisition enhances its
ability to serve tier one contractors and oil companies
which require comprehensive external support for
their assets in terms of data gathering, analysis and
interpretation, in order to operate competitively in the
integrity and maintenance fields.

Xodus Subsea

Saipem has joined forces with Xodus Group and Chiyoda
to establish a standalone company, named Xodus Subsea,
with the objective to support the growing activity in the
subsea fields development sector.
Xodus Subsea will provide studies, engineering and
consultancy services focusing mainly on the early phase
of the projects, such as front end engineering, conceptual
studies, and basic design.

Penspen

Penspen has acquired the engineering division of DPS
Group. The acquisition significantly strengthens Penspen’s
oil and gas process facilities engineering capability, and
brings access to the FPSO construction market in Asia
Pacific. The purchase includes all DPS engineering staff
based in Singapore and Bristol.

surveillance hours.
Real-time condition monitoring.

OneSubsea FRIEND: optimizing equipment performance to maximize production
AD00642OSS

As the leader in surveillance and monitoring of subsea pumps for eight years, the
OneSubsea™ FRIEND™ Remote Surveillance and Diagnostic System provides real-time
condition monitoring to extend the life of your equipment. Currently, OneSubsea monitors
more than 40,000 quality parameters from more than 100 different subsea systems
worldwide. Our monitoring portfolio includes pumps and subsea processing systems,
subsea trees and production systems, multiphase meters, and swivel and marine systems.
Increased availability. Reduced intervention costs. Proven reliability. The FRIEND system
enables a proactive service approach to continued optimal equipment performance,
improved lifespan and reduced operational costs. Visit www.onesubsea.com/increasedavailability
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The scope of work for the projects include the
transport and installation of subsea structures in Africa,
inspection, maintenance and repair work in the Gulf of
Mexico, as well as support services for a deep-water
project with an oil major in the Asia Pacific.

2H HMC

2H Offshore has been appointed by Heerema Marine
Contractors (HMC) to engineer hybrid risers for
Total’s Kaombo Block 32 project. HMC, together with
consortium partner Technip, were awarded the contract
for the EPCI and pre-commissioning of the SURF scope
for the development by Total.
Kaombo, located offshore Angola in water depths
extending from 1425m to 1925m, will include the
Gindungo, Gengibre, Canela, Louro, Mostarda
west and Caril fields tied back to two turret-moored
FPSOs. The selected concept consists of a number of
production loops with one insulated production riser
and one non-insulated service riser per field. Water
injection risers will also be required.
The project is currently in the detailed engineering
stage with 2H also contracted to support HMC through
the procurement, fabrication and installation phases.

Troubador and Glenlivet
FMC Technologies has received an order from Total to
supply subsea systems for its Edradour and Glenlivet
fields offshore in the West of Shetland area.
FMC Technologies’ scope of supply consists of
subsea equipment including manifolds and associated
connections and controls equipment, wellhead
systems, subsea tie back connection equipment and a
subsea production tree.

Lakach

Pemex has awarded Saipem an EPCI contract for
the development of the Lakach field, located 98km
southeast of Veracruz and 131km northwest of
Coatzacoalcos, at a water depth varying between 850m
–1200m.
The scope of work of the contract involves the
engineering, procurement, construction and installation
of the system connecting the offshore field with the
onshore gas conditioning plant. This includes two 73km
long 18in diameter flowlines for the transportation of
gas, and a main umbilical approximately 50km long.
Also in the Lakach field, Saipem will develop the SURF
facilities which include subsea equipment, infield
umbilicals, flexibles and trees and control system
installation. The project will be completed by the end of
2017.

Bream

Premier has awarded Sevan Marine a front end
engineering and design contract for the hull and marine
systems of a cylindrical FPSO for operation on the
Bream field in the Norwegian central North Sea.

Libra
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Sembcorp Marine’s subsidiary Jurong Shipyard
has secured a US$696 million contract to convert a
shuttle tanker into a floating, production, storage and
offloading (FPSO) vessel for OOGTK Libra a joint
venture between Odebrecht and Teekay Offshore.
The contract involves the conversion of the Navion
Norvegia shuttle tanker to an FPSO that includes
detailed engineering, installation and integration of
topside modules, installation of external turret and
power generation, accommodation upgrading as well
as extensive piping and electrical cabling works.
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News
Bukit Tua
McDermott has been awarded the
transportation, installation and precommissioning contract by PETRONAS for the
Bukit Tua Development Project in the Ketapang
block of East Java, Indonesia. Bukit Tua field
is located approximately 21 miles from Madura
Island, in approximately 190ft of water.
“This is the second award we have received
related to the Bukit Tua Development this
year,” said Hugh Cuthbertson, Vice President
and General Manager, Asia Pacific.
“We are currently fabricating the 1212t BTJT-A
wellhead jacket at our Batam Island fabrication
facility in Indonesia, where construction work
is on track and expected to complete in
November 2014.”
This new contract is for the transportation and
installation of the BTJT-A jacket, its related
topsides and subsea pipeline tie-in spools.
Additionally, McDermott will undertake the precommissioning of the related export and infield
pipelines. All offshore installation work will be
carried out by the McDermott Derrick Barge 30.
The offshore campaign is expected to be
completed by end of the first quarter of 2015.

Derrick Barge 30

Kodiak
Technip was awarded a lump sum contract by Deep Gulf
Energy for the development of the Kodiak field, located
in Mississippi Canyon Blocks 727 and 771, in the Gulf of
Mexico, at water depths ranging from 1472m to 1710m.
The project consists of a subsea tie-back to the Devils
Tower Truss Spar located in Mississippi Canyon Block
773.
To withstand Kodiak field’s high temperature and
pressure as well as extremely corrosive production fluids,
the pipeline will be of a bi-metallic construction, lined
with corrosion resistant alloy. This solution effectively
addresses the challenges of increasingly demanding
operating conditions. This contract covers:
l Project management
l Fabrication and installation of more than 12km of reeled
bi-metallic flowline and riser

Juniper
Technip has been awarded
a lump sum contract by BP
Trinidad and Tobago for the
development of the Juniper
project, to be located off the
south east coast of Trinidad.
The scope of work consists of
design, detailed engineering,
procurement, construction, load
out and mechanical completion
of a 4300t topsides and a 6100t
jacket.
The contract will also cover the
design, detailed engineering,
procurement, fabrication,
transport, installation and precommissioning of:
l Five 10in and 8in internal
diameter flexible flowlines
l 26in outside diameter,
10km concrete coated rigid
subsea pipeline
l An extensive diving
campaign
l A large number of subsea
structures and tie-in spools,
umbilicals, trees and flying
leads

l Installation of an 11km umbilical
associated terminations and flying
leads
l Pre-commissioning and testing
for the rigid line
l Crossings preparation along with
pre-lay and post-lay survey
Technip’s operating center in
Houston, Texas, USA, will perform
the overall project management.
The infield flowline and riser will be
welded at the Group’s spoolbase
in Mobile, Alabama, USA. The
offshore installation is expected to
be performed in the second half of
2015 by Technip’s fleet including
the Deep Blue.

9
The Deep Blue
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News

Gumusut-Kakap
Shell has announced first oil from
the Gumusut-Kakap platform off the
coast of Malaysia. Once fully ramped
up, the platform is expected to reach
an annual peak oil production of
around 135 000b/d, contributing up
to 25% of the country’s oil production.

This was ahead of engineers
completing the floating production
system (FPS) by linking GumusutKakap’s production wells to the Kikeh
production facility, the country’s first
deep-water development, operated by
Murphy Sabah Oil.

The field comprises 19 subsea
wells, with oil exported via a 200km long pipeline to an oil and gas
terminal in Kimanis, Sabah. In 2008,
development drilling began on
Gumusut-Kakap. Early production
started at the field in November,
2012.

This early production was an interim
measure to bring 25 000 barrels a day
on stream ahead of completing the
FPS.

Baobab

Subsea 7 has been awarded a
contract in the Ivory Coast by CNR
in support of its Baobab Field
Phase III development.
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The scope of work covers the
installation of spools and umbilicals.
The effective date of the contract
is 25 September 2014, with the
main offshore installation phase
expected to be executed by the
Subsea 7 vessel the Seven Pacific
in the second quarter of 2015.
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The project uses Shell Smart Fields
technology to carefully control
production from the subsea wells to
achieve greater efficiency.
Natural gas that is produced along
with the oil will be re-injected into the
reservoir to help improve oil recovery.
With oil production now under way,
work on the gas facilities is continuing
with an expected start-up during
2015.
The project safely completed a
record-breaking 23 000t superlift in
March 2012 by raising the platform’s
topsides 45m (nearly 150ft) above
ground while the 17 500t hull was
moved underneath them.

Installing the Gumusut-Kakap platform

The Gumusut-Kakap platform
is now onstream

EMAS Hat Trick
EMAS AMC has finalised triple
contract signings with Noble Energy
for subsea tie-back projects in the
US Gulf Of Mexico with a combined
value in excess of US$300 million.
This included the first deepwater
pipelay project for flagship vessel
Lewek Constellation.
The total scope includes over 130km
(80 miles) of pipe-in-pipe (PiP)
flowlines and over 56 miles (100km)
of umbilicals in water depths up to
7200ft (2200m).
Offshore work will commence in
2015 using five EMAS AMC offshore
construction vessels The scope
of work includes engineering,
procurement, construction and
installation of subsea tie-backs for
the Big Bend, Dantzler and Gunflint
.
The project management,
engineering and procurement are
well underway from EMAS AMC’s
Houston office.
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Maria
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Wintershall has awarded the NOK
1.8 billion (US$280 million), subsea
contract for is Maria development to
FMC Technologies’.
Lying aproximately 200km from
the Trondheim coastline, Maria is
situated on the Halten Terrace in the
Norwegian Sea. The field is located
20km east of Kristin and 45km south

UT2 October November 2014

of the Heidrun in the blocks 6407/1 and
6406/3.
The discovery is expected to produce
around 130 million barrels of oil and
just over 2 billion m3 of gas.

nearby via a subsea tie-back.
Based on this plan, the Maria
field would be connected with
the producing platform Kristin,
Åsgard and Heidrun via two subsea
templates.

Under the proposed development
solution the Maria field would be linked
to the already existing infrastructure

There are two elements to the
contract: FMC Technologies will
deliver a comprehensive subsea

production system (SPS). This will
consist of two integrated template
manifolds with their respective trees
and auxiliary equipment.
The contract also includes the
dynamic and the static umbilical,
the production riser base and the
subsea umbilical termination unit and
the subsea control system.

Maria is our first subsea
development in Norway and we are
consequently building our expertise
in this field,” said Bernd Schrimpf,
Managing Director of Wintershall
Norge.
Wintershall sees future potential for
more developments of this kind on
the Norwegian Continental Shelf and

Norway is becoming a centre of
excellence for this kind of work.
Similar systems for future subsea
fields are under consideration
for Wintershall’s Skarfjell
development in the North Sea.
A new extension north of the
producing Brage field is also
being considered.
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News
5-Year Contract
Aker Solutions’ subsidiary Aker
Oilfield Services (AKOFS) has won a
contract worth US$465 million over
five years from Petrobras to provide
subsea intervention services offshore
Brazil from the Aker Wayfarer vessel.
The contract will start within the fourth
quarter of 2016 and has a five-year
option extension.
At the end of September, AKOFS
became part of Akastor, an oilfield
services investment company that will
be one of two companies formed as
part of the announced separation of
Aker Solutions.
The Aker Wayfarer vessel will
be outfitted at a yard in Norway
to become a deepwater subsea
equipment support vessel (SESV).
It will have a fibre-rope deployment
system, deck skidding systems and a
subsea orientation equipment system,
allowing it to install and retrieve
subsea trees and modules, including
subsea structures and manifolds.

Aker Wayfarer
The Aker Wayfarer will be the
second vessel of this type operated
by AKOFS in Brazil. Skandi Santos,
the first vessel of this type operated

Stampede

Hess is to proceed with the development of Stampede,
an oil and gas project in the deepwater Gulf of Mexico.
Discovered in 2005, Stampede is located approximately
115 miles south of Fourchon, in the Gulf of Mexico (Green
Canyon Blocks 468, 511 and 512). The field is located in
approximately 3500ft of water, with a reservoir depth of 30
000ft.
The plan initially calls for six subsea production wells and
four water injection wells from two subsea drill centers
tied back to a Tension Leg Platform (TLP). A two-rig
drilling program is planned with the first rig commencing
operations in the fourth quarter of 2015. First production is
expected in 2018.
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Gross topsides processing capacity for the project is
approximately 80 000 barrels of oil per day and 100
000 barrels of water injection capacity per day. Total
estimated recoverable resources for Stampede are
estimated in the range of 300–350 million barrels of
oil equivalent. The development is estimated to cost
approximately $6 billion.
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by AKOFS, has performed SESV
services successfully for Petrobras
since starting operations in March
2010.

HOS Bayou

Delta SubSea has entered into an agreement with a
subsidiary of Hornbeck for the HOS Bayou 300 class
HOSMAX DP-2 multi-purpose service vessels (MPSVs).
The HOS Bayou is the newest US-flagged Jones Actcompliant MPSV on the market. Equipped with two
Delta SubSea Schilling HD 150 HP work-class remotely
operated vehicles (ROVs) from DSS’s fleet of ROVs,
the HOS Bayou is capable of performing inspection,
maintenance and repair (IMR) of subsea oil installations
and construction support in the Gulf of Mexico (GoM).
In addition to IMR work, this vessel package is designed
to perform a variety of deep-water services, such as
SURF installation, decommissioning activities, drilling
support and deep-water well intervention projects.
The HOS Bayou has a maximum speed of 12 to 14
knots with fuel consumption of 208 gallons per hour and
is equipped with a 150-ton MacGregor knuckle-boom
crane with active heave compensation (AHC) and a
maximum lifting capacity of 48 tons at water depths of
10,000 ft.

Jack St Malo
McDermott has completed work on
Chevron’s Jack and St. Malo project.
This involved the installation of
jumpers, flying leads, subsea pump
stations, umbilicals and subsea
landing of some of the industry’s
largest and complex umbilical
end terminations to a host floating
production platform in 7200ft of water
279 miles offshore Louisiana. The
project is part of the first stage of
development of the Jack South, St.
Malo South and St. Malo North Drill
Centres.
McDermott subsea construction
vessel NO102 installed umbilicals
totaling 65 miles along with other
McDermott subsea construction
vessel NO102 installed umbilicals
totaling 65 miles along with other
related subsea structures.
McDermott executed in-house
fabrication of 21 high specification
rigid flowline, manifold and pump
jumpers and installed the structures
using the Derrick Barge 50 with its
specialized deepwater lowering
system.
In addition, more than 80 flying leads,
five additional rigid production well
jumpers and other subsea control
and production boost components
were installed by the DB50 –
including three pump stations each
weighing 209 tons to a depth of
6988ft.
The DB50 was assisted by a fleet of
up to 12 support vessels delivering
material from various Gulf Coast
fabrication and staging facilities to
the offshore installation site.
Additionally, three control and two
power umbilicals totaling 65 miles
were transported and installed by
the subsea construction vessel North
Ocean 102 (“NO102”) along with
other related subsea structures.
Located in the Gulf of Mexico Walker
Ridge Area, the Jack and St. Malo
fields are jointly being developed with
a host floating production unit.

Jack and St. Malo

Bangka
Technip has been awarded a subsea
contract by Chevron Indonesia for
the Bangka Development, located
in Rapak PSC area, approximately
70km offshore the province of East
Kalimantan, Indonesia.
The contract covers engineering,
procurement, construction,
installation, commissioning and pre
commissioning of flexibles, umbilical,
and subsea structures.

conception to execution.
Under this contract, Technip will:
l Fabricate the flexible pipes, at the
Group’s Asiaflex Products plant in
Tanjung Langsat, Johor, Malaysia;
l Manufacture the umbilical at
Technip Umbilicals’ facility in Texas,
USA;
l Mobilise the Deep Orient, its
multipurpose installation and
construction vessel, for the installation
Deep Orient
phase of the project.

Technip’s
operating
centers in
Jakarta,
Indonesia, and
Kuala Lumpur,
Malaysia,
will execute
the contract
and provide
customer
support, from

15
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News
Vertical Flex-lay System
In 2013, IHC Merwede’s commenced the building of two identical
550t pipelaying vessels at its Krimpen aan den IJssel yard in The
Netherlands for TL Offshore, a subsidiary of SapuraKencana,
As part of parent company IHC EB has recently completed a
vertical flex-lay system (FLS).

A flexlay system
installed on a vessel

The tower stands 48m above deck and has an overall width of
10m. Its mass is around 1520t.
The tower can handle a product of 50mm (1.9in)– 648mm
(25.5ins) in diameter, applying a brake capacity of 750t. The
pipelay can be assisted by a 20t gantry crane.
It can work in sea conditions with wave heights of 4.5m.
The vessels will be used to install flexible pipelines in Brazilian
waters, in accordance with Petrobras’ contracts for the charter
and operation of pipelaying vessels.

50T Tensioner for DOF
Sparrows was recently contracted
by DOF Subsea to provide a 50t
tensioner system for the recovery and
installation of flexible risers/flowlines in
the Dumbarton field, 220km northeast
of Aberdeen.
DOF Subsea required the 50t

tensioner to be mounted to its
horizontal lay system (HLS) and used
during project operations onboard the
Normand Reach.
The tensioner was used to retrieve the
product from the seabed, displaying
the very fine control available from its

electric drive set-up. It was then used
to relay the product along its planned
route.
Following a second scope of work
for DOF Subsea, the tensioner was
demobilised and returned to Sparrows
in Aberdeen.
The Tensioner
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A flexlay tower built by IHC EB

Sparrows’ 50t tensioner
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Fast Track
Statoil has started production on its
Fram H-North and Svalin C fields,
marking the eighth and ninth fast-track
development projects.
“We have been able to develop
standardised technical solutions
and methods of interaction that
yield increased production from the
Norwegian shelf,” said Statoil’s head of

Heave Compensated
Drill Rigs & Seafloor
Samplers for
Geotechnical Site
Investigations

Built for Drillers by Drillers
· www.armadarig.com · info@armadarig.com ·

World’s Largest Speciality Valves
After nearly two years of planning,
development and perseverance, a
team of McDermott has achieved a first
of a kind in the valve industry; creating
the world’s largest forged body
specialty valve. The work was done
in collaboration with a leading valve
manufacturer. The valves are destined
for the INPEX-operated Ichthys LNG
Project.

18

Each valve measures approximately
9m in length and 7m high, and weighs
more than 100t.
The first valve has been successfully
built and tested. Once all six valves

have passed factory testing, two
will be installed offshore in 270m
of water, while the remaining four
will be installed onshore, one at the
landfall block valve and three at the
processing facility at Bladin Point.

“The Ichthys Project umbilical, riser
and flowline infrastructure – which
will be installed at the Ichthys Field
offshore Western Australia - requires
connection of the subsea riser base to
the 42in gas export pipeline going to
the onshore LNG processing facility,”
explained Jonathan Parkes, McDermott
Senior Project Director.
“This meant that six 42in valves had to
be specially designed and fabricated
to meet the 40-year design criteria. To
our knowledge, these are the world’s
largest, single-piece forged, top entry
ball valves.”
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Wojciech Zmudzinski, chief pipeline engineer for McDermott (right) with an INPEX
Ichthys project representative

Marconi Vorlich
field development on the Norwegian
shelf, Ivar Aasheim.
“We have achieved a lot with regard
to costs, development time and HSE.
These are good experiences we
will benefit from in Statoil’s efforts
to increase competitiveness and a
long-term sustainable development of
the industry. Fram H-North and Svalin
C are good, positive
representatives of
what we want to
achieve through the
fast-track development
concept.”
Fram H-North is
located in the Troll
area and Svalin C is
located in the Grane
area. Preliminary
estimates show that
Fram H-North contains
about 10 million
barrels of recoverable oil equivalent,
while the corresponding figure for
Svalin C is just over 30 million barrels
of oil equivalent.
The plan for development and
operation (PDO) for Svalin C was
submitted in June 2012 and approved
by the Norwegian Ministry of
Petroleum and Energy in November
2012. In line with the ministry’s
guidelines, Fram H-North was exempt
from having to submit a PDO.
For Fram H-North, the drilling and
well activities turned out to be
more challenging than expected,
while Svalin C ran into challenges
in connection with deliveries of
the control system for the subsea
template, which resulted in a delay in
production start-up.
Fram H-North is a standard subsea
template that can accommodate
four wells. It is connected by
approximately five kilometres of
pipeline and umbilicals to the existing
subsea template on Fram West A2.
Svalin C consists of a subsea facility
with two wells, about 6km southwest
of the Grane platform.

The Transocean Galaxy II jack-up rig

GDF SUEZ and BP have discovered
a new Central North Sea field. The
discovery, which spans GDF SUEZ
operated block 30/1f (licence P1588)
and BP operated block 30/1c
(licence P363) was flow tested at a
maximum rate of 5,350 barrels of oil
equivalent per day. The discovery

is referred to as ‘Marconi’ by GDF
SUEZ and ‘Vorlich’ by BP.
The well was drilled by GDF SUEZ
E&P UK Ltd as operator, with the
Transocean Galaxy II jack-up
rig under a joint well agreement
between the two licence groups.

Bream

Premier Oil Norway has awarded
Sevan Marine the front end
engineering and design (FEED)
contract for the hull and marine
systems of a cylindrical FPSO It will
be sued for Premier’s Bream oil field
in the Norwegian Central North Sea.
Bream is located 50km northwest of
Yme. The development concept is
planned to be an FPSO with subsea
production and water injection
wells. The Mackerel development
will be a 17km subsea tie-back to
the Bream facilities.
An exploration well on the adjacent
Herring prospect is planned during
the development phase and, if
successful, will contribute additional

resources to the overall project.
Premier currently estimates that the
Bream and Mackerel fields contain
around 50 mmboe of 2C resources,
with some further upside in the low
risk Herring prospect on PL406
and through a potential third party
tie-back.
l Premier’s Solan subsea oil
storage tank, jacket and topsides
have been successfully installed.
The offshore hook up and
commissioning programme will
follow.
Precise timing of first oil from the
Solan field will depend upon the
progress of this next phase.
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Vessels
Fugro Pioneer
Fugro has taken delivery of the second of the three Fugro Offshore
Coastal Survey Vessels (FOCSV) being built by Damen. The Fugro
Pioneer is a compact, survey ship capable of undertaking a wide range
of survey, monitoring and inspection operations.
The vessel is designed for a variety of survey and inspections duties
including light geotechnical work, environmental baseline surveys,
monitoring and inspection, and moon pool deployments. Diesel electric
propulsion delivers excellent economy at all speeds.
Fugro Pioneer is the second of three survey vessels ordered by Fugro
for delivery in 2014. Each will be operating in a different part of the
world and so they have been adapted for the individual environments
in which they will work. The operating company is a specialist in the
acquisition of the full spectrum of survey data and so the vessels have
been tailored to be adaptable for a wide range of tasks.
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Vessels
PSV 3300 for PROMAR

Walk to Work
Final touches have been made to
the Damen Walk 2 Work vessel,
a completely new and innovative
design for the offshore support
vessel market. Damen has decided
to speculatively commence work
the vessel, starting with basic and
subsequently, detailed engineering
of the vessel. It will support and
accommodate turbine maintenance
crews at sea. Not only provides the
vessel on-site work facilities and
accommodation for voyages of up
to one month, the vessel also comes
with a helicopter platform, daughter
crafts and has an 80% weather
operability in the Central North Sea
Area.

Mamola Reliance
Offshore ship manager PROMAR
recently marked a milestone with the
sideways launch into the Danube of
the first of its two Damen PSV 3300s
on order. Planned for delivery by
February 2015, the Swiss company
believes the 80m Mamola Reliance
will give it a valuable competitive
edge in the West African oil and gas
market.
Damen Shipyards Galati launched
the PSV 3300 Mamola Reliance
at an official ceremony at the
yard in Romania. Damen platform
supply vessels have become a
familiar sight on the Danube since
Damen introduced its range of high
specification designs up to 6300
deadweight tonnes.
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West Africa competitive edge
In particular, the offshore market
has responded enthusiastically to
Damen’s PSV 3300, which PROMAR’s
Chartering Supervisor Olivier Meynis
de Paulin describes as modern,
reliable and at the forefront of
technology.
Andrea Trevisan, Damen Regional
Sales Manager North, West and South
Europe says the Mamola Reliance
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launching is a true milestone and
a beautiful moment for all persons
involved in this project.
“A side launching at Damen Shipyard
Galati is something spectacular to
experience which I would recommend
to anyone passionate about shipping.
Seakeeping crucial in offshore market
The Mamola Reliance makes a striking
figure on the Danube with PROMAR
colours and the unique PSV 3300
design.
The platform supply vessel is designed
to give good seakeeping behaviour.
This is crucial in the offshore market.
Crews and engineers from the oil
majors want to work on such a vessel,
they know it is safe, with a high level of
comfort.”
Damen has incorporated several client
specifications in the newbuild vessel,
such as Fire-Fighting Ship 1, ROV
preparations, oil spill detection radar
and a tank heating system, notes Mr
Trevisan.
PROMAR’s second PSV 3300, Mamola
Defender, is scheduled for delivery in
August 2015.

The vessel is a monohull with
bridge located amidships. It has a
length of 90m and a beam of 20m.
It will feature 500m2 of deck space,
approximately 400m2 internal storage
space, a helicopter platform and a
motion and heave compensating
crane and gangway. Its shallow
draft optimises comfort, while also
conferring significant power savings.

Happy Star
The effects of this new and
innovative design are: greater
turbine availability, less lost
production and less direct O&M
costs against a higher profitability
of the wind farm. This vessel is
contributing to about 25% reduction
of O&M cost of an average large
size wind farm.
The optimal comfort for crew
and passengers is determined
by designing the right hull form
and the right positioning of the
accommodation. Damen has been
able to reduce vertical and horizontal
accelerations significantly. A
significant reduction of accelerations
has been achieved throughout
the vessel up to 30% in the ,
accommodation. This achievement
highly improves the level of comfort,
safety and workability on board.
Adding up to the level of comfort
is the extensive ergonomic studies
carried out resulting in crew and
turbine technician cabin dimensions
of well above the minimum set
requirements by law.

BigLift Shipping has carried out the
naming ceremony of the heavy lift
vessel Happy Star.
Happy Star is the latest addition to
BigLift Shipping’s fleet of Heavy Lift
Vessels. She was built by Ouhua
Shipbuilding in China.
Happy Star features two 900 mt Heavy
Lift Mast Cranes – built by Huisman
and installed at Huisman China’s
yard in Xiamen – which make her
excellently geared for the handling of
heavy cargoes all over the world.
With her high crane pedestals and
lengthened jib she has a lifting height
unmatched in the worldwide fleet of
heavy lift vessels.
Happy Star is 156m long and has

18.374 dwt. Her length and the
forward position of her superstructure
offer a single, large cargo hold and
a wide, open deck area. She has
pontoon type hatch covers and a
large poop deck which make the
vessel’s full deck area available for
cargo stowage.
Happy Star’s tween deck is
adjustable in height and she is
allowed to sail with open weather
deck hatches at a draught of up to
8m. Furthermore, she has Finnish/
Swedish 1A Ice Class notation.
During sea trials Happy Star achieved
a service speed of 16.6 kn at 7m
draft.
With Happy Star, BigLift’s fleet
comprises 15 heavy lift vessels with
lifting capacities up to 1800t.

The heavy lift vessel Happy Star

Damen Walk 2 Work

23

UT2 October November 2014

Vessels

McDermott Christens
CVS108
McDermott has christened its
Construction Support Vessel 108
at Metalships & Docks shipyard in
Vigo, Spain.
The vessel will service the
immediate needs of the subsea
market as a construction support
vessel, and should our client
requirements for pipelay require
additional capacity in the future,
the versatility of CSV108 allows us
to convert it for pipelay services.”
CSV108 will immediately transit
to Norway for the installation
of two portside active heave
compensated cranes for the final
stage in its construction.
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Integrated Design For Rock
Installation Vessel
ULSTEIN has been awarded the design and equipment contract
for Van Oord’s new subsea rock installation (SRI) vessel
Bravenes. Working in close cooperation with Van Oord, this is
the first fully integrated design where ULSTEIN is responsible for
the development and integration of both the mission equipment
and vessel design. The vessel will be constructed at Sinopacific
Shipbuilding Group in China and be delivered in 2016.
The dynamically-positioned vessel is a unique, innovative design
featuring a DP-3 system, the distinct ULSTEIN X-BOW hull line
and meets the requirements for Clean Design Notation, Green
Passport and Ice Class 1A – PC7. Furthermore the vessel and
its equipment are designed for year-round operability in harsh
weather and high-sea states.
Under the contract ULSTEIN will also supply the main Fall Pipe
Deployment system and the majority of the ancillary systems
of the SRI tower. ULSTEIN put a strong focus on simplicity, by
mechanising the systems as much as possible, enabling higher
levels of safety and control and as such minimising human
interaction during the deployment and recovery of the fall pipe.
The resulting system is robust and fully customised, able to
efficiently switch between various rock installation modes and a
wide range of rock sizes.

26

Main dimensions of the vessel are:
Loa
		
154.4m
Lpp
		
147.9m
Beam (moulded)		
28.m
Depth (main deck)
13.3m
Draught (design)
8.m
Speed
		
13 kt
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Installed power
			
Positioning
Class
		
Ice class 		
Complement

2 x 3,840 kW
2 x 2,880 kW
DP3
Bureau Veritas
1A – PC7
60 persons
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Subsea Support Vessels

Vessels
Global Tech I
Reef Subsea has
been awarded a
contract with AREVA
Wind GmbH, to
provide field support
in the Global Tech
I wind farm. The
charter is anticipated
to continue until at
least February 2015,
with the option to
extend the contract
further.
This significant
project will utilise
the Reef Despina,
a multi-purpose,
environmentally
friendly DP2
construction support
vessel, and will see
the Reef Subsea
team providing

vital field support to
AREVA Wind for the
commissioning of
eighty 5MW AREVA
offshore turbines
spread over 100km
of coastline.
This project win will
conclude a busy
year for the Reef
Despina.
Reef Subsea
recently reported
the safe and timely
delivery of the
Bøyla and Sierra L5
projects which, when
combined with this
latest assignment,
has resulted in the
utilisation for the full
duration of 2014.
Reed Despina

Subsea Vessel Demand to Accelerate
Douglas-Westwood (DW) anticipates
subsea vessel demand will
experience accelerated growth in the
coming years at a rate of 7% CAGR.
In DW’s new World Subsea Vessel
Operations Market Forecast, global
subsea vessel operating expenditure
is set to total $122 billion (bn) during
2015-2019.
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Report author, Chen Wei,
commented, “Average vessel days
are expected to become more
expensive due to increasing demand
for higher specification assets as
field developments move towards
deeper waters, as well as more
stringent customer requirements for
inspection repair and maintenance
(IRM) work.
“The subsea vessel industry is
currently experiencing a major build
cycle with over 54% of the active
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fleet delivered over the past eight
years. There are also an additional 115
vessels under construction, an order
book to fleet ratio of 21%.
“Field development and IRM will
remain the primary drivers of global
subsea vessel spending. The field
development sector is expected to see
high growth at 10% CAGR between
2015 and 2019 with a total spend of
$45bn and vessel demand of over
184,000 days.”
“The IRM sector will account for 39%
of spend over the 2015 to 2019 period
with a growing installed base of
offshore infrastructure combined with
a requirement for higher specification
vessels driving 9.5% CAGR.
“Asia will be the single largest market
with 20% of global expenditure in
the next five years, mainly driven by

shallow water IRM and pipelay-related
activities.
“Deepwater Gulf of Mexico, West
Africa and Brazil are expected
to account for 40% of global
expenditure.
“Africa alone is set to represent
16% of the market, with the majority
associated with deepwater field
developments in both traditional Gulf
of Guinea markets, such as Angola
and Nigeria, as well as the new Indian
Ocean growth markets of Mozambique
and Tanzania (East Africa).
“Australasia has the fastest growth
rate of all regions with a CAGR of
21% through the forecast period,
due to a backlog of high profile gas
developments intended to support
the region’s ambitious LNG export
commitments.”

ASSET INTEGRITY PARTNER

STORK IS A LEADING GLOBAL PROVIDER OF SPECIALIST CLEANING AND SAND MANAGEMENT SERVICES
TO THE OIL AND GAS INDUSTRY.
With over 30 years industry experience, we deliver an unrivalled range of integrated environmental and decontamination services using a suite
of innovative equipment and expert operatives. From routine cleaning and monitoring to complex decommissioning and destruct workscopes,
we support major Operators with safe, environmentally focused specialist cleaning and sand management services.
Our multi-disciplined approach, combined with our extensive fleet of specialist equipment and full compliance with
industry standards means fewer personnel, safer operations and a cost effective approach to every project.
This uniquely positions Stork as an Asset Integrity Management and Maintenance partner of choice.

Contact us for more information: info.aberdeen@stork.com | www.stork.com

Wellslot Recoveries

EnQuest selects Technip

Claxton Engineering has been
awarded a 12-month contract for
multiple well slot recoveries in
the Arabian Gulf, enabling a field
operator to extend the economic life
of its platform and well assets.

Technip was awarded by EnQuest
earlier this year a large engineering,
procurement, installation and
construction (EPCI) contract for
the Kraken development located
in the North Sea, 400km NorthEast of Aberdeen and 130km East
of Shetland, at a water depth of
approximately 120m.

Claxton’s Dubai office will perform
diamond wire cutting and subsea
drilling and pinning, and provide a
surface conductor recovery package,
including band saws and double
drilling units.

The contract covers various project
management engineering and
installation works, which include:

The project is scheduled to begin in
early 2015.

l Fabrication and pipelay of
approximately 50km of rigid pipe

Claxton used a similar package
to recover a conductor during
the first-ever rigless platform well
abandonment in the North Sea, and
has used it on many successful slot
recovery projects globally.
.”

l 25km of metallurgically clad pipe
and 25km of HDPE lined
l installation of 3 umbilicals totaling
14km,
l installation of 7km of flexible risers
and jumpers ,

template and manifold installation
at three drill centres,
l Diverless tie-ins to pipelines
and manifolds,
l Pipeline flooding, hydro testing
and leak testing.
Technip’s operating centre in
Aberdeen, United-Kingdom, will
execute the contract.
The Group’s spoolbase in Evanton,
United-Kingdom, will weld and
load-out the rigid pipe and Technip
Umbilicals, Technip’s wholly-owned
subsidiary in Newcastle, UK, will
manufacture the umbilical.
All construction work on the project
will be undertaken via diverless
construction methods. A number of
vessels from the Technip fleet will
be used for the offshore campaign,
including Technip’s Deep Energy,.
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Safety

Safety
Control Cutter
A new emergency chain cutting
system has been developed by
the Norwegian company Control
Cutter. It is designed to quickly sever
anchor mooring chain. This basic
technology may also be applied for
decommissioning.
The company started looking at the
need for such a device following
an accident off the Shetlands coast
in 2008, when the anchor handling
supply tug Bourbon Dolphin
capsized.
The reason it capsized was that it got
into difficulties setting large anchors
in deep waters. There was no way to
quickly release the weight of several
kilometres of chain. It s weight pulled
the boat round and it capsized.
“We started looking at ideas to
prevent the boat capsizing in a similar
situation,” said Rolf Skaar, chief
executive officer of Control Cutter.
“The idea behind the system is that
the chain passes through the clutter
gate. In an emergency, the ship’s
master can hit the button whereupon
the chain will be severed within one

second. The vessel instantly becomes
free of the chain and the load.
“There has been a law in Norway
since 1987 that states that any vessels
should be able to release itself of any
load within 10 seconds,” said Skaar.
“Because there has not been the
technology available to cut the chain
quickly, however, companies have
been given dispensation.
“With our new cutting system, we are
now talking to the Norwegian Maritime
Directorate about no longer requiring
dispensations any more to uphold the
10 second law.
“The system is not only applicable to
chain but can cut wire rope. Every
year, there are 2–3 accidents where
fishing trawlers have turned around
in the face of large waves, and
capsized. The are recorded incidents
of submarines betting entangles in
nets and pulling trawlers under the
waves.”
Even though the Control Cutter can
sever the line quickly, many mariners
that have experienced capsizing
problems testify that the incidents
happen so fast. So much so, that the
captain may not have time to hit the
emergency button. This has prompted
the proposal of a levelling switch
device. If the boat reaches a certain
pitch, it would automatically trigger the
the cutter and jettison the load.

How it Works

The system is based on accumulators
filled with nitrogen at high pressure.
When the captain hits the button, the
valve opens and the nitrogen is fed in
over the cylinder which pushes bars
down to grip the chain, and a knife
blade to sever it.
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“The downward stroke can deliver
several hundred tonnes of force,”
said Skaar. This is enough to cut R4
chain up to 167 mm chain in seconds.
It is inherently stronger than current
technology. The key to the design is
the way the cylinders are set up.

Cutter used to sever chain

When you use a domestic drill to drill
through a wall, once the bit passes
through, there is an immediate lack
of resistance. This sudden followthrough causes damage to the tool.
Imainge the sudden release of a
force of several hundered tons.
With the Control Cutter, however,
it does not only develop the force
very quickly, but it is also capable of
harnessing the after acceleration and
not damage the entire system.
We are currently reaching the end of
a 9-month testing programme.
Once fully tested and approved, we
can offer it to the market.
Whe company is also looking to apply
the technology for other applications.
One such could be a subsea cutter
for decommissioning purposes.
It could be lowered down with a
remotely operated vehicle (ROV)
to cut wires and steel structures.
There are applications where it will
have competitive advantages over
diamond wire cutters.
“In this application we don’t really
need to cut into seconds and
could take a minute as it is not an
emergency,” said Skaar.
“Tests have shown that the system
could be expanded to providing
back to a ram cutter in a blow out
preventer stack. It is able to cut the
drillstring.”

Safety

ERBAS
Ageing offshore assets can represent
a major challenge for the industry.
Maintenance engineers are required
to work in inhospitable locations
such inside platform legs and similar
confined spaces. It is vital that they
have a suitable air supply at all times.
The maintenance engineer would
typically have a main airline supported
by an escape breathing apparatus
(BA) capable of supplying 10mins of
air should the main airline supply fail.
Due to the work location, however, this
emergency air would not necessarily
be sufficient to evacuate to a safe
atmosphere. The common industry
practice therefore, is to locate various
cylinder change-out stations at
strategic points along the exit route.
The BA operative can exchange their
empty cylinder for a full one, providing
a further 10 minutes of air.
“When we practiced changing
cylinders in the training classroom,”
said Jamie Elliot, Breathing Apparatus
Manager at Stork, “The BA Operatives
soon became frustrated by the
practical difficulties of having to carry
out the tricky change out routine,
particularly while wearing their
protective gloves.
“This problem was exacerbated by
the protective glove surfaces being
invariably covered in a mixture of oil
and water as a result of the task being
performed. This was a major practical
obstacle in allowing a quick and safe
exchange. When replicating the low
visibility, high pressure environment
during training, maybe 65% failed.”
This prompted Elliot and Stork’s BA
team to re-examine the equipment
available and develop a more
pragmatic approach, better tailored to
the offshore industry.
“We did not particularly want to
reinvent the entire system, but
evaluate existing techniques and
equipment and consider how these
could be tailored to satisfy our own
particular needs, particularly, its
suitability for use in a confined space,”

said Elliott. I began to look at how
other industries confronted with similar
issues. Typical users of breathing
apparati were the mining industry and
the fire service.
“We recognised that the connector
system required improvement. The fire
services used a similar approach. The
nozzles however, were too physically
small to be grasped and manipulated
in the sort of surroundings in which our
BA operatives found themselves.”
The mining industry used large
gas bottles on a trailer to provide
emergency air, however, space
restrictions made this idea unsuitable
offshore.
“The safety innovation we introduced
is now called the Extended Reach
Breathing Apparatus System (ERBAS).
It effectively replaces the cylinder
change out method,” said Jamie Elliot,
“by allowing the escape cylinder to be
refilled while still attached to the BA
operative. The refilling operation takes
less than 60 seconds and employs
one simple connection. This makes
it both easier and quicker to operate,
reducing risk.”
The ERBAS consists of a number of
key components, including:
l A high pressure air bank unit
(capable of delivering air at 220 Bar
continuously)
l A hose reel of
120m HP airline
(with connection
points for the refill
units every 20m

“One of the fundamental advantages
of ERBAS is its simplicity. It does not
require the BA operative to switch
cylinders. Each refill station also
carries six two litre cylinders, as a last
line of escape in the event of a refill
system failure.
“A typical refill operation takes just
15 secs using the ERBAS system.
The industry’s standard system, by
contrast, takes nearer five minutes.”
ERBAS also addresses several
safety concerns, associated with the
conventional system. The existing
technology is bulky and involves
winching cradles of cylinders, hoses
and related equipment down through
the installation. By contrast, ERBAS
is considerably more compact and
easier to deploy down the leg, due to
its robust suitcase-style construction.
ERBAS requires almost no
maintenance, thereby significantly
reducing the cost, while the old system
requires refills after every safety drill.
This heightens safety risks as it means
that an operation could take an entire
shift to perform and involves winching
cylinders out of the leg to refill them.
By not requiring refills after a safety
drill and being easy to operate whilst
wearing PPE. this ultimately results
in quicker evacuation and has the
potential to save lives.

Stork’s ERBAS system

l Four refill
stations (with refill
panel and six backup two litre cylinders)
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“The system delivers
several crucial
benefits, when
compared with the
standard method,” said
Elliot.
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Subsea Trees

DVXT Subsea Tree
GE has unveiled the latest edition to its subsea tree
portfolio – the novel Deepwater Vertical Xmas Tree (DVXT).
It has been designed to enhance the company’s range
of subsea products rated for depths of up to 3000m.
The standard configuration is a 5in by 2in 10 000 psi
monobore.
“Just a few decades ago, the idea of producing oil at
depths of more than just a few hundred metres would
have been unthinkable,” said Mike Wenham, Subsea
Trees, Senior Application Engineer at GE Oil & Gas. “Now,
these deep waters are the key to meeting the rising global
demand for energy. We need to address the challenges
presented by such conditions.”
For the past 15 years, operators had
predominantly favoured horizontal trees.
In recent years, however, there has been
a gradual resurgence in the vertical
tree market. In some ways, the new
DVXT design competes with horizontal
technology by providing the ability to
run a BOP on top of the tree and tie a
landing string into it. It can carry out well
intervention cleanup instead of using a
completion over the riser, and employs the
same connectors as would be present on a
horizontal tree.
“Horizontal trees have characteristic
installation and intervention methods that
may be advantageous in some applications,”
said Wenham. “We have taken some aspects
of horizontal tree design in that we put the
completion in first and then land the tree on
top of it, but we have kept it ‘vertical’ in its core
design.
“On a vertical tree, the caps they are normally
external while horizontal tree caps are internal. In
this design, however, we have taken the internal
tree cap and inserted that inside the mandrel.
The crown plugs are, therefore, located inside the
master valve block to make a second barrier.
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“By locating a profile inside the mandrel for
the internal tree cap, we can land the blow out
preventer (BOP) directly on it. We can then run the
tooling string through the BOP in the same way that
we would have done it through a horizontal tree, to
clean the well.
Operators often have very clear preferences on whether
they use workover risers or subsea test tree. This new
design provides the necessary flexiblity to give them the
option of using horizontal tree-type intervention depending
on how they see the risk.
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“One of the big messages from the industry has been to
reduce the cost of the product and everything that goes
into it,” said Wenham. “What we have done has essentially
been to take existing systems and enhance both their
flexibility and functionality.”

Subsea Trees

While this approach allows a high
degree of customisation, the basic
building blocks such as the wellhead
connectors and valves rely very heavily
on well proven technology that meets
all current standards. One example is
the production control systems. The
DVXT will include GE’s latest subsea
control module Semstar 5.
In the development, GE was able to
interface with our sister companies. It
incorporated temperature sensors, for
example, that were developed by other
GE companies. The flowmeters and
strain gauges to monitor the tree have
been similarly used on other products.
“By having already carried out the
basic engineering, this has enabled
us to bring the tree faster to market,”
said Wenham. “We are looking to be
delivering trees in about 18 months
from the initial contract order.”
A keynote of the design, says GE, is
its flexibility. The tree has the option,
for example, to use a number of
installation techniques. It can be run on
drill pipe, wire, work over riser systems,
or with a BOP or subsea test tree.

3000m

When designing the tree for 3000m,
one of the main areas affected were the
actuators and the control system.
“The drive to deeper waters has
meant that higher loading would be
imposed onto the tree by the risers,”
said Wenham. “To accommodate this,
both the tubing head spool that houses
the tubing hangar and the 15 000 psi
DW HT H4 connector, has a bending
capacity rating of rated 5.25 million
pounds. It uses an extended DMS
H4 mandrel measuring an industrystandard extended 54ins.
“Super duplex spools cannot always
handle the environment. There may
be issues with. temperature and
resistance to loads imparted on the
tree. This is why we have built the tree
from steel, with the entire production
flowpath such as production bores,
sealing surfaces valve pockets and

production wetted cavities clad in a
625 alloy.”
The trees are designed to be used in
areas such as Africa. In an attempt
to increase local content, GE has
designed the system to be as
modular as possible so that it can
be flat-packed and subsequently
fabricated in developing countries
that would not have the same factory
capabilities.
“A key feature of the DVXT design
is its compactness,” said Wenham.
“Despite the water depth normally
requiring larger vessels, there are
still many out there with a limited
moonpool. We have, therefore,
engineered it to fit through a space
16ft x 16ft.
“The weight was another challenge.
The new system comes in at around

While GE was developing the design
a few years ago, it recognised that
the valve blocks were increasing in
height. Horizontal tree valve blocks
were around 98ins tall, however
vertical blocks were nearer 120–
130ins or more.
In recognition, the company
invested $20 million in its Montrose
facility. This included the installation
of two horizontal borers and cladding
rigs.
With these, the master valve
block can be built, tested and
incorporated into locally built frames.
At present, the facility is carrying out
workon a project in Indonesia.
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Subsea Trees

GE Invests $5Million in Norway Technology Solutions Centre
52t for the tree itself and another 32t
for the tubing head spool.
“From the start,” he continued,
“the tree was designed to be
insulated. This is why spacing of the
actuators have been positioned to
accommodate this thermal insulation
material from the start rather than
having to return the assembly to
subsequently increase the space
between valve blocks.”

Tubing Head

At the base of the tree is the tubing
head spool.
“We have been installing tubing
head spools in areas such as
Nigeria for 12 years,” said Wenham.
“This uses a wellhead adapter that
houses the tubing hangar.
“It is not possible to put the porch
in the wellhead. In order to get
maximum use of intervention tooling,
it is compatible with tooling from
horizontal trees.”
Concentric tubing head spools
provides challenges with the
annulus. This is circumvented
by bypassing the tubing hangar
and porting round the mandrel
with the separate valve block. It is
then possible to provide a passive
orientation to the tubing hangar.
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“Conventional vertical trees would
have a BOP guidance system with
a soft landing for the hangar,” said
Wenham. “Historically, this would
land and rotate on the key with the
engineers at the surface seeking
to detect the final 6ins of drop
to verify that the connection was
made successfully. While this is
reasonable in shallower waters, it is
much more difficult to measure when
located 3000m away at the seabed.
“Instead, we have employed passive
orientation with confirmation of the
land and lock achieved through
hydraulic communication and
fittings on the tubing hangar,” said
Wenham.

UT2 October November 2014

GE Oil & Gas has formally unveiled
its new Technology Solutions Center
(TSC) in Stavanger, Norway. The $5m
facility has been designed to help
operators achieve optimal efficiency,
environmental performance and safety.

and downstream domain; a
showcase of GE’s current portfolio of
remote monitoring and diagnostics
solutions and a dedicated area
exploring the impact the ‘Industrial
Internet’ will have on the industry in
coming years.
Located opposite GE’s existing Subsea Top floor: A large training room along
Systems facility in the port of Dusavik,
with several meeting rooms and
the centre features a combination
offices.
of interactive digital displays, live
demonstrations and scale models,
The centre brings together the
including GE PII’s Intelligent Pigs,
numerous GE Oil & Gas business
responsible for the delivery of accurate units including Subsea Systems,
diagnostics and insightful pipeline
Drilling & Surface, Turbomachinery
integrity reports
Solutions, Downhole Technology
Solutions, Measurement & Control
It also features the Safire 2.0
(including PII Pipeline Solutions), and
multiphase flow meter and the newly
Lufkin.
launched Deepwater Vertical Xmas
Tree (DVXT). State-of-the-art training
The centre also utilizes the expertise
facilities and meeting rooms are also
of other GE businesses operating
located on-site.
in the oil and gas space, including
Power Conversion, Intelligent
Features of the TSC include:
Platforms, Digital Energy (Energy
Management), Distributed Power and
Ground floor: A dedicated subsea
Water & Process Technologies (GE
experience and inspection centre.
Power & Water), Transportation and
Middle floor: The offshore, midstream
Lighting.

Cables and Umbilicals
Suez Canal
In October, a contract for fourlots
of the construction of the new Suez
Canal in Egypt has been awarded to a
consortium with Jan De Nul Group.
The Suez Canal is the shortest
shipping route between Europe and
Asia. To enlarge the transit capacity
and to increase industrial activity in
the area, a new Suez Canal will be
constructed next to the existing one.
It will have a depth of 24 m, a width of
240 m, and will be one third in length
of the current Canal.
The joint venture consists of Jan De
Nul Group, NMDC, Boskalis and Van
Oord, and will dredge a total of 180
million m³. The dredging works will
start in November and are planned
to be finished in August 2015, which
means 600 000m³ needs to be
dredged every day.
For this project Jan De Nul Group will
mobilize five Cutter Suction Dredgers:
J.F.J. De Nul, Kaerius, Fernão de
Magalhães, Ibn Battuta and Zheng
He.
The Cutter Suction Dredgers have a
combined total installed diesel power
of 106,130 kW.

Tekmar
Tekmar Energy, the cable protection
specialist based in the North East of
England has been awarded a multimillion pound project with Statoil and
Statkraft on the Dudgeon Offshore
Wind Farm for the supply of its
patented technology TekLink.
As part of the cable contract VSMC
will be procuring the TekLink
Mechanical Latch Cable Protection
System which will be installed for
the protection of the subsea power
cables into the J-tubeless monopile
foundations.
Additionally, Tekmar’s bespoke
polyurethane bellmouths will be used
on the offshore substation foundation,
protecting the interface of platform
and export cables.
This marks some significant
milestones for Tekmar as this is the
15th project to be working closely
with installation contractor VSMC
following the recent joint success
both parties have experienced in
Germany on Meerwind and on-going
installation with Butendiek.

Tekmar on the Dudgeon Offshore
Wind Farm

VBMS and VolkerInfra
The 132kV subsea electrical cable
installation under the Solent has now
finished its final phase, connecting
the new cable to the network in the
Isle of Wight and Hampshire, UK
The $21 million (£13 million) project to replace one of three subsea
cables supplying the Isle of Wight
with electricity, was delivered by a
joint venture between VolkerInfra and
VMBS and was awarded by Southern
Electric Power Distribution (SEPD).

Jan De Nul Dredger

The project saw the first subsea
electrical installation under the Solent
for 18 years. It will replace the third
cable, which was the only cable not
to be buried under the seabed and
so was more susceptible to damage
from anchors or marine debris.
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Vattenfall Cables
VBMS has awarded JDR, the inter-array
cable contract for the Vattenfall AB
Sandbank offshore wind farm. JDR will
design and manufacture 105km of inter-array
cable, including a new coilable 630mm2
copper core cable and a range of cable
accessories.
The Sandbank offshore wind farm will be
constructed 90km west of Sylt island, within
the exclusive economic zone off the German
North Sea coast. The farm will comprise 72 x
4MW turbines in water depths between 25m
and 37m. Construction is expected to start
in 2015.
The JDR engineering team will design
and manufacture two inter-array cables;
a 185mm2 copper conductor cable and
an 630mm2 copper conductor cable. The
Sandbank cable incorporates JDR’s qualified
coilable design.
This approach, which enables cables to coil
into a static tank or basket removing the
need for powered turntables or vertical reels,
utilises a helically wound polypropylene
string serving over the cable armouring.
Both cables will be supplied in splice-free
lengths, be XLPE insulated and type tested
to IEC 60502-2 and CIGRE standards.
Alongside the inter-array cables, JDR will
supply a range of accessories including
pulling grips, hang-offs, connectors, cable
cleats and subsea repair joints.
The cables will be manufactured at JDR’s
custom-built Hartlepool facility.

37

UT2 October November 2014

Mooring

Mooring
InterMoor completes Red Hawk spar decommissioning
InterMoor has successfully
completed its contract supporting
the decommissioning of Anadarko
Petroleum Corporation’s Red Hawk
spar in the Gulf of Mexico.
The Red Hawk spar is the deepest
floating production platform to date
to be decommissioned in the Gulf
of Mexico. It is also the first spar
decommissioned in the “Rigs-toReefs” programme, which required
the spar to be laid down on its side
on the seafloor.
Work was split between the original
spar site at Garden Banks, block
876, in the Gulf of Mexico, at a depth
of 5200ft., and the reefing site at
Eugene Island, block 384, at a depth
of 430ft.
InterMoor developed the
engineering procedures and
performed the work to disconnect
the mooring lines from the floating
facility. The company also ballasted
the hull prior to and during the
topsides removal and deballasted
it to prepare the hull for towing.
Ballasting and deballasting were
performed from a nearby derrick
barge. The spar was then towed
to the reefing site where it was
flooded and laid on the seabed in a
controlled manner. Finally, InterMoor
recovered the mooring lines and
assisted with the as-laid survey of
the reefing site.
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Multiple departments were involved
- Project Management, Project
Engineering, Advanced Analysis
Group, Subsea Group, Operations,
and Shore Base. We also managed
multiple subcontractors throughout
the project. InterMoor expanded its
services to include ballasting and
deballasting to allow for a more
comprehensive life-of-field solution
for its clients.”
The project represents
InterMoor’s first work in ballasting
and deballasting, and builds
on the company’s growing
decommissioning experience.
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Red Hawk Spar Decommissioning

l InterMoor recently completed two
major offshore projects for China
Offshore Oil Engineering Corporation
(COOEC) with support from Acteon
sister companies in the Panyu and
Enping fields, Pearl River Mouth basin,
South China Sea.
To extend the life of the Hai Yang Shi
You III FPSO, the first project involved
full mooring system replacement in
the Panyu field. InterMoor provided
on- and offshore project management;
installation engineering, procedures
and procurement; and key offshore
personnel for the installation of nine
suction pile anchors and preset
moorings for the FPSO internal turret
buoy system.

allow the mooring components to be
deployed less than 1.5m from existing
moorings, and to enable the PIV to
work in close proximity to the FPSO and
offtake tankers safely, with uninterrupted
production throughout.
The second project was the installation of
a full single-point mooring system in the
Enping 24-2 oilfield and was completed in
August 2014.

The permanent mooring system was
installed in water depth of 105m, and
the FPSO remained connected and in
service throughout the operation.

InterMoor again provided on- and
offshore project management;
installation engineering, procedures and
procurement; and key offshore personnel
for the project. The mooring system
consisted of an internal turret buoy, 12 x
chain/sheathed spiral strand wire mooring
legs, 84in driven pile anchors, 1 x 12in x
2450m static flowline and 175m dynamic
riser, 2 x power/optical composite cables
and associated PLEM power cable
support structures.

Detailed procedures and SIMOPS
documentation were developed to

InterMoor conducted the installation at the
Enping field in water depths of 86 - 96 m.

FSO and CALM Mooring buoy for Wassana
KrisEnergy has chartered the Rubicon
Vantage FSO vessel and a catenary
anchor leg mooring (CALM) buoy for
use on the Wassana oil development
in the G10/48 licence area in the Gulf
of Thailand. Wassana is anticipated to
commence production in the second
half of 2015.
The Rubicon Vantage is a doublehull FSO facility owned by Rubicon
Vantage and has been operating in
the Gulf of Thailand since 2008. The
vessel is 228.6m in overall length and
has a storage capacity of 597 206 bbl.
It can accommodate up to 40 persons.
The CALM buoy is supplied by
Equatoriale Services. Its hull is moored

to the seabed using six mooring
chain legs guided through rotating
chain stoppers and connected to
high capacity power anchors.
A turntable is located on top of the
hull to accommodate FSO mooring
hawsers and floating hoses. A
proprietary-designed dual-path
swivel unit enables the transfer of
fluids during vessel rotations. Fluids
are transferred from the CALM
buoy to the FSO via floating hoses
protected by marine breakaway
couplings. This widely-used
technology enables safe mooring of
the vessel while guaranteeing the
transfer of crude oil and water during
weather-vanning of the FSO.

FSO and CALM Mooring buoy for Wassana

Several Acteon sister companies were
involved in both projects. Seatronics
provided suction pump skids for the
Panyu piles and MENCK and LM
Handling supplied the piling spread
and associated handling tools.
Installation offshore China

Jumbo recently completed the
mooring system pre-installation
for the Greater Stella Area (GSA)
development as main contractor for
Ithaca Energy.

Jumbo’s unique installation
methodology benefited the project
through simplified logistics, saving
critical time and reduced offshore
interfaces.

Jumbo was managed by Costain
Upstream, the subsea project
management contractor for the GSA
development. GSA is located in the
Central North Sea, Central Graben
Area. As planned, Jumbo’s Fairplayer
completed, with assistance of the
Olympic Hera.

The mooring system is comprised of
the following main components:
– 13 anchor piles,
– 7 km of chain,
– 9.5 km of Spiral Strand Wire,
– Pre- tensioning of the mooring legs
(> 180 ton).
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C-Lok Subsea Connection System
Britannia Engineering Consultancy
has developed a pile connector
able to be energised by a remotely
operated vehicle (ROV) using a
single hot stab operation. It may
also be disengaged at any stage
including at the end of the field life.
This new technology may be applied
wherever structural tubulars need to
be fixed together subsea.
A pile is a simple tubular foundation
member sometimes hundreds of
feet in length and driven into the
seabed. It’s function is to transfer
loading from the subsea structure
into the competent soil formations
below. It may be driven through a pile
sleeve within the subsea structure,
or alternatively, preinstalled with the
structure subsequently placed over it.
“The most common method of
driving a pile into the seabed is
to use an impact hammer,” said
Peter Curry, managing director of
Britannia Engineering. “The hammer
is stabbed into the top of the pile and
an internal hydraulic ram is used to
hammer the pile down until the pile
reaches its target depth. The pile
hammer is then removed.”
“Impact hammers are extremely
versatile and used in the widest
range of soil conditions.
PCU Reaction
Plate

Pad

Wedge

“An alternative piling technique, suited
to some con-cohesive substrates,
however, is the Vibro-hammer. This
essentially consists of a vibrating
tool being clamped to the top of the
pile. The device incorporates rotating
masses that set up vertical load
oscillations. These powerful vibrations
cause the contacting soil to fluidise
and allows the heavy pile to selfpenetrate.”
The critical part of the foundation
system is the connector. It is the
physical attachment between the
pile and the seabed structure. The
connector must transfer all structure
loading including axial and lateral
loads plus moments in all three axes.
An example of challenging piling
conditions occurred last year in a field
expansion project, offshore Canada.
Geotechnical engineers determined
that the soil conditions best suited a
driven monopile solution for the 120t
manifolds.
Part of the engineering design brief,
however, was that the manifold base
needed to be retrievable at any stage
including at the end of it’s field life. The
connector, therefore, would require a
reliable release mechanism.
The connector needed to cater for
a range of potential driving issues
including failure to reach target
penetration (require cutting of the
pile subsea) and limited control on
inclination and orientation. Onerous
load conditions included a 60t
horizontal load, applied at an offset
of approximately 4m generating
a substantial torsional moment.
The rigid connection would need
to accommodate loads in all six
degrees of freedom.
Another key consideration, in
common with all modern deepwater
subsea developments, was that
the connection had be carried out
diverlessly.
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The C_lok system
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Grouted and swaged connections
were quickly dismissed as the

connection needed to be both quick
and releasable. The circumstances
also ruled out use of a conventional
collet or mechanical connection, as the
height and orientation of the projecting
pile could not be easily controlled and
crucially, as the projecting pile may
need to be cut, there would be no
physical male/female features to mate.
“One potential solution,” said Curry,
“was to employ a conventional halfshell bolted clamp arrangement.” In
this circumstance, however, this was
also disregarded.
“With bolted connections, the very
small axial bolt strains introduce an
inherent susceptibility to loss of preloading due to secondary losses and
cyclic loading. Bolt tensioning would
need to be carried out in a prescribed
sequence during installation involving
primary and secondary tensioning
operations. This would very time
consuming and difficult to accomplish
using an ROV.”
The solution proposed by Britannia
was the C-lok system. This ensures a
rigid connection by delivering a highly
controlled single heavy clamping force
to the pile.
“The key to the C-Lok concept is the
elastic deformation of the pile within
The RRU mounted
on the PCU.

The C_lok pile protection cap

Mooring

controlled limits, making it act like a
powerful and highly reliable heavy duty
spring,” said Curry. “It maintains clamp
load in the form of flexural elastic strain
energy.
“This is analogous to the axial plastic
strain energy used in flange studs
for conventional clamps. This stored
energy provides a constant reactive
force that generates huge compressive
contact loads between the pile and
sleeve, in the region of 18000kN for
this application.

This deforms the pipe to within well
controlled tolerances with movement
permanently recorded using the
graduated scale on the end of the selfactivating wedge plate. The pressure
gauge on the RRU confirms delivered
clamp pressure and the measured
wedge movement provides a fool proof
means of confirming locking has been
100% successful.

causes the pile shape to return to
the unloaded condition permitting a
simple disengagement and release
of the structure and recovery to
the surface. The ROV control panel
interface also incorporates novel
ratchet and pawl features that
protects the needle valve stem
against potential ROV damage.

“The benefit of mobilising the elastic
bending strain, however, is that
its ‘spring’ may be engaged and
disengaged repeatedly, thus allowing
the equipment module to be retrieved
as necessary.”

Although recently driven piles provide
the pile surface conditions, for this
project some piles were planned
for use some years after the driving
campaign. As a result, Britannia
designed and supplied a number of
pile protection caps. These contained
chemical dosing systems and seals to
limit corrosion and marine growth for
the intervening period

“Once initial design was complete,
Britannia began exhaustive
interrogation of the operational
scenarios using the industry standard
FMECA analysis method,” said Curry.
“This unearthed some interesting
potential cause-and-effect scenarios
that, although considered low risk,
were nonetheless implemented in
the form of contingency or mitigating
measures.”

The pile deformation at the heart of
C-lok system is delivered via a heavy
internal pad. An hydraulic tool called
the Removable Reaction Unit (RRU) is
temporarily deployed onto the reaction
plate of the fixed part of the connector
known as the Permanent Clamping
Unit (PCU).

“The necessary load to generate the
movement is supplied by a standard
(3000psi) Workclass ROV,” said Curry.
“The hydraulic pressure is magnified
using an intensifier located within the
RRU. Once the C-lok is engaged the
RRU is recovered to surface, leaving
the PCU locked onto the pile.

“One hypothetical scenario envisaged
the connector wedge losing
friction, and sliding upwards under
pressure. Although the wedge angle
guaranteed self- locking the client
decided that, at least for C-Lok’s first
field use, that it should incorporate, a
Wedge Retaining Feature (WRF).

On activation the spring-return
hydraulic ram within the RRU then
pushes the thrust rod and pad against
the pile in a self-aligning process.

“If and when required, the C-Lok
release operation requires a simple
reversal of this engagement process.
To release and recover the RRU the
ROV retracts a basic shoot bolt detail
allowing a simple direct vertical lift to
the surface.

This simply shuts down over the
wedge to prevent reverse movement.
The WRF was machined from a
combination of two corrosion-resistant
materials, featuring good anti galling
and antifouling properties.

The white reaction plate is evident
between the two onlookers

“This connector release operation
uses a second (higher rated) pressure
valve mounted on the RRU to reapply
the initial locking load allowing
the wedge to be lifted. This

This contingency feature added
complexity and was itself subject to a
‘what if’ interrogation. What if the WRF
were to become immovable? This
would potentially compromise the
possibility of a future release.
“The answer was to introduce a
simple ROV-operated cutting tool
feature,” said Curry. “In the form of a
notch to receive a subsea grinder”.

PCU Reaction Plate

“Although the C-lok concept targeted
a diverless pile connection system
the exercise highlighted that this
type of connector is highly adaptable
and may be tailored to suit not only
piles but any tube to tube subsea
connection”.
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NASNet in Deep Norwegian Field
NASNet is an advanced subsea
positioning system which combines
Long Baseline (LBL) and GPS
concepts with the latest generation
of signalling technology.
The system employs a broadcast
technique to provide true multi-user,
accurate and reliable positioning
in all water depths with no acoustic
interference.

NCS Ceona
NCS Survey has been awarded a
five year contract for positioning
services with SURF company,
Ceona.
Leading provider of through water
communication and positioning
technology to the offshore industry,
Nautronix, has secured an order
to supply NASNet, an underwater
positioning system for Subsea 7.
The system will be used on the Aasta
Hansteen field, which is located in
the northern part of the Norwegian
Sea approximately 300km west of

Bodø, at 1300m water depth. The field
is developed by Statoil.
Nautronix will be supplying 16 large
stations and four complete vessel
systems which will go on hire in March
2015 for approximately 200 days and
will be deployed for the first time in
Norwegian waters where the water
depth is significant and the weather
conditions can be challenging.

Following initial work in the Gulf
of Mexico, NCS Survey will be
supporting Ceona for further
subsea work in Nigeria at the
ABO and OYO fields.

Poseidon

Neptune

Advanced Navigation has released its Poseidon
subsea GPS antenna. This antenna is designed for
use on underwater vehicles that require the ability to
obtain a GPS fix when surfaced.

Neptune Marine Services’ Subsea Stabilisation division
was recently awarded two subcontracts by McDermott
Australia for the Ichthys LNG Project. McDermott is the
appointed main contractor for the Subsea Umbilicals,
Risers and Flowlines (SURF) engineering, procurement,
construction and installation portion of the project.

The antenna is also suitable for marine vessels that
are exposed to harsh conditions that are too extreme
for a normal GPS antenna. The antenna is lightweight,
compact, corrosion resistant and able to withstand
depths of up to 3000m.
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Mobilisation has been
successfully completed on the
first vessel, Ceona’s DP3 multipurpose vessel, the Normand
Pacific.

Poseidon is the first
product to be
released from
Advanced
Navigation’s
RF division
since it was
formed last year.
Poseidon subsea GPS antenna
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The initial subcontract includes the design and fabrication
of specialist scour protection systems and the secondary
scope entails the grouting of the Riser Support Structure
(RSS) and grouting of the SPS.
Neptune’s in-house engineering team in Perth provided
the engineering design of the scour protection systems
and the fabrication is managed at Neptune’s facilities in
Asia. Delivery of the scour protection systems commenced
in the third quarter of 2014, with third-party installation of
the offshore structures to begin the following quarter.
This followed the successful delivery of concrete
mattresses for the Ichthys Project earlier this year.

SGB 2000 Gyrocompass

At the start of the summer season,
DeepOcean took delivery of two
Teledyne TSS 440 and two TSS 350
cable and pipe tracking systems.
These are now being put to work on a
number of different subsea projects.

The SGB 2000 gyrocompass
manufactured by Teledyne TSS has
been certified by Det Norske Veritas
as meeting the standard required for
use aboard International Maritime
Organisation (IMO) registered ships.

One such is a recently announced
contract to provide inspection,
repair and maintenance contract for
the subsea assets of Dong Energy
in Danish and Norwegian waters.
DeepOcean’s trenching services will
also employed on the Western HVDC
Link project where the scope of its
work includes pre-lay survey, prelay
grapnel run, post-trench survey
and trenching of over 560km of high
voltage direct current (HVDC) cable in
water depths up to 165m.

The SGB 2000 is a high performance
solid state gyrocompass that
incorporates maintenance free ring
laser gyros and accelerometers which
have a mean time between failure
(MTBF) in excess of 300 000 hrs.

DeepOcean recently chartered a state
of-the-art new-build cable lay vessel
from Maersk Supply Services. The
cable trackers will be used to support
its work with Interconnector projects
as well as work in the oil, gas and
renewable sectors.
“This next generation cable lay vessel,
in combination with our survey and
trenching capabilities, will enable us
to bundle our services for customers
in the offshore power cable and
umbilical markets,” said DeepOcean’s
managing director, Tony Inglis. “The
versatile new vessel will be well suited
for installation and burial projects
using its 7000t carousel from landfall
to deepwater and also in remote
geographical locations.”
Left: Cable lay
vessel
Right: Teledyne
TSS cable
trackers

The extremely accurate and stable
headings are provided by the gyro
which has a dynamic accuracy
<0.25° RMS secant latitude that can
be maintained during turns of up
to 200 degrees per second. With

Because the TSS systems offer a pipe
tracking capability, DeepOcean will be
able to use them when servicing a new
two year contract with Nord Stream for
the inspection of its Baltic gas export
pipelines. This contract includes the
full external inspection of the two
pipelines by the vessel Deep Vision
using ROV and ROTV methodologies.
Since the launch of the TSS 440
in 2003 significant numbers of this

SGB 2000

Positioning

Cable Trackers

a fast settling time and low power
consumption the SGB 2000 is suitable
for use on fast survey craft operating
in rough, confined waters or for
integration within the bridge of the
largest ocean-going vessels.
Integration is aided by the SGB 2000’s
flexible interface which allows easy
connectivity to existing ships’ systems.
The gyro is also available in a subsea
housing which enables the unit to be
used in a variety of configurations at
depths down to 3000m from where it
can support a wide range of subsea
activities.

system and of the TSS 350 have
been sold to make them the world’s
most widely used tools for pipe and
cable tracking applications. The
TSS 440 can be used to survey the
seabed at water depths down to
3000m (9843ft).
The Teledyne TSS 440 and 350
systems are typically mounted
on an ROV. The 440 system uses
active pulse induction technology
in conjunction with an advanced
algorithm to detect targets.
This provides significantly better
detection performance than
magnetometer-based detection
systems which can sometimes lose
pipes due to the inherent background
magnetism of the Earth.
Depending on the size and shape of
the target, the 440 offers detection
ranges 30%–50% greater than
previous models. This range means
that it can also deal with the potential
errors that arise when a pipe is in an
open trench or passing through a
rock berm.
The TSS 350 system is designed
specifically for the detection and
survey of tone-carrying cables.
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Acoustic Positioning and INS
Acoustic positioning and inertial
navigation systems (INS) offer
complementary benefits by
improving accuracy, update rate and
reliability of position data. Since their
combined use was first suggested in
1975, technology has matured with
acoustic-inertial systems available
from different vendors, having been
in successful operational use for
many years.
“For a long time, long and ultrashort baseline (LUSBL) acoustic
positioning was the only practical
complement to satellite based
dynamic positioning (DP) in deep
water,” said Dr Mikael Larsen,
Principal Engineer–INS at Sonardyne.
“Our first introduction of loosely
integrated INS in 2010 provided a
third type of positioning reference
by extending USBL positioning into
deeper water.
“This featured noise reduction and
the bridging of small dropouts in
acoustic signals. The single seabed
transponder system is still popular
for use in benign conditions in water
depths up to 3070m (10 072ft) where
time is at a premium.”
Single transponder USBL-aided
inertial navigation, however, does
have limitations. Complex acoustic
degradation can arise from severe

thruster wash, turbulence, aeration
or an obstructed line of sight. Under
harsh operational conditions, these
error sources can be of sufficient
magnitude and duration for the INS to
drift outside of acceptable positioning
tolerances.
For more challenging conditions,
therefore, Sonardyne developed
its latest generation DP-INS tightly
integrated acoustic-inertial position
reference system. This has been in
operational use since 2013, offering
optimal and seamless use of any
number of transponders – from single
transponder use in benign conditions
to full LUSBL array use for the most
challenging operations.

Terminology

Using terminology from Global
Navigation Satellite System
(GNSS), the integration of INS with
measurements from external aiding
sensors is categorised respectively as
Loose, Tight or Ultra-Tight depending
on the level at which integration takes
place.
In a loosely integrated configuration,
the INS is aided by the position
computed using a conventional
acoustic positioning system. Tight
integration makes use of the individual
acoustic measurements from the
USBL transceiver – two way travel

time (range) and phase differences
(direction). Accuracy and robustness
is known to improve with the level
of integration but so is the required
engineering effort.
Ultra-tight integration refers
to additionally using inertial
measurements to improve the low-level
measurement process of the aiding
sensor. Military use of ultra-tightly
integrated GNSS/INS enable the
GNSS receivers to maintain tracking of
the satellite signals in scenarios with
severely reduced signal to noise ratio.
Future ultra-tight integration between
USBL and INS may similarly enhance
acoustic tracking in high-noise
conditions.
“In deep water, it takes several
seconds for the acoustic signals to
travel from the USBL transceiver to the
seabed transponders and back,” said
Dr Mikael Larsen. “Wave or thruster
induced vessel motion during this
time period is not easily compensated
for in a standalone acoustic system.
This results in latency and reduced
accuracy of the computed position and
so also severely limits the performance
of a loosely integrated acoustic-inertial
solution.”
It is easily within the capability
of a quality INS to measure and
compensate for vessel motion
during an acoustic cycle. In a tightly
integrated configuration, this allows
full utility of the robust centimetric
level range measurement precision
of modern Sonardyne 6G wideband
acoustics.
The net result is a break-through in
real-world performance.
It is now possible to achieve
centimetric level positioning accuracy/
repeatability in water depths beyond
3000m (relative to the seabed
transponder array).
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Loose and tightly integrated INS/acoustic positioning in conditions of noise
and aeration. Failure in acoustic signal transmission between the seabed
transponders and the surface ship can result in drift when employing loosely
integrates systems. This is reduced by tighter integration.
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Improved Robustness
“Tight integration also offers a much
increased robustness during periods
of acoustic degradation,” continued Dr
Larsen. “If, for whatever reason,
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DEVELOPMENT.
OUR SOLUTION:
SONARYDNE 6G®
there is a failure, fewer acoustic
measurements are available per
acoustic cycle. As the acoustic
information is prevented from being
computed, the loosely integrated
solution enters free inertial drift (2m
drift in two minutes) until acoustic
positioning is restored.
The more robust tightly integrated
solution makes full use of the
reduced set of USBL acoustic
measurements and the effect is only
a slight decrease in accuracy.
Due to tight system integration, the
Kalman filter gets direct access to a
rich set of low level quality metrics
created by the acoustic transceiver’s
wideband digital signal processing
and so can better assign weighting
to the acoustic measurements and
eliminate outliers.
One application of the DP-INS is for

deep water drillships. Despite using
just three transponders as compared
with the standard five for a standalone LUSBL acoustic system, the
performance and DP weighting is close
to state-of-the-art GNSS.
In one application obtained in
November 2013 onboard another
ultra-deep water drillship operating in
2700m of water, the solution remained
operational at about 1m accuracy
despite being down to just two
transponders.
The acoustic update rate was just 12
seconds (prolonging battery life) with
the transponders deployed within easy
ROV reach at less than 10 deg off the
vertical.

DIGITAL ACOUSTIC
POSITIONING
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ANY TASK. LOW RISK
AND TRUSTED. 24/7
GLOBAL SUPPORT TO
KEEP YOU FULLY
OPERATIONAL. NO
HIDDEN EXTRAS.
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“This previously unheard of level of
robustness and operational efficiency is
only possible via tight integration” said
Dr Larsen. “Using three or (preferably)
more transponders is
recommended for DP
drilling applications.
SCAN TO LEARN MORE

“However, this example
shows how robust
accurate positioning will
typically carry on even if
one transponder is lost.”

Top:Three
transponders,
1720m water depth,
four second acoustic
update rate
(operation outside of
array).
Below: INS
positioning
performance
as compared to
reference GNSS.
1DRMS ~0.2m. INS
perfectly follows true
vessel motion.
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Franklin Expedition

The North West passage is an
Arctic Sea approach connecting
the Atlantic and Pacific oceans.
Europeans have historically looked
on it as a potential trade route to far
eastern markets.
One of the most famous expeditions
to discover this passage was
undertaken in 1845 under the
command of Sir John Franklin. His
orders were to traverse it and return
to England via the Pacific, after
conducting zoological, botanical,
magnetic, and geological surveys.
He set out with two Royal Navy ships
HMS Erebus and HMS Terror with a
total complement of 134 officers and
men.
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The two converted bomb vessels
of 372 and 325t respectively, were
reinforced for operation in ice and
equipped with novel auxiliary-steam
screw propulsion systems. They
were provisioned for a voyage of up
to three years.
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The last Europeans to have contact
with HMS Erebus and HMS Terror
were the crews of two whaling
vessels, the Enterprise and the Prince
of Wales while Franklin was waiting for
an opportunity to cross Baffin Bay to
Lancaster Sound.
After entering the eastern Arctic
archipelago and enjoying initial
success, the crews were never seen
again except for some encounters
with the local Inuit.
This prompted an intensive Arctic
search effort. In 1859 Lieutenant
William Hobson in the steam yacht
Fox, a vessel privately chartered by
Lady Jane Franklin, found a message
left in a cairn on King William Island.
This message revealed that both
ships had become trapped in ice in
late 1846 and had remained so for
approximately one and a half years.
Franklin had died in mid-1847. The
entire complement of both ships

eventually perished. HMS Erebus and
HMS Terror became lost to the ice
although their exact location was not
precisely known.
Turning the clocks forward 168 years,
Canadian Prime Minister Stephen
Harper, recently announced that one
of these ships, HMS Erebus, was
discovered by Parks Canada during a
sonar survey.
“Since 2008, there have been six major
Parks Canada-led searches for the lost
Franklin Expedition ships, painstakingly
covering many hundreds of square
kilometres of the Arctic seabed,” he
said.
“Finding the first vessel will no doubt
provide the momentum to locate its
sister ship and find out even more
about what happened to the Franklin
Expedition’s crew.”

2014

The 2014 Victoria Strait Expedition
has been the most ambitious to date,

Side scan sonar image

striving to achieve a number of strategic
goals with more partners than ever
before using increasingly sophisticated
technologies. Multiple platforms were
able to significantly increase the amount
of Arctic seabed mapped.
Four ships served as the main
platforms: the Canadian Coast Guard
Ship (CCGS) Sir Wilfrid Laurier, the
Royal Canadian Navy’s Her Majesty’s
Canadian Ship HMCS Kingston, the
Arctic Research Foundation’s (ARF)
research vessel Martin Bergmann, and
One Ocean Expeditions’ (OOE) One
Ocean Voyager.

In addition, a number of additional
vessels were used, including two
Canadian Hydrographic Service
launches, the Canadian Survey launch
(CSL) Kinglett and CSL Gannet, Parks
Canada’s survey vessel Investigator,
along with Defence Research and
Development Canada’s (DRDC) stateof-the-art autonomous underwater
vehicle Arctic Explorer.

“Northern exploration is as important
and relevant today as it was when the
Franklin Expedition’s ships set sail in
1845,” said Harper.

Together, these platforms, vessels and
vehicles enabled the teams to deploy
high-resolution multi-beam sonar
and side-scan sonar in a carefully
choreographed effort.

“While technologies and survival
skills have grown more sophisticated
over time, Canada’s Arctic remains
a challenging environment and a
relatively unknown region.

“The voyage served to establish
Canada’s early reputation as a
northern and untamed land: a rugged
landscape of ice and cold and hardy
and adventurous peoples.
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Vessel deployment

“More ships travel in the region than
ever before, despite the lack of
comprehensive hydrographic surveys
and nautical charting beyond the main
shipping corridors. The North West
Passage remains alluring to shipping
companies, as it offers a shorter route
between Europe and the Far East than
those currently in use.”
In September 2013, a 225m icestrengthened Danish ship, the Nordic
Onion, became the first bulk carrier
to transit the North West Passage
commercially. Most of the Arctic
waters that the Franklin Expedition
sailed in have still yet to be surveyed
and charted. The increasing amount
of maritime traffic, however, is driving
the need for modern hydrographic
surveys and nautical charts to
decrease the risk of groundings, loss
of life and environmental damage.
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It is for this reason that Parks Canada
and the Department of Fisheries and
Oceans have lead expeditions into
the arctic both mapping the sea floor
and searching for sites of historic
importance to Canada.
“The North promises to play an even
larger role in Canada’s story in the
coming decades,” said Harper.
“International demand for resources,
combined with new technologies that
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make developing those resources in
a responsible manner more feasible
than ever before, continues to attract
the attention of investors from around
the world. Through its Northern
Strategy, the Government of Canada
continues to exercise Canada’s
sovereignty over the Arctic and make
targeted investments in social and
economic development, including
projects to build a permanent Arctic
research station and a deep-water
port.”
Each year, Canadian Coast Guard
(CCG) icebreakers travel through the
Arctic waters to maintain hundreds of
marine aids to navigation (beacons,
buoys and other devices) and to
escort commercial ships and other
vessels when called upon. CCG
ships provide icebreaking and
ice-management services, maintain
shipping channels, support marine
search and rescue, and lead or
monitor pollution-response incidents.
These voyages, along with regular
military exercises and operations,
help to expand Canada’s capacity to
protect and patrol the North.
New technologies have been used
in this year’s Expedition. The Arctic
Explorer, for instance, is a autonomous
underwater vehicle (AUV) made by

International Submarine Engineering
of Port Coquitlam, British Columbia,
and equipped with high-resolution
synthetic aperture sonar manufactured
by Kraken Sonar Systems of St. John’s
in Newfoundland, and an acoustic
homing-system made by Omnitech
Incorporated of Dartmouth, Nova Scotia.
This year, DRDC also conducted
a series of experiments on the
performance of sonar-imaging
technologies in extremely low water
temperatures.
Amongst the tools used in the search
were a pair of Klein 3000 towed side
scan sonars. One was from the Parks
Canada survey vessel Investigator,
and the other from the Arctic Research
Foundation’s research vessel Martin
Bergmann. This type of sonar has been
deployed in the search every year
since 2008, systematically surveying in
excess of 1200km2 in the process.
The sonar sensor, housed in a tow
body or towfish, trails behind the
survey vessel close to the seafloor by
means of a 200m armoured tow cable.
The towfish are equipped with dual
frequency transducers (110 kHz and
445 kHz), and can provide detailed
acoustic maps of seafloor features
including shipwreck structures and
debris.

Side scan sonar image

Video of the Erebus
A third Klein 3000 towed side scan
sonar was available to be deployed
from HMCS Kingston, with a 400
metre length of armoured tow cable
to reach greater depths.
The Parks Canada’s underwater
archaeology team deployed its
recently procured Iver3 AUV for
the first time. This third generation
vehicle was equipped with a Klein
UUV-3500 dual frequency side scan
sonar. The two frequencies, 455kHz
and 900kHz, are optimised for
expansive area survey and detailed
imaging of identified seafloor
targets.
After determining its position and
heading of the surface using GPS,
sub surface navigation was possible
with an inertial navigation system.
Inertial navigation is essential for
AUV operations in the Arctic where
traditional magnetic compasses are
unreliable due to the proximity of the
Earth’s north magnetic pole.
“The advantage of an AUV, as
compared to a towed side scan
sonar system, is that it offers a
stable platform for sonar survey
regardless of surface sea state,
producing exceptional imagery in
conditions that would thwart towed
sonar operations,” said Harper.

At 2.3m in length, this AUV can also
be deployed manually by two people
working from any vessel, including
small boats, and can even be
launched from shore. The Iver3 AUV
can run for 10 to 12hrs, scanning a
series of parallel survey lines in the
same manner as a vessel towed sonar.
Parks Canada used its Saab Seaeye
Falcon ROV to inspect targets
identified in the course of the sonar
survey. The vehicle is equipped with
a new broadcast quality Kongsberg
Oe-504 HD video camera and a
Kongsberg 1171 sector scanning
sonar system. The variable frequency
625 kHz to 800 kHz mini sonar
head has recently been released by

Kongsberg Mesotech.
For a second straight year, Parks
Canada’s Underwater Archaeology
Team deployed its 10m aluminum
survey vessel Investigator.
Built to Parks Canada’s custom
specifications by Kanter Marine of
St. Thomas, Ontario, it has the dual
duties of a remote-sensing survey
vessel and dive tender.
It is equipped with a stern-mounted
A-frame to facilitate towing side
scan sonar, while the transom free
design above the waterline makes it
easier to deploy and retrieve divers,
ROVs and AUVs in and out of the
water.
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Expedition
HMS Breadalbane

IKM Contract

In 1853 the HMS Breadalbane, part of the rescue mission for Captain
Sir John Franklin’s lost expedition, was crushed by ice and sank in
Lancaster Sound, approximately 500 miles north of the Arctic Circle

IKM Subsea has been awarded
a contract by eni Indonesia to
provide ROV services onboard
the Drill Rig Scarabeo 7, operating
in Indonesia for drilling various
Exploration and Completion wells.

Last April, the Canadian Armed Forces and Parks Canada teamed
up with SeaBotix to investigate the HMS Breadalbane, the world’s
northernmost shipwreck located in the Canadian High Arctic.
The shipwreck was first discovered in 1981 by Dr. Joe McInnis using
side-scan sonar. Dr. McInnis returned two years later in 1983 to
document the wreck with manned dives in WASP suits and remotely
operated vehicles (ROVs).
Working with Canadian Naval divers and SeaBotix Inc., Parks Canada
returned to the wreck 31 years later in April to capture more data and
imagery using new technology.
A SeaBotix vLBC ROV was deployed to capture HD video footage and
still images of the wreck located at 100 m water depth. Mounted on the
ROV, Mesotech’s M3 Multimode Multibeam Sonar was an important tool
used to provide dimensional and situational measurements. The M3
Sonar data combined with the HD video footage provided a much more
detailed view of the shipwreck than has previously been recorded.
The M3 Sonar is a 2D multibeam system with imaging and profiling
capabilities. The M3 Sonar provides high-resolution and easy to
interpret images by combining the rapid refresh rate of conventional
multibeam sonar with image quality comparable to a single-beam
sonar.
SeaBotix ROV searching for
HMS Breadalbane

The contract value including
options is in the region of 16
million US$ (100 million NOK) and
duration term is firm for 2.5 years.
Ben Pollard, Managing Director
of parent company IKM Subsea
says: “We are especially pleased
to be awarded such a big contract
in a new market for us such as
Indonesia. It is a complement to
our organization that state of the
art equipment built in Norway, can
be competitive and be awarded for
work in South East Asia”
Equipment for the contract will be
mobilized from IKM Subsea HQ
in Norway, whereas the contract
will be run from IKM Subsea
Singapore, through its affiliate; IKM
Subsea Indonesia
IKM Subsea would be providing
the in house built Merlin WR200
Workclass ROV and the Sub
Atlantic Mohican Observation ROV
together with all necessary toolings
& personnel onboard the rig to
support the operations.
Mahesh Govindan, General
Manager of IKM Subsea in
Singapore says “This is an exciting
project to be involved in and we
are pleased to have been awarded
this. IKM Subsea in a very short
term has grown to be a reliable
ROV service provider globally and
will look into this as a stepping
stone to participate in more Rig
projects.
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The Singapore office will be
expanding the workforce to
manage this big project in addition
to the other ongoing projects.

UT2 October November 2014

IKM Subsea ROV
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ROVs
Q Trencher
DeepOcean recently received
delivery of a 1000hp QTrencher
(QT) 1000 from SMD. The trenching
contractor also upgraded its T-3200
heavy duty trenching tractor which
will be installed on the construction,
installation and trenching support
vessel Havila Phoenix.
As well as two SMD vehicles the
vessel’s ultimate trenching spread
features a 250t active heave
compensated offshore crane,
1500m2 deck area, 140 berth
accommodation and optional 2000te
carousel.
“The QT1000 embraces the latest
technologies in jet trenching and
ROV design,” said Paul Davison,
SMD’s deputy managing director,
“with its 1000hp of total installed
power and 940hp of variable jetting
power. The QT1000 is capable of
trenching pipelines, umbilicals and
cables up to three metres in the
seabed, at up to 2000msw.
“Both the QT1000 and heavy duty
T-3200 trencher were supplied with
high sea state handling systems,
with proven technology for operation
in rough conditions associated with
the North Sea.
“As the world’s largest trencher, the
T-3200 offers high performance in

QT1000

terms of speed, soil conditions and
trench depths.”
Originally supplied by SMD, the
company worked with DeepOcean
to upgrade the vehicle, adding
new jetting and mechanical cutting
tools. The upgrade also included
conversion to state of the art DVECS
II control system; both vehicles
are now operated from common
control system software which offers
advanced diagnostics, fault finding
and the facility for remote monitoring
from the office.
l SMD has collaborated with
technology partner Tree C to
develop a dynamic and intuitive ROV
simulator. This will provide an easy
and intuitive human machine interface
covering not only work class ROVs,
but also future trenching and subsea
mining vehicles.
The system has the capability
to provide real-time and fullyconfigurable environment on the
simulation platform. This includes
conditions of the area (current,
visibility etc,) and fault creation for
training purposes. It also provides
playback and review facilities on the
simulation for mission rehearsal and
training review.

Crane OAT

A VideoRay Pro 4 remotely operated
vehicle (ROV) recently supported the
Offshore Acceptance Testing (OAT)
for two active heave compensated
(AHC) cranes on McDermott’s newest
vessel, the lay vessel 108 (LV-108).
These were a 100t and a 400t, crane
both made by National Oilwell Varco
of Kristiansand, Norway.
The VideoRay Pro 4 ROV was used
to observe a marker rope attached
to a five ton test fixture attached to
each crane and lowered to a depth of
about 100m. Engineers then relied on
the high quality video image from the
Pro 4 ROV to assist them in verifying
the accuracy of the motion reference
unit that cancels out the transfer of
the vessel movement to the load
being held by the crane in real-time.
The accuracy of this measurement
is a critical element for deep sea
construction. The testing took place
in the North Sea on the Port of
Kristiansand, off the southern coast
of Norway.

3D models can be imported into
the scenario content with collision
mapping points, offering an improved
and bespoke training capability.
Previously, customers would have to
return to the simulator provider for any
new mission planning functions.
This functionality means customers
can easily create and modify their
own scenarios, and even use multiple
vehicles and subsea equipment
within one virtual environment.
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DeepOcean’s trencher
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Further evolution of the SMD Simulator
includes tether break management
and component identifier.

Above: Video Ray Pro 4.
Below: Carrying out the
measurement

A PRODUCT FOR
EVERY APPLICATION
KONGSBERG is celebrating 200 years in business during 2014. We
have been manufacturing underwater cameras for only one sixth of
that time but the same attention to quality and customer support
that has kept KONGSBERG in business all these years is given to the
Kongsberg Maritime Underwater Camera and Peripherals range.

Lighting

Sonars

SD and HD 3D

Operational Awareness,
Tether and TMS Monitoring

HD and SD Inspection
Intelligent Actuators
Digital Stills Imaging
Tooling

Extreme Low Light and
Mid-Water Navigation

Innovative design and technology, unrivalled build quality, exceptional image quality
and world wide support ensure Kongsberg Maritime’s products offer the best
price-performance and reliability.
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Image of FCV 2000D ROV courtesy of Fugro Subsea Services Ltd

Telephone: +44 1224 226500
km.camsales.uk@kongsberg.com

www.km.kongsberg.com

UT2 October November 2014

ROVs

ROVs
8 ROV Order for Forum

Deep Trekker gets MicronNav

Forum has received an order from Vard to supply eight
Perry XLX 150HP work-class remotely operated vehicle
(ROV) systems. The ROVs are to be mobilised on four
new-build pipeline supply vessels (PLSV) for the joint
venture formed by DOF Subsea and Technip that was
awarded four contracts by Petrobras for operations in
Brazilian waters. The ROVs will be delivered throughout
2015.

Deep Trekker has launched its latest enhancement to its
Deep Trekker DTG2 product line with the integration of the
Tritech MicronNav positioning system.

Two of the PLSVs will have a 300t laying tension capacity
and will be fabricated in Brazil with a high national
content. The other two are designed to achieve a 650ton
laying tension capacity, thus enabling the installation
of large diameter flexible pipes in ultra-deepwater
environments, such as the Brazilian pre-salt. These
vessels have ground breaking capabilities for vessels
of this type and size, requiring ROV services for pipelaying at depths down to 3000m. The Perry XLX systems
comply with the Petrobras’ requirements for accuracy and
precision.

Falcon in Japan
In Japan, offshore wind is seen as an increasingly
important energy source.The deeper waters mean that
floating turbines the main option. At the southernmost
tip of Japan, the Ministry of the Environment is trialling a
turbine to determine the viability of floating wind turbines,
in a bid to help replace the 30% of energy lost since the
nuclear shut-down.
Sure-footed anchorage to
the seabed is vital in such a
vulnerable environment and a
Saab Seaeye Falcon ROV is being
used to check the integrity of the
400 metres of chain to mooring
points 100m down.
With many turbines to be installed
at a depth of 100m or more, setting
the anchor securely is vital for the safe location of these
turbines offshore.
Falcon on a wind farm
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Avoiding twists and entanglements of the 400m lengths
of chain over a long period of time is also of vital
importance, say the research experiment group of the
project.
The Falcon, operated by Shibuya Diving, helped monitor
the anchor holding test, and the analysis of anchor drag,
as well as twist and entanglement. The system was
sold by Oceanvision of Singapore with further training
support from Japanese-speaking, California-based
Symphotic.

UT2 October November 2014

“While piloting the Deep Trekker ROVs are extremely
easy,” said Deep Trekker president Sam Macdonald,
“there is always an added complexity with poor vision.
With this new integration, however, operators can map the
path that the Deep Trekker ROV takes while completing
underwater inspections.
The Tritech MicronNav ultra short
baseline (USBL) position system
uses acoustics to communicate
with the topside USBL dunking
transducer.
“This new integration is
a game changer for
the Deep Trekker
DTG2 ROV,” said
Sam Macdonald. “Not
only do we provide a
robust and manoeuvrable
ROV for an affordable price,
but we now also provide the
sophisticated options previously
only available on much larger,
costly ROVs.”

Deep Trekker ROV

Industries such as search and rescue, police evidence
retrieval, oil and gas, and vessel haul inspections are
just some of the areas where the integration of Tritech
MicronNav system will be extremely useful. Maps can
even be overlaid onto the software in real time for real
world positioning.
With a range of
tracking up to 500m
horizontally and
150m vertically, the
comany says that
the Deep Trekker
ROV can complete
more sophisticated
work than ever
before.
Deep Trekker
plan to continue
on integrating
more sensors and
systems for the
market.
Tritech
MicronNav

Pipelines

Multiplexers

SubConn® and OptoLink connectors
as standard

Comprehensive
diagnostic features

Operates on
one coax or
fibre optic cable

20 year track record
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ROV
Shuttle Sub
Deep Blue Engineering has
developed a new lift and deployment
system called the Shuttle Sub. This
large payload-carrying, remotely
operated vehicle (ROV) offers a
cost-effective method of deploying
heavy payloads such as cables and
umbilicals, to and from the seabed.
It can be used to install and retrieve
equipment, lay cable and conduct
salvage operations.
Even when laden with a 100t
payload, the Shuttle Sub can float,
dive, surface and maintain neutral
buoyancy.
“The vast majority of deployment
operations are conducted from the
surface, using ships with cranes.
These have limitations” said David
Webster, Managing Director of Deep
Blue Engineering.
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Shuttle Sub

The Shuttle Sub ROV offers an
alternative way of carrying the
payload, removing the need for lift
line-based operations. Because it is
based on a vehicle, the equipment or
cable can be placed into position with
accuracy.
The method of transporting the
cables and umbilicals between the
vessel at the surface and the seabed
also removes the loading during
deployment.
“Even though a cable or umbilical
ultimately sits on the seabed, the
conventional method of installing them
means that they must be capable of
supporting their own weight, as well
as any end termination,” said Webster.
“This requirement greatly influences
their specification and cost. This is not
a factor when using the Shuttle Sub.”

The vehicle can also be used for
maintaining installed equipment. If
a cable within an umbilical bundle
fails, it is relatively straightforward
to install a single, new cable and
create a bypass arrangement.
Another application is when
carrying out periodic maintenance
of subsea equipment, The ROV
can provide a platform to work
from, transporting replacement
consumables, and retrieving the
parts to be changed out.
In some cases, a subsea pipeline
can breach or a wellhead can suffer
a catastrophic blowout or pipeline
breach. This may require heavy
cutting and capping equipment.
A shuttle sub can swiftly and
accurately deploy the intervention
tools to site.

Pipelines

S-Boom Geophysical
Systems
By harnessing the combined power of three of their
AA202 Boomer Plates to provide a single pulse, the
Applied Acoustics’ S-Boom System is re-defining
the boundaries of shallow seismic surveying. Already
recognised for producing high resolution seabed
profiles, the fusion of these three transducers delivers
a source level high enough to significantly increase
sub-bottom penetration without loss of data quality.
Shallow water seismic reflection surveys
Deep penetration >200mtr
Ultra high resolution <0.25mtr
Clean, stable, repeatable pulse signature
Single and multi channel streamer compatible

+44 (0)1493 440355

:

general@appliedacoustics.com

:

www.appliedacoustics.com

S-Boom ad_UT2.indd 1

ROV Course
National Hyperbaric Centre has
developed, an industry-first, ROV
System Auditing and Assurance
Course at their new facility in
Singapore.
The course aims to provide technical
and operational ROV personnel with
knowledge to become aware of
auditing processes, enabling technical
progression in the industry as part of
development of competence.
The three-day course combines
practical and theoretical elements
enabling delegates to become
conversant with IMCA guidelines and
industry requirements surrounding
auditing techniques, procedures and
technical reporting on contractor’s
equipment.
NHC believes this course gives
candidates a thorough grounding
of auditing processes and technical
aspects of offshore ROV systems
and will improve the quality of audits,
resulting in safer and more efficient
systems.

08/02/2012 16:58:28

RS Aqua in NOC MASSMO project
RS Aqua are the principal supplier
and a key industry stakeholder to
the UK NOC’s high profile MASSMO
project. The company has supplied
three Liquid Robotics wave gliders,
high specification RBR profiling CTDs
and Vemco acoustic fish tracking
systems for each of the different
autonomous surface vehicles.
It also supplied an Iridium satellite
data from JouBeh Technologies,
allowing constant communication
with the surface vehicles. It consulted
throughout on multiple sensor choice
and sensor integration, mission
planning, data acquisition and
contingency planning. RS Aqua also
supplied personnel to assist with
commissioning and deployment).

Southampton. Over 300 Wave Gliders
are now in operation globally.
High specification RBR profiling CTDs
are installed on one of the Wave
Gliders as well as the MOST and ASV
vehicles. These were chosen due
to their high specification and their
unique Wi-Fi communications and
ease of use, enabling quick and easy
configuration.
Wave Glider from RS Aqua

The three wave gliders, which use
only wave and solar energy for
propulsion and on board power, can
be deployed for many months at
a time. One is being jointly piloted
between Liquid Robotics in California
and CEFAS in Lowestoft, UK, with the
other two Wave Gliders being piloted
by MARS glider pilots from the NOC
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Manned Submersibles
EcoSub
Silvercrest is currently developing
a new 24 passenger submersible.
Called the Eco-Sub, its viewport
configuration provides a panoramic
view of the underwater world, while
the large access hatch and wide
internal space makes it especially
suitable for disabled passengers
The Eco-Sub is capable of diving to
a depth of 100m (327ft). Its pressure
hull is cylindrical, with hemispherical
ends and two entrance towers.
The pilot compartment is located
within the forward hemispherical
viewport. Behind this, lies the
passenger compartment which
is fitted with large acrylic viewing
surfaces. Decorative panels form
a console to house the emergency
breathing system, internal
communication system speakers,
and life jackets.
The external surface of the
submarine is covered with a
fibreglass fairing assembled on a
steel frame. The fairing acts as an
outer hull, protecting the viewing
surfaces, thrusters, piping, and other
components from damage. The

trim tanks are also mounted internally
thus reducing the need for external
pressure resistant cylinders and
piping. The top deck is surrounded
with a railing. This allows the safe
embarkation and disembarkation of
passengers.
The Eco-Sub incorporates a
powerful electric propulsion system
arrangement which consists of two
main thruster units situated aft. Lateral
thrusters are located in the bow and
stern sections.
The entire electrical system is powered
from Nickel-salt ZEBRA battery packs
located within the main pressure hull.
These hermetically sealed batteries
produce zero-gasses throughout their
twenty-year life. The batteries can
be re-charged in a very short period
if sufficient power is available at the
charging station. During storage and
lay up periods, the batteries require no
charging or maintenance.
The primary electrical consumers
such as propulsion and lighting,
are powered by 248vdc direct
current. The auxiliary devices such
as communications and life support

services derive their power from 24vdc
batteries. All circuits are selectively
fused to protect the submarines
electrical system.
The thrusters are coupled
magnetically, making it impossible
for leaks to occur. This also prevents
lubrication and oils entering the sea,
or seawater ingress into the thruster
drive.
The thrusters are positioned in
specially designed ducts. This means
that the thrust is more directed and
less likely to produce stray flows
that could disturb the underwater
environment. The ducted propellers
also prevent injury or damage to sea
fauna and flora. Special low-noise
electronics minimise the acoustic
signature of the thrusters.
The smooth lines of the hull form
reduce hull friction and improve overall
energy efficiency, leading to lower
overall power consumption.
A soft ballast (air ballast) system is
used to give the submarine sufficient
freeboard and stability on the surface.
The soft ballast system includes
external tanks, tank-valves and internal
control valves.
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At the beginning of the dive, the valves
are activated. The air escapes from
the tanks, causing the submarine to
descend. After the valves are closed,
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features incorporated in the design to
allow easy recovery. Tungsten ballast
is available as a costed option.
Normal mission oxygen is supplied
by compressed oxygen in externallymounted high-pressure cylinders.
Emergency oxygen is also supplied by
external HP cylinders.
The oxygen system is capable
of supplying oxygen at the
rate of 28 liters per hour
per person.
Carbon dioxide
removal is achieved
by the use of
activated charcoal
and “sofnolime”
scrubbers. This system is
used for both mission (12hrs) and
emergency (96hrs) periods. The
emergency period scrubbing is
powered by a separate dedicated
battery.

the tanks can be blown again with air
to ascend.
The buoyancy of the submarine
is controlled with the hard ballast
(water ballast) system. The hard
ballast system includes internal water
tanks, pump and valve manifold. The
capacity of the system is designed to
compensate for changes in the number
of passengers on each dive. When
correctly operated the immersed, the
submarine is neutrally buoyant.
The fixed ballast consists of lead
ballast bolted to the submarine’s
keel, or placed internally. The lead
ballast is fully encapsulated in
high-grade stainless steel housings
(pods), ensuring zero-risk of lead
contamination of the environment.
In the unlikely event of ballast being
jettisoned, the pods have special

The levels of oxygen, carbon dioxide,
carbon monoxide and flammable
gases are monitored continuously
with gas analyzers. Any high or lowlevel concentration is indicated to
the submarine pilot with an audible
and visible alarm. The temperature
and humidity inside the submarine,
is controlled with an air conditioning
system.
The main communication system is
divided into VHF, UWT and internal PA
system. The VHF radio provides the
ship-to-ship surface communications
while the UWT (underwater telephone)
system is supplied with up and
down transducers and a separate
emergency UWT unit.
The internal communication system
is a public address system. This
system enables the co-pilot to make
announcements and play pre-recorded
information and music.
An external video camera gives the
pilot a surface view on a video monitor.
A steering control panel incorporates
a control joystick and thruster function

indicators. The other units in the pilot
navigation console are echo sounder,
magnetic compass and electronic
compass. Additional units used for
navigation are trim and heel indicators
and depth gauges.
The five navigation lights are mounted
externally. External lights are mounted
on each side below the passenger
viewports. The pilot has two forward
lights.
A surface-marking buoy continuously
tracks the submarine at the surface.
The alarm panel incorporates battery
monitoring and centralized alarm
systems. Both 248vdc and 24vdc
systems are monitored continuously.
In the case of low battery voltage, an
audible and visible alarm is given.
The insulation resistance system
is used to monitor power supply
routes, and to measure any electrical
currents, which might be leaking to
the submarine hull. In the case of a
fault an audible and visible alarm is
given.
The bilge water level is monitored with
sensors situated in the end of each
bilge suction line. In the case of water
ingress a visible alarm is given at the
control panel.
An emergency carbon dioxide
removal absorbent reserve is stored
on board. During an emergency the
scrubbers will be powered by the
emergency batteries if required.
Other emergency systems include:
Built-in breathing for all passengers
and crew (BIBS)
l Jettisonable drop weight, located
beneath the submarine.
l Fire fighting system.
l Emergency batteries, used in the
event of main power failure.
l Emergency underwater
communications (UWT).
l Emergency surface marker
location buoy.
l Life jackets, Emergency water
and rations, and First aid equipment.
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Manned Submersibles
Super Yacht Sub 3
U-Boat Worx has launched a new submersible for
superyachts. Called the Super Yacht Sub 3, it is
capable of diving to a depth of 100m or 300m with 3
people (A pilot and two passengers).
The Super Yacht Sub 3 measures 3.40m in lengthe
an 1.70m in height, making it able to fit in a standard
shipping container. It weighs 3500kg (350kg in salt
water). The pressure hull is composed of acrylic and
steel. There is both a top and side hatch.
It has 6 thrusters to manage strong currents. Two
5.5kW thrusters provide the horizontal propulsion
while four 2.7kW thrusters are used for vertical
propulsion. It has a surface speed of 4 kts and an
underrwater speed of 3kts.
It has a continuous flow oxygen system with a 3litre
mission oxygen capacity and a 2x20liter emergency
oxygen supply. Carbon dioxide removal , using
Calcium Hydroixixde, can last for 8 hours. The
survival period is 96 hrs.
Power is provided by Lithium Ion Batteries. A
standard 2x130VDC battery has a capacity of
15.6kW/h although there is a 4-battery option for
31.2kW kWh.
While stored inside a yacht’s garage, a specially
conceived side-hatch provides access to the interior
of the Super Yacht Sub 3 for service and pre-dive
checks, allowing the sub to seamlessly integrate with
the daily superyacht operation. The charging cycle
is 4-6 hrs. A 96h emergency battery can be used for
critical systems.
The ballast is carried out usijg 4 tanks (including 2
transparent bow tanks) The main ballast tanks have a
capacity of 1000l. There is also a 75l buoyancy tank.
Surface communication is by a VHF handheld unit.
The navigation system incorporates an echosounder
and magnetic compass. Emergency systems ijclude
a pinger locater beacon, emergency releasble buo,
Xenon flasher and an external air connection.
The vehicle is classified by DNV GL

60

UT2 October November 2014

61

UT2 October November 2014

Underwater Vehicles

Manned Submersibles
Triton 1000/3 LP
Triton Engineering has recently developed its latest
submersible, the 1000/3 LP (low profile) model. At
only 1700 mm (5.6 ft) tall, it is one of the smallest 3-man
submersibles available. This is reflected in the crane
weight of 3475 kg (7650lbs).
The design of the 1000/3 LP is based on a forward acrylic
hemisphere for the two passengers and a rear steel
hyper-hemisphere for the pilot and internal systems. This
arrangement uses smaller spheres while providing for a
design that does not require a large external frame.
The vehicle is 3.2m (10.5ft) in length, has a width of 2.6m
(8.7ft) and a height of 1.7m (5.6ft). Its pressure hull has
an outside diameter of 1.55m
(61 ins). The hatch is 55mm (21.5ins).
The submersible can carry a 450 kg (1000lbs) payload.
It is rated to a depth of 305m (1000ft) and can travel at a
speed of 3kts. It is powered by a 6kWh power supply
that comes from a 24v battery
Propulsion is carried out by a pair of 5hp main thrusters
as well as two 4hp vertrans thrusters.
The 1000/3LP has an operational duration of 12 hrs.
It has a nominal 12 hour oxygen supply within 96 hour
reserve supply.
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HP Sport Sub 2
Dutch submersible manufacturer
U-Boat Worx has launched its new
ultra-compact luxury 2-person HP
Sport Sub 2 vehicle. This highperformance submersible can even
be towed behind a car.
According to founder and chairman
Bert Houtman, this remarkable
submersible design is “suitable for all
superyachts from 30m and upwards.”
The submersible has a 100m (330ft)
depth-rating and weighs only 2200kg
which means that existing cranes
can be used for easy launch and
recovery.
“The design is attractive, but
above all, safe and functional”,
says Houtman.“We’ve adopted a
very different look compared to
traditional submersibles, but without
compromising safety and ease of use
- the ability to easily board the craft at
the surface, for example.”
The vehicle has an acrylic/steel
pressure hull. Buoyancy is provided
by four tanks, the largest having a
capacity of 95 litres. There is also a
100kg hydraulically releasable clump
weight.
Propulsion is by brushless DC
thrusters. There are two 2.7kW
(upgradable to 5.5kW) horizontal
thrusters and four vectored vertical
thrusters.
This gives it a 3kt surface speed (5kt
with upgrade) and a 2kt (3kkt with
upgrade) underwater speed.
The total power capacity and

is 21.6kWh, based on a high capacity
Lithium Ion battery. This takes 4hrs
to charge. There is an emergency
battery for critical systems can last for
96hrs.
The underwater communications
system consists of a single
sideband acoustic telephone
(25kHz) and there is a VHF
handheld unit for surface
communications. Navigation
is assisted by an echosounder,
magnetic compass and electronic
compass.
The vehicle also has an alarm
system and alerts for battery status,
thruster status, sensor status,
internal pressure and depth. There is
electrical insulation monitoring,
water ingress sensors, a freon
sensor, buoyancy tank level
indicator and internal and
external temperature sensor.
Safety systems include a
pinger locator beacon system,
emergency releasable buoy,
maximum depth protection, deadman switch, fire extinguisher, external
air connection for diver-assisted
ascent and Xenon flasher

U-Boat Worx’ HP Sport Sub 2
costs €1million and production
models are scheduled for delivery
for the autumn of 2015.

HP Sport Sub 2
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Manoeuvring of Unmanned Underwater Vehicles
Defence forces around the world
are interested in maintaining a
capability edge by developing
the most advanced platforms they
can realistically afford, and the
operational concepts with which to
effectively use them.

The Wayamba UUV

Such platforms are becoming
more complex as they incorporate
advancing technology, including
automated and unmanned systems.
However, they still need to operate
effectively in some of the harshest
environments. In order to fully utilise
unmanned systems, it is important to
understand their capabilities, as well
as their limitations.
While there are many important
vehicle characteristics,
understanding manoeuvring
capabilities is crucial to
understanding the vehicle’s
performance during a mission.
The Defence Science and
Technology Organsation (DSTO)
has been examining unmanned
underwater vehicle (UUV) technology
for over a decade through the
development of the Wayamba UUV.
Wayamba is a flatfish design,
approximately 4m long, weighs
1400kg and has a maximum speed
of 1.8m/s. Its actuators consist of
two large rear main thrusters, two
bowplanes, three ducted vertical
thrusters and a ducted lateral
thruster, making it capable of a wide
range of motions, including hovering
and stationary turns.
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The vehicle is powered through
a tether connected to an onshore
generator, which also provides a
fibre-optic data link to the vehicle’s
onboard computer and sensor suite.
The vehicle’s control system consists
of remote manual control, a semiautonomous autopilot and a pathfollowing mode for dynamic path
planning and replanning.
For positioning and localisation,
Wayamba relies on a high-quality
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inertial navigation system, coupled
with a Doppler velocity log and GPS.
Recently, DSTO has performed
full-scale manoeuvring trials with
Wayamba.

the vehicle and have provided some
interesting insights, including the
vehicle’s initial turn bias and the
efficiency differential between its main
thrusters.

Due to a lack of universal UUV
manoeuvring standards, these
trials are based on the International
Maritime Organisation (IMO)
standards for ship manoeuvring, but
have been adapted for application in
a wide range of UUVs, including novel
flatfish designs.

Manoeuvring trial data have also
been used to demonstrate that
DSTO-developed simulation models
are representative of the vehicle,
including high-level game enginebased models used to assess
potential operational capabilities and
explore new concepts of operation for
UUVs.

They allow for the fact that UUVs
may use a variety of actuators for
manoeuvring and are often controlled
based on desired set point conditions,
rather than by prescribed actuator
inputs.
The sea trials have permitted a better
understanding of the limitations of

The Wayamba UUV in sea trials

Based on the paper published in
the current issue of the Society for
Underwater Technology’s journal
Underwater Technology: ‘Full-scale
manoeuvring trials for the Wayamba
unmanned underwater vehicle’
by D Sgarioto and C Madden (32.2,
pp 67–79).

Winch for Advanced Chinese Research Vessel
MacArtney has delivered a MERMAC R40 RA winch to the
Hunan University of Science and Technology (Xiangtan,
China). The order was realised in close cooperation with
SeaTech China in its role as an exclusive MacArtney
product and system representative on the Chinese market
for underwater technology.
The winch was procured with support from the 863 state
high tech research and development plan and will be
installed onboard the vessel RV Ke Xue (Chinese for
science), regarded as the most advanced multi-purpose
research vessel in China. The supplied MERMAC R40 RA
winch is among the first electric driven winch systems with
AHC to enter service in China.

The RV Ke Xue is operated by the Institute of Oceanology
under the Chinese Academy of Sciences (IOCAS).
Featuring world-class equipment and technology,
including a large laboratory, an advanced ROV system, a
deep-towed vehicle, rock drill and deep-sea exploration
and sampling gear, the vessel represents the cream of
the crop of Chinese oceanographic research capabilities
and is considered to be among the most sophisticated
research ships in the world. The Ke Xue is designed
to conduct a wide range of tasks including water body
detection, atmospheric exploration, deep-sea environment
exploration and remote sensing information verification.

In essence, the purpose of AHC is to keep a load, held by
a vessel, motionless with regards to seabed, independent
of the wave motion, hereby allowing operators to sustain
subsea equipment operation, even during adverse weather
conditions and higher sea states.
AHC is enabled by using the data from a motion reference
unit to detect vessel displacement (heave, pitch and roll).
A control unit on the winch system then calculates and
executes the actions necessary for the winch system to
respond to, and compensate for, the movement.
Onboard the Ke Xue, the AHC functionality will be put to
good use, as the main application of the winch will be to
support the accurate ocean floor deployment, handling
and recovery of a large scale (60m) benthic drill rig for
collecting sub-bottom core samples.
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The MERMAC R40 RA winch will be installed on the 0RV Ke Xue
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Survey
Kongsberg launches 3D subsea monitoring of underwater structures
Kongsberg Maritime has launched a
unique solution for the detection of
Scouring, Corrosion, Deformation and
Marine Growth, which can destabilise
wind turbines and underwater
structures causing expensive, and
potentially environmentally hazardous
damage.
On show at WindEnergy Hamburg
2014, the new K-Observer system,
which is part of Kongsberg Maritime’s
Modular Subsea Monitoring Network
(MSM), provides accurate, remote
hydroacoustic 3D monitoring using
the Dual Axis Scanning Sonar (DAS)
to continuously monitor the seabed
and the substructure.
The 3D point cloud data created by
the DAS is logged and transmitted to
shore via the telemetry infrastructure
of the K-Observer System (cabled,
wireless or satellite) installed on the
turbine. The system is designed for
long-term installations and performs
fully autonomously, from sensor
control, data acquisition, to data
processing, presentation of results
and issuing of alarms (e.g. by text
message or email).
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K-Observer
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K-Observer accurately scans and
interprets the condition of the
seabed around the base of the
structure (scouring and sediment
displacement), as well as the state of
the substructure itself (deformation,
marine growth and corrosion)
so experts on shore can initiate
immediate action or preventative
maintenance if required. This is a
comparably low cost, safe and time
efficient method of monitoring and
detection compared to i.e. diver
surveys.
K-Observer is a highly advanced
system that not only monitors and
observes the depth of the seabed
around each wind turbine or subsea
structure (scour and sediment
displacement), which is important
information in itself, but also provides
insight regarding the current state of
the substructure itself (deformation,
marine growth and corrosion).
This translates into lower intervention
costs for maintaining the structure
within the design parameters and
avoids reductions in the life span
of the wind turbine associated with

unstable foundations and vibration
induced structural fatigue.
K-Observer is a module of the
Modular Subsea Monitoring Network
system launched by Kongsberg
Maritime at Oceanology International
2014 in March.
Advanced data processing and
power management strategies
ensure the MSM’s ability to deliver
critical sensor data continuously,
for long duration missions. The
modularity and scalability of the
MSM allows for easy deployment
and adaptation to different
monitoring tasks, ranging from very
early leak detection and condition
monitoring around subsea structures
to environmental monitoring on the
seabed and in the water column.
The MSM was developed in cooperation with the Kongsberg
Maritime owned, Germany based
company, Kongsberg Maritime
Embient. Over the last years Embient
has developed a strong in-house
competence within underwater
inspection and monitoring, as well as
on subsea leak detection.

THE GLOBE
1/3 IS COVERED BY LAND - THE REST IS COVERED BY KONGSBERG
The complete multibeam echo sounder product range

200m

500m

600m

2000m

7000m

11000m
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Dual Seal SeaVent
DeepSea Power & Light’s new Dual
Seal SeaVent, pressure relief valve
(PRV), delivers unparalleled reliability
in an ultra-compact form factor.
These relief valves serve to protect
subsea housings that contain
batteries from rupturing due to gas
build up. They can also be used
to pull a vacuum from a housing to
ensure that it is leak tight.
A housing can be filled via the
SeaVent, effectively acting a
serviceable field port without the
need to disrupt end caps. The cross
sectioned image of the Dual Seal
SeaVent should serve to give a better
understanding as to its construction
and the nature of its redundant seals.

Parallel laser

Parallel Lines
Outland Technology has released its
latest compact parallel laser.
The 25mm (1in) diameter laser is
designed to conduct a pair of red
dots exactly 4in apart, through the
water. It is calibrated to within 1/8 in.
These dots are used as a reference
to gauge the size of a viewing target.
“The two reds dots are in fact, short
vertical lines,” said Jeff Mayfield,
Manager, Outland Technology. “It
is the round housing that the dots
point through, that distort them to
look more like a short lines. These
two parallel lines provide a larger
reference.
The standard housing is designed
use in for 800m water depth.

Laser lines 4in apart
Depending on water clarity, the dots
are visible at 25ft.
The laser is 6.8in long ( excluding
connector and weighs 0.12kg. (0.3kg
in water). It has a black acetal housing
(With an option for an anodized
aluminium housing, and a deepwater
housing is available. It runs on a
power supply of 3-5v DC and 5W.

Laser Particle Sizer

Dual Seal
SeaVent

At 19mm (0.75ins) wide and
extending 6mm (0.23 ins) above the
mounting surface, this low profile
PRV minimises space requirements
and vulnerability on any vessel it is
attached to.
The Dual Seal SeaVent has a
patent pending design that features
redundant seals on both the valve
seat and housing.
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Made from titanium, and with the
industry standard SAE 4 port, long
term durability at full ocean depth is
ensured. Available in a range of set
points, and with both factory fixed
and user adjustable versions, the
Dual Seal SeaVent provides great
application flexibility.
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Det Norske Veritas (DNV) has taken
delivery of a LISST-Deep laser
particle sizer. This in-situ capable
instrument, procured through
MacArtney Underwater Technology,
marks the first LISST sale by the
company in its role as exclusive
representative of Sequoia Scientific’s
LISST products in Denmark, Norway,
Sweden, Finland and Iceland.
The LISST-Deep will initially be
deployed to monitor the ecological
effects related to the deposition of
tailings into the marine environment.
One topic with special interest is
related to natural flocculation and
the fate of particles when entering
a fjord. While large particle will
settle first, finer particles will drift
with the current and spend longer
time settling and can therefore be
spread across multiple kilometres.
It is a well know fact that these finer
particles hold a substantial potential
as a carrier of mining industry related
pollution as eg, heavy metals can

settle on the particle surface and be
carried afar from the emission outlet.
In additional to gravity and current
distribution, fine particles will form
flocs that will affect and change the
particle distribution. DNV knows that
this flocculation behaviour is important
for the distribution of the tailings, but
requires more information on what
will happened with the distribution of
tailings in relation to particle size from
the source point and out in the fjord
environment, hereunder measuring
the difference in particle size and
concentration throughout the fjord.
The LISST-Deep is highly suitable
for this purpose and holds a proven
track record of deployment for similar
applications.
The LISST-Deep is best known for
its role after the Deepwater Horizon
accident in April 2010, where it was
deployed to detect oil droplets and
their size in the deep waters of the Gulf
of Mexico.
LISST-Deep laser
particle sizer

Vesper Beacons in MH370 Search
Vesper Marine’s Virtual AIS Beacons have been
employed in the search for lost Malaysian airliner
MH370 in the southern Indian Ocean. The on-the-water
search is being carried out by side-scan sonar arrays
in tow at depths of approximately four miles below the
surface and 300-500ft above the seafloor. To reach
these depths, a six-mile long tow cable is required.
The Vesper Marine Virtual AIS Beacons used in the
search send signals that are received by existing
AIS units installed on all large vessels operating in
international waters. AIS marks will be displayed along
the length and width of the tow cable on the receiving
boats’ ECDIS, chart plotters and other AIS displays.
Nearby vessels’ onboard electronics alert crews if they
are on a collision course with the marked navigational
hazard allowing them to change course and avoid the
search equipment.

Distributor Conference
Applied Acoustics, based in Great Yarmouth UK,
hosted a successful conference for its worldwide
distributors in early October to celebrate the
company’s 25th anniversary year. The event also
included training in the use of some new products,
practical demonstrations from a boat out to sea and
an introduction to products coming off the production
line in the near future.
“Equally as important as the product training we
were keen for agents to share their expertise and
knowledge of best practise too,” explained sales
manager Gavin Willoughby, “and meet all the people
here that they’re in contact with on a daily basis.”

69

Toshihide Takeuchi from Toyo Corporation in Japan
discussing products with right Cory Brooks from
Western Advance, Australia. Both aboard the ‘Coral
Wind’ survey vessel, off Great Yarmouth
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For a demonstration, call

+44 (0)1224 701749

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

imenco.com

Meet the Imenco

HD Family

Thresher Shark
76mm ø
1080p
6000msw
3x Zoom

Horn Shark
40mm ø
1080p
800msw

Bull Shark
100mm ø
1080p
3000msw
12x Zoom
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or email uk@imenco.com quoting UT10.
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SUT Young Professionals Committee
The Houston Chapter of the SUT is capitalizing on the experiences of its new members by forming the Young
Professionals Committee. The group first came together in March to organize a networking event to spur interest and growth. Hosted at Watson’s House of Ales, over 75 young professionals gathered to eat, socialize,
and learn about the opportunities available with the SUT. Since the launch event, the network has grown and
elected its Board Positions in July:

Chairman – Chad Heins, BP (Castrol)
Vice Chairman – Tyler Battenfield, BP
Secretary – Marquita Joseph, Clampon
Treasurer – Jeremy Stuhr, C-Nav
Events Coordinator – Erin Gray, United Global Solutions
Social Media/Sponsorships – Phillip White, T-Rex Engineering
The Young Professionals Group will be hosting several upcoming events over the next few months including
an Interviewing 101/Resume Critique workshop in collaboration with the University of Houston Subsea Engineering Society, and a Speed Networking Happy Hour with Industry Executives and Management. For more
information or to RSVP to attend, please visit us at the following:
http://suthouston.com/Committees/SUT-Young-Professionals
https://www.linkedin.com/groups/SUT-Houston-Young-Professionals-6719702
https://www.facebook.com/SUTHoustonYP

About the SUT Young Professionals Group:
SUT Houston Young Professionals (SUT YP) aims to develop its members into the future
leaders of underwater technology, ocean science, and subsea/offshore engineering.
We promote a multi-faceted approach to career development by providing access to educational forums, mentoring programs, networking events, and professional leadership opportunities.
SUT YP is a forum to share ideas, discuss industry knowledge, and build lasting relationships.
Whether young in your career or young at heart, please feel free to contact Chad Heins with
interest in joining the Houston SUT Young Professionals Group.
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Chad Heins
Chairman, SUT Young Professionals Committee
Chad.Heins@bp.com
Cell: (281)-886-6948
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Senior appointments at NSRI
A recently launched initiative
aiming to coordinate research and
development activities within the
UK’s subsea oil and gas sector has
appointed a chairman and project
director.
Well-known industry figure, Peter
Blake, has taken up the role of
chairman of the National Subsea
Research Initiative (NSRI) and Dr
Gordon Drummond has joined as
project director.
Mr Blake is Subsea Systems Manager
at Chevron’s Energy Technology
Company and Dr Drummond is
Technology Manager at Subsea 7.
NSRI has been set up to ensure
the UK’s subsea technology needs
are understood and met within the
country’s increasingly complex and
competitive technology strategies
and associated funding landscape.
Under the aegis of industry body,
Subsea UK, the NSRI will benefit from
already established and effective
links with the whole industry.
Subsea UK chairman, Bill Edgar,
said: “The board of Subsea UK, as
the managing member of NSRI, is
greatly encouraged to see so many
high calibre, experienced individuals
willing to serve on the NSRI board
and be part of the organisation.”
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Commenting on the appointments,
NSRI Steering Group leader John
Mair, who has been working with
Subsea UK to drive the initiative
forward, said: “There is a genuine
need for meaningful engagement
between industry, government and
academia and it is crucial that our
team has experience in developing
technology and an understanding
of the intricacies involved in funding
such work.
“Peter and Gordon have extensive
backgrounds in working to advance
technology and know full well the
difficulties those in this field can face.
We are exceptionally pleased to
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Gordon Drummond, John Mair and Peter Blake

have two such experienced people on
board to drive the initiative forward.”
Mr Blake will chair the NSRI board
whose other members have also
been confirmed today. They are Neil
Gordon - Subsea UK, Paul White –
GE Oil & Gas, Paul Charlton - PDL
Solutions, Jason Tisdale - Fugro,
Professor Albert Roger - University of
Aberdeen and John Mair.
With more than 25 years’ industry
experience, Mr Blake is subsea
systems manager with Chevron
Energy Technology Company where
he is responsible for supporting
subsea projects and operations
worldwide, developing and deploying

new technology. Mr Blake was
instrumental in the setting up of
Chevron’s Global Technology Centre
in Aberdeen and also holds a position
on the board of industry body Subsea
UK.
As project director, Dr Drummond
will advise business, technology
developers, universities and
academics as they look for support
in bringing new innovations to market
that can push the UK energy industry
forward for years to come.
With a PhD in Condition Monitoring,
Dr Drummond has been seconded to
the NSRI role from his current position

Judith Patten, MBE

as Technology Manager at Subsea 7.
He has been involved in the subsea
sector since 1994, initially working on
diving vessels before taking on more
engineering based roles. In recent
years, Mr Drummond has participated
in several technology development
programmes including the Subsea 7
technology team engaged in many
high value enabling technologies with
worldwide application.
Initial three-year funding for the NSRI,
which is a not-for-profit organisation,
has been secured from Scottish
Enterprise, Subsea UK and industry
with further industry funding expected
in the coming months.

Judith Patten, Member of the SUT’s Marine Renewable Energies Committee
has been awarded an MBE “for services to renewable energy” in the recent
Queen’s Birthday Honours List. Judith is known by almost everyone in the
renewable energy sector and has worked tirelessly for this community over
many years.
“Her hard work has driven the All-Energy, Aberdeen event from a small show
when it began in 2001 to what has become the most significant renewable
energy event in the UK. There is no person I know on this planet who deserves
this award more than her” says Bob Allwood CE of the SUT.
Shortly after the announcement was made, the Marine Renewable Energies
Committee of the SUT was due to meet. What better excuse than to start the
meeting with a glass of Champagne
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SUT Evening Meetings
Evening Meeting, Aberdeen

By Jim Mann; Wednesday Sep.10.14

Gadgets and Widgets 2014
The latest chapter in the successful
Gadgets and Widgets (G&W)
programme was recently delivered
by the Aberdeen Branch at the
Hilton Treetops Hotel. Chaired by
Jim Mann, Global ROV Manager for
Fugro Subsea, the evening saw 9
quick-fire presentations delivered to
an interested audience of 90 industry
observers in just over 90 minutes.
First up was Ben Bennett, CTO of
Digital Surveys, who engaged the
audience with a look at the world of
close range laser scanning and the
ability to interpret the cloud point
dataset to produce as-built 3D models
of complex structures. Unfortunately
it is currently a topsides process of
subsea hardware prior to deployment,
but we know people are working on
subsea versions of this technology.
Next up was SIG (Subsea Integrity
Group), a spin-out from Genesis Oil
and Gas Consultants and Chris Agar
delivered their presentation on the
Integrated Cleaning and Inspection Pig
(ICIP). This adds an electromagnetic
sensor system to a conventional
cleaning pig, thereby allowing in-line
inspection during routine cleaning
operations.
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Stretching the point for a gadget
or a widget was Simon McManus,
VP Research and Development at
McDermid, who are better known
for delivering fluids to the drilling
sector. Simon introduced a novel decalcification chemistry that has been
successfully deployed for cleaning
external areas, e.g. seal faces, of
subsea equipment.
Eric Siegel, Managing Director
of Nortek Piezo, was then telling
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the audience about the latest
developments in Broadband
Transducer technology, which are
now pushing the boundaries of
acoustic measurement and enabling
subsea monitoring innovations such
as current velocity measurements
over 1000m range – vertically up or
down.
Next at the lectern was Stephen
Ashley, the Sales Manager for Prevco
Subsea, who had the best example
of a “widget” on the night – a simple
ROV / Diver operable on – off switch.
The simple rotary switch was
developed to allow battery power
to be saved on subsea deployed
equipment and included such
features as full 360deg rotary
mechanism, which allowed the switch
to be either on or off, but not stuck
in-between.
Ioseba (Joe) Tena, Sales manager of
SeeByte, presented the benefits to aid
ROV Pilots of mosaicing multibeam
imaging sonar data, especially when
combined with navigational data.
Trelleborg Offshore UK sent their
New Product Development Manager,
Austin Harbison, to present on the
approach they have adopted to the
problem of working one step removed
from the end customer for the
installation of distributed buoyancy as
used on subsea risers.
The development included new
tools and processes to ensure the
clamp make-up was safe, efficient
and simple – especially when taking
account of the adverse working
environment where the product was
being deployed.

Ian Crowther, Executive Vice
President of WFS Technology
showed off the company’s Seatooth
Pipelogger, including its use in a
number of innovative applications
designed to support asset integrity
management by identifying thermal
fatigue issues in a pipeline and
highlighting the potential risk of
upheaval buckling.
The final presentation was a
last minute substitution in place
of Andreas Boenisch from
Innospection, who was called
away at the last minute. Stepping
into the breach was Tim Rhodes,
Technology Development Manager
at Fugro Subsea Technologies who
brought along an insight into the use
of Augmented Reality (AR) that is
being deployed in the Fugro Work
Class ROV Fleet.
AR provides additional information
to the ROV Pilot, especially useful in
areas of restricted visibility or where
prior field data can be overlaid onto
a live video feed to enhance the data
quality for the clients.
All of the presenting companies
joined the Branch Annual Sponsors
in making the evening both
interesting and financially sound for
the Society.
Given the level of discussions
and debate that ensued over a
hot supper provided by the hotel,
it looks like the G&W session will
continue to be an annual feature
of the Aberdeen Branch calendar.
Presentations and contact
information on all of the companies
involved in the evening are available
on the SUT website.

It was an underwater spectacle
Friday, September 19th, as the
Houston Chapter of the Society for
Underwater Technology (SUTHouston) hosted their Ninth Annual
Offshore Engineering Scholarship
Awards Dinner at the Petroleum
Club of Houston.
Nine deserving students from the
University of Houston, Lone Star
College, and Houston Community
College were each awarded $3,000
scholarships for their outstanding
academic achievements in
engineering.
In addition to the scholarships,
the evening provided the students
with an opportunity to mix and
mingle with distinguished members
and organizations in the field of
subsea engineering and offshore
technology.
As guests dined and took in the
splendor of the underwater theme,

speakers Bob Allwood, CEO of
SUT; Andrew Millar, British Consul
General; Christopher Curran, Hon
Chairman of SUT-Houston; Alan
Mills, Chairman IMarEst Gulf Coast
Branch; and world renowned
industrial deep-sea diver and
subsea engineer Didier Renard,
Technip, each spoke about the
importance of education in the
subsea field.
“One of the Society for Underwater
Technology’s main goals is to help
develop the future generations of
subsea engineers so that they may
become the leaders of our industry,”
said Curran.
“Tonight is a perfect example of why
this society was founded. Being
able to award these bright and
promising young minds for their
hard work and dedication was an
honor for SUT-Houston, and we look
forward to helping them grow in the
subsea field.”

SUT

The SUT Awards $27,000 In Scholarships To Houston Area College Students
Scholarship recipients were Stacy
Short, Ghaith Al Samman, Ashray
Kulageri Venkatesh, Nebolisa
Egbunike, Hardik Minocha, Azizah
Mohamed, Nnadozie Nzeogu,
Ademola Oladinni, and Chukwudi
Omire.
In addition to the scholarship
recipients, SUT-Houston presented
three deserving companies and
individuals with the SUT Global
Award. This award recognizes
recipients for their generous
support of SUT-Houston and their
outstanding commitment to furthering
educational programs for subsea
engineers and technologists. Award
recipients included PennWell, FMC,
and Rusty Sturgis.
Funding for the scholarship was a
combined effort of SUT-Houston and
many generous sponsors, of which
included Bechtel, FMC, PennWell,
Technip, Wood Group Kenny, and
IMarEst.
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Oil Spill Detection
Over millions of years, hydrocarbons
may gradually migrate upwards
through the earth’s strata. Sometimes,
they are prevented for rising by layers
of impermeable rocks. In such cases,
they can accumulate to form oil and
gas reservoirs. If they do reach the
surface, however, they may form
seeps. Onshore seeps are associated
with bitumen, asphalt, pitch and tar
pits. Seeps also occur offshore.
It has been calculated that in the Gulf
of Mexico alone, there are as many
as 600 natural oil seeps, releasing up
to 5 million barrels of oil/year into the
water. The oil and gas may then rise
through the water column and collect
at the surface.
The National Academy of Sciences
has said that 48% of oil in the ocean’s
water comes from these natural
underwater seeps. The remaining
52%, is the direct result of human
activity.

Land-based
Run-off 21%

Industrial
Accidents 18%
Air-derived
pollution 8%
Oil
Drilling
6%

Intentional
illegal
discharge of oil
from ships 46%
Above: Oil in the sea from human activity Source: American Academy of Sciences, Oil in
the Sea III, 2003
Below: Oil traces on water. probably from seeps Image: Chuanmin Hu, University of
South Florida

The largest source of this pollution
is discharge from ships. This is well
over double the amount of oil spilled
into the sea from industrial accidents
such as Macondo ( 210 million
gallons) or Exxon Valdez (11 million
gallons) disasters.

By far the majority of ships comply
with the law but if, as is believed,
that 5-15% discharge waste into the
oceans, this translates as 5000–7000
ships.
Looking from satellite, the presence
of oil may be detected as changes in
surface wave patterns. Conversely,
submersibles have recorded gas
bubbles riding from the seabed.
The offshore industry is presently
looking to operate in areas such
as north of the Arctic circle. These
hostile but largely pristine and
unpolluted areas are characterised
by a very vulnerable ecosystem. As
such, any development plan must
have built into it, a comprehensive
multi-platform oil detection system in
order to ensure that the any form of
accidental leakage is detected at the
earliest opportunity.
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A series of articles
explaining a subject from
first principles
Sensors (not protruding
outside the frame when
in operation)

Perhaps the most immediate indication
that an operator has of leakage within a
pipeline, is a change in the pressure. A
unexpectedly sudden, large pressure
drop would be consistent with a
catastrophic event such as a dropped
object rupturing a pipe or a trawlboard
snagging a subsea structure.
Gradual leaks through microcracks
caused by corrosion and wall thinning,
however, are far more difficult
to recognise, but can potentially
represent a just as significant longerterm problem. Connectors, flanges,
seals and welds on valves and smallbore piping are all common sources
of leakage.

Protective
frame

An subsea hub Image: Kongsberg

electronic chart. A key advantage of
this is that it can not only measure and
position, but also its relative thickness.
Another option is a downward-pointing
non-contact remote oil sensor,
installed on a platform around 10m
above the sea surface. The lowpower system can be fed via a solar
panel and as such, be continuously
unattended.

Upon encountering a critical leak,
production is immediately halted.
In gas pipelines, the escaping
hydrocarbon product may be
replaced with nitrogen.

Once oil is detected, monitoring
buoys can be placed in the slick to
alert users to unexpected rises in
hydrocarbon levels, or changes in
other water quality parameters.

Above-Surface Detectors

Subsea Detectors

Useful information on a spill, and
especially meteorological data
affecting its movements, may be
provided by satellite. These do not
measure oil directly, but detect its
dampening effect on the sea surface.
Surveillance aircraft or helicopters
carrying cameras can provide visual
information.
Input can also be provided by
equipment mounted on supply or
support vessels. One such system,
consists of a long-range infrared
(IR) camera, a digital video cameras
and search light, all mounted on a
stabilsed platform. This is linked to an

Ship-mounted IR/Digital
video camera system
Image: Apromar

Communication
system

Permanent oil detection sensors can
be placed on strategic points on
seabed templates and along the riser,
following the process stream.
Alternatively, the sensors can be
located in a remote hub, sometimes
networked. These can provide
baseline data from outside the field.
If an alarm is triggered, it sends a
message by means of a wireless
acoustic communication link.
Remote and autonomous underwater
vehicles have proved a useful tool to
detect spills and leakages
Using detection equipment on ROVs,
the pilots can monitor areas and travel
to zones of interest, based on the
information accumulated. Alternatively,
some AUVs with high manoeuvrability
and hovering capability, can monitor
these areas in a pre-programmed
routine with minimal human
intervention.
One AUVdesign incorporates
interchangeable modules. Each
module is dedicated to a particular

An ROV with a sensor can detect
leakage from pipes. Image: Smart Light
Devices

task such as automatic water
sampling, hydrocarbon leakage
detection, chemical analysis, visual
inspection and acoustic surveying.
The advantage of a modular concept
is that these can be readied for
environmental monitoring during
all phases of field development.
Typically this would include
l Baseline monitoring before
activity takes place
l Environmental impact monitoring
during exploration and production
l Post-incident monitoring to
record effects and environmental
recovery
l General spill and hydrocarbon
leakage detection
l Visual inspection of structures,
manifolds and associated
equipment.
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Detection Methods
There are a number of methods of
detecting hydrocarbons.
Chemical detection
Fluorometric sensors are commonly
used to detect oils and some control
fluids. Some work directly, but a
common method involves fluorescent
tracer dyes based on Fluorescein
and Rhodamine being injected
into the wellstream. These can be
subsequently recognised by shining
‘black light’ (unfiltered ultraviolet (UV)
light).
Two lights are sometimes used. One
typically has a wider beam while the
other, a thinner beam with higher
intensity light. The sensor lies in
between these two beams, sometimes
on the end of an ROV manipulator.
Because the sensors have high spatial
coverage, scanning is achieved
without needing to consider tidal flow
direction to ‘capture’ dye.
Longer-distance systems can work at
ranges of around 10–20m, however,
for smaller concentrations of dye, the
sensor has to be placed nearer the
leak plume. In turbid waters or areas
of reduced visibility detection of any
leak is particularly difficult. In some
places, the use of dyes may have
environmental restrictions.
Methane
It is not possible for fluorescence
detectors to find methane. It is
necessary, therefore, to use specific
methane-detecting sensors. They can
be used to detect other hydrocarbon
gasses. Common applications are
marine accident investigation and
seabed hydrocarbon
seepage.
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Multi-component system
Image: Contros

Some devices can detect
mono ethylene glycol
(MEG).
Acoustic
Leaking fluids under
pressure often
emit high
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frequency noises. Ultrasound at
frequencies above 50Hz can be
detected by underwater microphones.
Systems can detect gas leaks of
1boe/d at a range of 500m and live
oil leaks of 10b/d at the same range.
The listening ‘cone’ measures around
12deg.
The microphones can be diver or
ROV-mounted, however, the latter can
be sometimes masked by the noise
generated by the very ROV sent to
listen for them. Interference can be
sometimes removed by software.
One alternative is an active sonar
system which projects a short duration
high bandwidth ultrasonic pulse into
the water and listens for echoes.
The software is capable of
discriminating and localizing
a potential leak from all the
other sonar targets. This has a
360deg coverage from a single
sensor.

possible to detect changes in the heart
rhythm.
One leak detection guide, therefore
involves placing a number of blue
mussels on a tray and connecting
them with sensors. This tray is then
lowered into the water column. Shell
movement is registered by electronic
instrumentation.

An advantage of acoustic
systems is that they are
unaffected by turbidity. They
can be quickly mobilised and
some can operate at depths of
up to 1200m
Temperature
It may be possible to identify
the temperature differences
between the flowline and the
ambient water. The thermal
leak detector system is based
on a thermistor which sends
the information on small
temperature differences to
the ROV and onto the surface
controller.
Biosensors
The blue mussel siphons 60
litres/day of water, however, the
valves (shells) have shown to
but close up in varying degrees
when exposed to harmful
polyaromatic substances. It is also
Left: An active sonarbased system
Image: Sonardyne

Left: Biosensor on a mussel.
Above: Sensors deployed
subsea. Image: Biotaguard

