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Golden Trident
Photographer, videomaker, project author and developer,
Jean-Claude Uldry has been awarded the prestigious
Golden Trident 2010 prize in the sector “Technical and
Technological Activities” on occasion of the 50th anniversary
of the International Academy of Underwater Sciences and
Technologies.
The prize-giving ceremony was held in Anzio (Rome).
Unanimously considered as the “Nobel of the underwater
activities”, this prize stands as the highest recognition
of worldwide excellence and is assigned every year to
internationally outstanding personalities, institutions and
associations.
In the golden book, his name will appear besides legends
such as Jacques-Yves Cousteau, Jacques Piccard jr,
Hannes Keller, Raimondo Bucher, Scott Carpenter, Jacques
Mayol, and also Walt Disney.
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News

And Then There Were Eight
After a number of previous attempts
in recent years, Subsea 7 and
Acergy have announced that they
have combined. The new company
will retain the name Subsea 7.
The companies have an overlap in
the areas of Project management
and engineering services as well
as subsea umbilicals, risers and
flowline (SURF) installation. They
also both carry out life of field
operations. However, they also both
bring individual skills to the table.
Subsea 7 are particularly strong in
the area of diving, subsea robotics
and remote intervention. They own
the remote operated vehicle (ROV)
operators i-Tech and positioning
company Veripos.
Acergy operate in the areas
of flexibles, heavy lifting and

decommissioning. The company
says that the combined entity will
be better able to meet the growing
size and technical complexity of
subsea projects, driven by the
demand to access ever more
remote reserves in increasingly
harsh environments.
The new entity will provide access
to a high-end, well diversified
fleet, comprising in aggregate
43 vessels that will allow more
flexibility to optimise fleet
schedules.
Based on preliminary analyses,
annual synergies of at least $100
million are expected to be realised
within three years of completion
from overhead and operating cost
savings, more efficient supply
chain management and the
benefits of an enlarged global fleet.

Islay
Total has received approval from the United Kingdom
Department of Energy and Climate Change (DECC)
and the Norwegian Ministry of Petroleum and Energy
(MPE) to develop its Islay gas field in the Northern
North Sea, 440km north-east of Aberdeen.
The Islay field is located in Block 3/15 of the United
Kingdom sector and partly across the median line in
Blocks 29/6a and 29/6c of the Norwegian sector.
Lying in a water depth of 120m, it has estimated
reserves of near to 17 million barrels of oil equivalent
and an estimated peak gas production rate of 2.5 million
m3/day plus associated condensates.

Location of the Islay field. Image: Total

Offshore News

O F F S H O R E

Total is the operator and sole owner of the Islay field as
well as the Alwyn North, Dunbar, Grant, Ellon, Nuggets,
Forvie North and Jura fields in the same region.
Although a separate field, Islay is just 3km east of Jura
and will be connected to Total’s Alwyn facility with first
gas planned for the second half of 2011.
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The new company will have:
• A market value of $5.4 billion and a
global organisation of 12 000 people
• The capability and resources to
address the worldwide growth in size
and complexity of subsea projects
• Enhanced local presence in all
major offshore oil and gas regions
• The full spectrum of subsea
services – SURF, Conventional and
Life-of-Field, a high-end diversified
fleet and extensive fabrication and
onshore facilities
• A backlog of $5.3 billion with a
complementary mix by contract type
and geographical region
• Completion is anticipated
towards the end of this year or
the first quarter of 2011, subject to
shareholder approval, regulatory
approvals and other customary
completion conditions
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Are you stuck with mature fields producing up to 98% water, because workovers are just too
expensive? Now FMC Technologies has the tool – thoroughly field-tested in the North Sea – to boost
production using less expensive, monohull vessels. It’s called riserless light well intervention (RLWI),
and it can increase oil recovery by up to 46% – at half the usual cost. Discover the full potential of our
intervention technologies at www.fmctechnologies.com
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Norwegian Petroleum
Directorate’s 2009 award
for improved oil recovery
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© 2010 FMC Technologies. All rights reserved.
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News

Subsea Report: Market update to 2014
Infield Systems has produced its sixth edition of its Global Perspectives Subsea Market Update Report. It
gives an analysis on the effects of the global recession, presents information on key markets, operators and
original equipment manufactures.
This new report assesses potential capacity constraints, provides insight on each OEMs’ historical market
share and analyses new technological developments such as subsea boosting and processing. With
the events in the deepwater Gulf of Mexico and the expected project delays, Infield will be providing an
electronic update of the reports charts and tables that will include our assessment of project timing and the
impact upon the forecast for the region.

Forecast
Infield forecasts that despite the
recent economic downturn the
future of the subsea market looks
healthy over the period to 2014.
This is primarily due to reserve
depletion in shallow water
regions, increased deepwater
activity and enhanced oil
recovery efforts and techniques.
Infield expects more than
$87 billion will be invested in
development drilling and the
manufacturing and hooking-up
of subsea units to 2014. This
represents a substantial 30%
increase over the previous five
years.
Most activity in the subsea
market will be located in the
US Gulf of Mexico, Brazil,
Angola, Nigeria, Norway, UK and
Australia.
Robust growth is anticipated in
all these regions (except in the
UK and Nigeria). No growth in
the UK sector is expected and
the report provides analysis and
commentary on risks related to
the development speed of UK
secondary and tertiary phase
projects whose exact timing is
difficult to predict due to: portfolio
consolidation; reduction of
independent players; a difficult
financial environment and low
natural gas prices.
In Nigeria reduced activity
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is expected due to uncertainty
surrounding the 2011 election and
the potentially negative impact
on investment of the proposed
petroleum industry bill.
Major International Oil Companies
(IOCs), coupled with Petrobras and
Statoil, will continue to drive the
subsea market and a number of the
bigger players are expected to boost
their subsea Capex and extend
geographical reach.
New regions are expected to enter
the subsea market, with activity
intensifying in South East Asia and
East Africa.
New to this report is a detailed
analysis of the Brazilian subsea
market, which focuses on Brazil’s
limited capacity in terms of yard
capability, rig availability and
the capacity of subsea tree
manufacturers.
Although orders for trees, rigs
and floating production units are
accelerating, project execution
is expected to be slowed down
by supply constraints. The report
provides analysis on the potential
impact of Brazil’s oil and gas
legislation.
OEMs experienced a slow year
in 2009 in terms of subsea tree
awards. Approximately 325 orders
were made, and this is down 33%
compared to the 2004/08 annual
average.



The revenue streams of
manufacturers have been less
affected by the lack of contract
activity as they were able to feed
from a large pool of historical
orders that were consistently high
prior to the financial crisis. This
backlog has now declined.
Looking forward, new orders have
resumed due to some key projects
being awarded and contract
awards are expected to increase
throughout 2010/11. This is a result
of the execution of delayed 2008/09
projects and to improved market
fundamentals. This is expected to
improve OEMs’ backlog positions.
The utilisation rate of global
subsea tree manufacturers is
expected to increase to 63% to
2014. Worldwide, Infield believe
that OEM current capacities can
supply 715 trees per annum. Some
manufacturers are expected to be
capacity-strained in the medium
term, largely due to Brazilian and
European plants dealing with the
pre-2009 order books.
Local content issues not
withstanding, it is expected that
Asian and American suppliers will
provide the capacity for increased
demand.
Despite some of these highlighted
risks, the future of the global
subsea market is very positive with
the strengthening of the market
fundamentals to 2014.
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Angolan Find
Eni and Sonangol announce a new
major oil discovery in Block 15/06,
located offshore Angola.
The Cabaça South East-1 well,
located at a depth of 470 meters, at
a distance of 100 km from the coast,
successfully reached its multi-target
objective in the deepest levels of
Miocene age, where oil bearing
reservoirs, with a total of 450 meters
of gross thickness, have been
proven.
Initial evaluations indicate that the
discovery holds material volumes
of oil in place of high quality.

Tybald
Valiant Petroleum’s planned sidetrack in its Tybalt exploration well
211/8c-4z has discovered light
oil in the four-way dip West Tybalt
prospect. This further discovery
follows the success in East Tybalt
announced in April 2010.
The well encountered an oil bearing
reservoir section in the Upper
Magnus sands of approximately
550ft (168 m). This was larger than
pre-drill estimates, and pressure
data collected imply up to three
separate oil columns may be
present with the largest totalling
around 129m (423ft).
The size of the overall oil column
encountered suggests that the
East and West Tybalt discoveries
are in communication and a
more complex geological setting
is present which includes both
stratigraphic and stacked trapping
mechanisms.
Initial analysis suggests the
reservoir quality in this location is

UT3 August 2010

Map of the Tybald. Image: Valiant Petroleum

better than that encountered in the
original East Tybalt discovery well
and the net pay is estimated to be
between 100 ft and 200 feet (30-60
m). As with the original discovery
well, Valiant has run an extensive
data collection programme including
a reservoir core, wireline logs, fluid
sampling, pressure readings and a
vertical seismic profile.
Valiant will now use the data
collected in the two Tybalt discovery
wells to undertake a detailed
reservoir and geological modelling
exercise to determine the best way
forward.
The company believes the
currently discovered volumes to be
commercial and that the large oil
column could lead to further upside
in the block to the north and west.
The potential upside in the Tybalt
area is subject to considerable
uncertainty due to the complexity
of the geology encountered and
will need to be confirmed by further
appraisal drilling.

10

Cabaça South East-1 is the seventh
of eight expected exploration wells
within the contractual commitments
of the license. The well has
produced results beyond initial
expectations and confirms the
potential for a second productive
hub in the North East area of the
block.
The current engineering studies
and the activities prior to the
development of the West Hub will
provide guidance for the second
production centre. Thanks to the
synergies with the ongoing activities,
the East Hub will double the
production in Block 15/06.
Eni has a 35% working interest and
is the Operator in Block 15/06, while
Sonangol is the concessionaire.
The other partners in the JV are
Sonangol Pesquisa e Produção
(15%), SSI Fifteen Limited (20%),
Total (15%), Falcon Oil Holding
Angola SA (5%), Petrobras
International Braspetro B.V. (5%)
and Statoil Angola Block 15/06
Award AS (5%).
Six out of the seven commercial
prospects drilled to date provide
evidence of the success of the
exploration activities carried out
so far from the Eni-led consortium,
in full compliance with safety and
environmental protection standards.

The unit, to be called CSS Derwent, will be
built by Drydocks World at its Dubai facility.
The concept was developed, over a five year
period, by CSS Design, a joint venture of
Hallin, Middle East-based Minnow Marine and
STX Europe with the assistance of M3 Marine
of Singapore.
The object was to come up with a stable
platform, the equivalent of a 120m monohull,
but that would have the price tag of an 80m
unit. What the team - with much of the work
focussed on STX Canada Marine of Vancouver
- came up with was a small (84m) semi that
Chevron
made a discovery
could do the
job has
of bigger
monohulls.

Sappho

in the Carnarvon Basin offshore
Western Australia, Australia’s premier
Pick one
hydrocarbon basin.

Brazil, West Africa and Western Australia, but
with its eye also on other Asia-Pacific sectors.
Although Petrobras has been disinclined to
use non-rig intervention on its vast portfolio
of subsea wells in the past, it is now revising
that view.

Subsea Production

Systems Engineering

2008 dates

Upcoming
2010
dates
Upcoming
2010
dates

17 - 20 June, Aberdeen
Aberdeen
1521-24
- Houston
18 September
June
9Bergen
- 12
September,
November
Aberdeen
212-5
- 24
September
25
-Houston
28 November,
Aberdeen
Houston

The twin-moonpool
DP3
unit will
The Sappho-1
exploration
wellbe
is equipped
with a 200t
multipurpose
tower
located
in the WA-392-P
permit and
area a 150t
approximately 87
miles (140km)
heave compensated
crane,
both rated for
was
3 , 0 0 0 m , northwest
t w o of Onslow.
r ov The
s ywell
ste
ms
and
drilled
to
a
depth
of
15
406
ft
(4696m)
accommodation for 152.
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and encountered approximately 246ft
(75m) of net gas pay.

The LWI capability will come through Wild
Well Control,
another
subsidiary
Jim Blackwell,
president,
Chevron of Hallin
parent Superior
Energy
Services.
WWC
Asia Pacific Exploration and
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contact www.clarion.org or SEN for details

Production said, “This is the latest
in a succession of back-to-back
ENGINEERING
NEWS
VOL 27 NO 5
27 MAY
discoveries that underscore our
contact www.clarion.org or
exploration capabilities. These
sen@btinternet.com for details.
discoveries will underpin the Gorgon
Tel: +44 1242 574027
and Wheatstone projects.”
SEN Online Glossary of Terms - click here
Chevron, through its Australian
subsidiary, is the operator of WA392-P with 50% interest, while Shell
Development (Australia) and an
Australian subsidiary of ExxonMobil
each hold 25%.

course_advert120x95.indd 1

2010

31/3/08 17:35:43

Kronos
Karoon has completed drilling and
testing operations on its Kronos-1
well. The 2009/2010 Karoon Gas/
ConocoPhillips drilling campaign is
now complete.
Kronos lies in the Browse basin.
Water depths over most of the permits
range between 470 and 540m.
Data from the three wells drilled on
the greater Poseidon structure will be
analysed over the coming months,
together with the new Poseidon 3D
seismic data which is currently being
processed. Further appraisal and
exploration well locations will be
indentified for drilling in early 2011.
The Poseidon field has a contingent
resource in the range P90-3 TCF,
P50-7TCF and P10-15TCF

11
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Exploration
Maria

Wintershall Holding has announced
a discovery at its Maria prospect
in production licence 475BS in the
Norwegian Sea about 200km off
the coast of Trondheim.
The well proved light oil and was
drilled on the Halten terrace, near
the Tyrihans and Åsgard fields. The
size of the discovery is estimated
between 60 and 120 million barrels
of recoverable resources, placing it
among the largest oil discoveries in
Norway in this year.
With Wintershall Norge’s success
in its first operated well Grosbeak
last July, the Maria discovery is the
company’s second hit in a row on
the Norwegian Continental Shelf in
the last twelve months.
Wintershall also holds a stake in
the Catcher discovery which was
made in late June in the UK North
Sea. The Catcher discovery is
considered as one of the biggest
North Sea oil discoveries of recent
years.
Harald Vabø, General Manager of
Wintershall Norge ASA comments:
“We are extremely satisfied with
our exploration performance in
Norway, mak-ing two excellent
discoveries in our two first operated
wells Grosbeak and Maria. Our
challenge now will be to move
these discoveries rapidly from the
exploration to the development
phase.”

Drilling on Maria
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Brynhild
Oil and gas estimated at between
three and 19 million barrels of oil
equivalent have been found by
Statoil roughly three kilometres east
of the Gudrun field in the North Sea.
The find was made in the Brynhild
prospect where one exploration
well was drilled with one technical
sidetrack.

The wells were drilled by the
Transocean Leader drill unit which
will now drill a shallow well to explore
the bedrock conditions of the Gudrun
field. The licensees in PL 187 are:
Statoil, the operator (65%), Gdf Suez
E&P Norge (25%) and Marathon
Petroleum Norge (10%).

The well struck oil in an 18m column
of good reservoir quality in the
Draupne formation. In addition,
the well encountered a gas and
oil column totalling 35 metres of
variable reservoir quality in the
Hugin formation.
The discovery will be assessed in
connection with other oil and gas
resources in the vicinity, and a tieback to Gudrun will be considered.
The Brynhild prospect

Melrose
Melrose Resources has made a
discovery on the Galata block
offshore Bulgaria.

is expected to be developed using
a low cost tie-back to the Kavarna
sub-sea well location.

The Kavarna East No.1 well was
successfully drilled to test an
exploration prospect approximately
10 kilometres to the east of the
Melrose operated Galata field
production platform. The new gas
discovery lies in between two other
recent discoveries, Kavarna and
Kaliakra, which contain combined
reserves of 74 Bcf and are currently
being developed using sub-sea
production wells tied back to the
Galata platform.

The well encountered a gross gas
column of approximately 130ft and
consistent with the other fields
which have been discovered on the
same geologic trend, the reservoir
structure is thought to be filled with
gas to the spill point. This provides
further evidence that the regional
biogenic gas source is substantial
and that gas volumes may have
migrated further north into the
central area of the Galata block.

The Kavarna East No.1 well
penetrated the top of the Paleocene
reservoir interval at a depth of
2753ft and encountered a net gas
pay of 89ft with an average porosity
of 29%. The preliminary reserves
estimate for the discovery is 12 Bcf,
in line with pre-drill estimates, and it

12

The Company plans to acquire
seismic over this area of the
concession in 2011 to evaluate
its prospectivity. Meanwhile, the
Jupiter rig will now be used to install
the sub-sea tree for the Kaliakra
field development and may then
be used to drill the Kaliakra East
prospect.

13
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Approval
Marulk

The Norwegian authorities’ has
approved the development plan
for the Norwegian gas field
Marulk.
The field is estimated to
contain 71 million barrels of
oil equivalents (boe) in total
commercial reserves and to
be in production in the second
quarter of 2012. The work in
regards to preparing the field
has all ready begun, as the
Norwegian authorities earlier
this year gave the operator
permission to sign
contracts before approval of the
development plan.
Marulk is situated in block 6507
in the Norwegian Sea about 30
km southwest of Norne. The
field will be developed as a tie
back to Norne FPSO – currently
being the northernmost
production facility on the
Norwegian Continental Shelf.
Norne oil is offloaded to shuttle
tankers and gas is exported to
the Åsgard Transport System
(ÅTS) via the 180km long 10in
Norne Gas Transport System
(NGTS).
Norne FPSO has been in
operation since 1997 and
several subsea fields have
been tied back to Norne prior to
Marulk, namely Urd, Norne K,
Alve and Norne M.

Gudrun

The plan for development and
operation (PDO) of the North Sea
Gudrun field has been approved
by the Norwegian Parliament.
Production is scheduled to start in
the first quarter of 2014.

Gudrun will be further processed
before the oil is transported to
Kårstø together with the Sleipner
condensate. Power to the Gudrun
platform will be supplied by cable
from Sleipner.

Øystein Michelsen, executive
vice president for Exploration and
Production Norway, said that the
Gudrun field will add important
volume, improve the capacity
utilisation on Sleipner and help
maintain the production level on the
Norwegian continental shelf.

A contract for transport and
installation has been awarded to
Saipem with its semi-submersible
crane vessel S7000.

Gudrun is to be developed with
a platform resting on the seabed
including a traditional steel jacket
weighing 7400t. The platform will
have a processing facility for partial
processing of oil and gas, before
the hydrocarbons are piped to the
Sleipner field.
On Sleipner the oil and gas from
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Investment in field installations,
pipelines and drilling of production
wells will total almost NOK 21 billion.

CLOV
The development of Total’s CLOV
project on Block 17 in Angola has
been approved by the partners and
the principal contracts awarded.
The CLOV project is the fourth
development pole in this deepwater
block after Girassol, Dalia and
Pazflor. In the plan now approved
by the partners, drilling is
scheduled to commence in 2012
and first oil is expected in 2014.
Located around 140km from
Luanda and 40km northwest of
Dalia in water depths ranging
from 1100 to 1400m, the CLOV
development will bring on stream
four fields: Cravo, Lirio, Orquidea
and Violeta.

Marulk, one of the subsea fields tied
into Norne

A contract for constructing the
platform jacket has previously
been awarded to Aker Solutions in
Verdal. The jacket is scheduled to
be completed and installed in the
summer of 2011 before drilling of the
wells begins in October 2011.
The remaining contracts, including
the pipeline fabrication and laying
will be awarded later this year.

The overall development plan
for CLOV uses technologies that
have already proven effective on
Girassol, Dalia and Pazflor. A total

14

of 34 subsea wells will be tied back
to the CLOV Floating Production,
Storage and Offloading (FPSO) unit,
which will have a processing capacity
of 160,000 barrels of oil per day at
plateau and a storage capacity of 1.78
million barrels.
The CLOV FPSO will handle two
types of oil: light oil with an API
gravity between 32 to 35deg API from
Oligocene reservoirs (Cravo-Lirio) and
a 20 to 30deg API gravity oil (more
viscous) from Miocene reservoirs
(Orquidea-Violeta). Both oil streams
will be commingled and processed in
one single train before storage.
The installations have been designed
to limit the FPSO’s environmental
impact. Measures include eliminating
flaring under normal operating
conditions, recovering heat from
turbine exhaust and recovering vent
gases.

The unit, to be called CSS Derwent, will be
built by Drydocks World at its Dubai facility.
The concept was developed, over a five year
period, by CSS Design, a joint venture of
Hallin, Middle East-based Minnow Marine and
STX Europe with the assistance of M3 Marine
of Singapore.
The object was to come up with a stable
platform, the equivalent of a 120m monohull,
but that would have the price tag of an 80m
unit. What the team - with much of the work
focussed on STX Canada Marine of Vancouver
- came up with was a small (84m) semi that
could doRecoverable
the job ofoilbigger
and gas monohulls.
reserves
are estimated at 11.2 million m3
of oil and 6.6Pick
billion one
m3 of gas
respectively.

Brazil, West Africa and Western Australia, but
with its eye also on other Asia-Pacific sectors.
Although Petrobras has been disinclined to
use non-rig intervention on its vast portfolio
of subsea wells in the past, it is now revising
that view.
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The LWI capability will come through Wild
Well Control, another subsidiary of Hallin
parent Superior Energy Services.
WWC

contact www.clarion.org or SEN for details

contact www.clarion.org or
sen@btinternet.com for details.
Tel: +44 1242 574027
SEN Online Glossary of Terms - click here
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FEED

Egina

Julimar

Wood Group subsidiaries
J P Kenny and MCS Kenny,
alongside Nigerian engineering
company Dover Engineering, are
completing the first comprehensive
front end engineering design
(FEED) undertaken locally in
Nigeria for the Total Egina field
development in deepwater, Nigeria.

J P Kenny is to carry out front end
engineering design (FEED) for the
subsea development of Apache’s
largest-ever gas project, the
Julimar development project in the
Carnarvon basin, offshore Western
Australia.

Total Upstream Nigeria awarded the
subsea FEED to Dover Engineering
in July 2009. Dover contracted J P
Kenny and MCS Kenny to support
the project delivery.
The subsea scope of work included
comprehensive design studies
and engineering assessments,
development of specifications,
documentation and technology
studies, relating to the design of the
umbilicals, flowlines, risers and the
subsea production systems for the
Egina development.
Samir Ounnas, Project Manager,
J P Kenny, Lagos said, “A team
of has worked more than 60
000 manhours in-country on the
project.
In addition to this being the first
FEED work undertaken in Nigeria, it
is also the first major subsea project
that J P Kenny has completed
in-country and it has been a great
success.”

Apache owns a 65% operating
interest in the Julimar
Development Project, with
KUFPEC (Kuwait Foreign
Petroleum Exploration Company)
owning the remaining 35%.

Phil Brown, Operations Director
of J P Kenny in Perth, added,
“The combined engineering
strengths of all the Wood Group
Kenny companies will enable
us to devise the best innovative
engineering solutions for this
project.”

The development consists of three
gas-condensate fields, Julimar,
Brunello and Grange, which lie
80 km NNW off Varanus Island in
water depths of up to 250m.

The first phase of the Julimar
Development Project is expected
to be completed by October
2010, with the second FEED
phase completing in June 2011.

The subsea FEED contract
includes up to 18 subsea wells
plus subsea completions, tied
back to the Wheatstone Central
Processing Platform.

Earlier this year, Apache
brought the nearby Van Gogh
and Pyrenees fields onstream.
Van Gough is developed by 19
horizontal lateral wells as well
as two water and a gas injecton
well, using the Ningaloo Vision
FPSO

The combined estimated reserves
of the three fields are estimated
to contain 2.1 trillion ft3 of gas
and will eventually be developed
as feedstock for the Chevron-led
Wheatstone liquefied natural gas
(LNG) project.

Egina – discovered in 2003, it is
situated offshore Nigeria within the
Oil Mining Lease (OML) 130–200km
from Port Harcourt, in water depths
up to 1750m.
The Greater Egina development
consists of the Egina Main, Egina
South and Preowei Fields, with the
current development only covering
the Egina Main Field. Egina South
and Preowei are intended to be
future tie-backs. The Egina field
is being developed by Total, with
partners NNPC, CNOOC, Sapetro
and Petrobras.
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The subsea FEED contract will
require over 25 000 man-hours
of input and will produce defined
solutions for the subsea systems
and the 90km of flowlines.

Julimar FEED
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The Pyrenees FPSO will be
used to develop other fields such
as Crosby, Ravensworth and
Stickle.

Ichthys
Inpex is drawing to the end of
the FEED phase of its Ichthys
development. Offshore FEED
work is being undertaken by
AMEC Engineering as the lead
contractor with support from
subcontractors Aker Solutions and
JP Kenny.

more than 885km to the onshore
LNG processing plant proposed
for Blaydin Point on Middle Arm
Peninsula, Darwin, Northern
Territory. It will be cooled to below
minus 161 deg C, the point at
which the gas becomes a liquid,
known as liquefied natural gas.

The Ichthys Project will have an
initial capacity to produce 8.4
million tonnes of LNG per annum
and approximately 1.6 million
tonnes of liquefied petroleum
gas (LPG) per annum, as well as
100 000 barrels of condensate
per day at peak.

The Offshore FEED contract
involves engineering work for:
l Semi-submersible Central
Processing Facility (CPF)
l Floating Production Storage
and Offloading (FPSO) unit for
condensate treatment and storage
l Umbilicals, risers and flowlines
(URF)
l Export pipeline to Darwin
In 1998, Inpex acquired the
petroleum exploration permit
WA-285-P, located in the
Browse basin, off the north-west
coast of Western Australia and
approximately 820km south-west
of Darwin. During 2000 to 2001,
three exploratory wells resulted
in the discovery of an extremely
promising gas and condensate
field now known as the Ichthys
Field.
Most likely resource estimates
are 12.8 trillion ft3 of gas and 527
million barrels of condensate to be
produced over an operational life
of more than 40 years.
Gas from the Ichthys Field will
undergo preliminary processing
at the offshore central processing
facility (CPF) to remove water
and raw liquids, including a large
proportion of the condensate.
This condensate will be pumped
to a floating production, storage
and offloading (FPSO) facility
anchored nearby, from which it
will be transferred to tankers for
delivery to markets.
The gas will be transported from
the CPF through a subsea pipeline

Top: Map of Ichthys Below: Offshore Development Plan
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Clair Ridge

The Clair Ridge joint venture has
awarded Aker Solutions an EPCcontract for delivery of two steel
jackets, which will be located west
of Shetland.
“Jacket structures is the core
business for our yard in Verdal
and I am pleased to see that
we have won such a huge and
important contract in an international
competitive bidding process”,
says Jarle Tautra, executive vice
president in Aker Solutions.

The contract will be executed by
Aker Solutions’ yard in Verdal, and
includes engineering, procurement,
construction, load-out and seafastening of the two steel jackets and
associated piles.
The drilling and production (DP)
jacket will have a total weight of
22 300t, and the quarters utility (QU)
jacket will have a total weight of
approximately 9000t.
Detailed engineering starts

immediately, while fabrication in
Verdal will commence in June
2011. The jackets will be ready for
load-out mid February 2013, and
delivered March 2013.
Verdal is one of the few yards
in Europe specialising in jacket
construction– with two oil and gas
jackets currently under construction
- Gudrun for Statoil and Ekofisk
2/4L for ConocoPhillips, and 48
jackets for offshore windfarm project
Nordsee Ost for RWE Innogy.

Breagh A and Clipper South
Heerema Vlissingen has been
awarded the EPC contract of a
minimum facilities platform for the
Breagh A Development. This is the
second contract this year to be
awarded by RWE Dea to Heerema
Vlissingen, following an award of
an EPC contract in April earlier
this year for a minimum facilities
Clipper South

platform for the Clipper South
Development.
For the Breagh A development,
HFG will construct the jacket,
topsides and piles at their
Vlissingen yard in the Netherlands
with a planned delivery date of
late July 2011. The jacket will be
approximately 85m
tall with a total
weight (including
the piles) of
some 4000t.
The topsides
will weigh
approximately 1400t.
The Breagh A field is
located in UKCS block
42/13 of the southern
North Sea in 62m water
depth, approximately 100
kilometres to the east
of Teesside. Gas will
be exported via a 20”
pipeline to be laid from
the platform to the UK
mainland.
The jacket, topsides and
piles for the Clipper South
development shall also be
constructed in HFG’s yard
in Vlissingen, with a planned
delivery date of early July 2011.
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The jacket will be approximately
40 metres tall with a total weight
(including the piles) of some
1160t. The topsides will weigh
approximately 2000t.
The Clipper South field is located
in UKCS blocks 48/19 and 48/20
of the southern North Sea in
23m water depth, approximately
169km to the east of the
Theddlethorpe gas processing
terminal. As operator RWE Dea
holds a 50%interest, with the
remaining 50% stake held by
Fairfield Acer Limited (a wholly
owned subsidiary of Fairfield
Energy plc).
The Clipper South gas field
lies in the Sole Pit basin within
the Rotliegend tight-gas play
fairway, and produced gas will be
exported to the UK.
“The EPCs are a major milestone
in bringing both fields into
production. We are happy to
award these contracts to such
an experienced contractor as
Heerema Vlissingen. We hope to
achieve initial gas production of
Clipper South during Q1 2012,
with Breagh to follow during Q3
2012,” said Ralf to Baben, Chief
Operating Officer of RWE Dea.

Ross Candies
Subsea 7 has extended its ability to
provide life-of-field (LoF) services
in the Gulf of Mexico through a
cooperative agreement with Otto
Candies to access the new-build
vessel the Ross Candies.
Through this mutual relationship,
the additional capacity will enable
Subsea 7 and Otto Candies to
extend the range of inspection,
repair, maintenance (IRM) and light
construction services that can be
provided in the Gulf of Mexico. Full
project management, engineering
and LoF support services will
continue to be provided from
Subsea 7’s existing North America
office in Houston.
Subsea 7 has an established track
record built up over many years of
providing IRM services in the Gulf
of Mexico. It is currently providing
support to BP’s Deepwater
Horizon operations with the Skandi
Neptune.
Ian Cobban, Subsea 7’s Vice

President for the Gulf of Mexico said,
“We are delighted to have developed
this cooperative agreement with
Otto Candies. Access to a vessel
of this nature allows us to expand
this capacity to provide high quality
subsea solutions to our many clients
in the North America region. It
further consolidates Subsea 7’s
position as the leading provider of
LoF services globally as we expand
our operations in the North America
region.”
With over three decades of
experience and expertise in providing
LoF services in many of the world’s
major oil and gas regions, Subsea
7 is recognised globally for its
excellent track record on safety and
project excellence. LoF services
are provided via the company’s own
fleet of dedicated IRM, construction
and dive support vessels and via
client supplied vessels. With over
120 ROVs in its fleet it is one of the
largest providers of intervention
technology to the oil and gas industry
globally.

The Ross Candies was built in
the United States in 2010. It has
already successfully completed a
number of deepwater jobs. The
modern DP 2 class vessel has
a 100t offshore crane and 100t
module handling tower.
The Jones Act compliant vessel
has a 1000m2 deck, two Triton XLS
ROVs and is capable of working at
water depths up to 10 000ft.
Otto Candies, III from Otto
Candies stated “we are very
excited by the opportunity to
have this cooperative agreement
in place and put this modern
US construction vessel to work.
Through our agreement with
Subsea 7 we will be able to
provide a superior service for our
clients.”
This mutual agreement has
already resulted in the vessel
being used successfully in recent
months on a number of projects in
the Gulf of Mexico

The Ross Candies
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The 11 000t deck of the BP
Valhall re-development has left
the Heerema Zwijndrecht yard en
route to Norway for installation.
The BP Valhall main deck is
100m long, 47m wide and 50
meter in height. The total height
after crane installation is 68.5 m.
The flareboom, bridges 1 and 2
and the weather deck module,
flareboom and bridge is planned
to depart imminently.
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Start-Up
Tuna

Eni has started gas production
from the Tuna field, within the
Temsah Concession. The field is
located in the Mediterranean off
the coast of Egypt. By the end of
its ramp-up period in September,
this project will produce 4.5 million
m3/day of gas.
The project consists of a new
four leg platform in approximately
80m of water, three producing
wells and 14km of 24in
pipeline connecting to existing
infrastructure.
Eni owns a 50% participating
interest of the Temsah concession
through its fully owned affiliate
IEOC, with the remaining 50%
owned by BP. Petrobel, a joint
operating company equally
owned by IEOC and EGPC, is the
operator of the Tuna project.

Maule
Apache’s Maule field in the United
Kingdom sector of the North Sea
has commenced production at
approximately 11 750 barrels of oil
per day.
The new field was brought on
production approximately eight
months following the October 2009
discovery. Apache holds a 100%
interest.
“The Maule discovery, which is
an Eocene-age reservoir located
above the main Forties Paleocene
reservoir, was identified by
Apache’s North Sea geoscience
team using its extensive experience
with seismic interpretation in the
area. We were able to develop
the field quickly via our existing
infrastructure within the Forties
Field,” said James L. House, region

Eni’s activities in the Temsah
concession, one of the most
prolific in Egyptian waters with
a total production in excess of
170 000 boe/d, continue with an
important ongoing campaign of
infill drilling in Temsah Field and
the development of the Denise B
field, which is expected to come
into production in 2011. Since
2009 the Temsah Concession
has benefited from improved
contractual terms.
The development of this project
is further evidence of Eni’s
commitment to Egypt and meeting
increasing domestic gas demand
by exploring and developing the
still substantially untapped gas
resources in the Mediterranean.
Eni is the largest foreign energy
player in Egypt. The company’s oil
and natural gas equity production
averaged approximately 230,000
barrels of oil equivalent per
day in 2009. Eni operates in
Egypt through its wholly owned
subsidiary the International
Egyptian Oil Company (IEOC).
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vice-president and managing director
of Apache North Sea “The viability
of the project was enhanced by the
UK government’s incentives aimed at
encouraging development of smaller
fields in the North Sea.”
Apache is planning a second well at
Maule.
Apache also announced that it will
proceed with development of the
Bacchus Field, a Jurassic discovery
four miles (6.5 km) northeast of the
Forties Alpha platform.
Apache is planning three horizontal
subsea wells tied back to Forties
Alpha via a pipeline bundle. Apache
owns a 70-percent working interest at
Bacchus; Shell owns 20 percent; and
Endeavour owns the remaining 10%.
First oil is expected in mid-2011.

Morvin

Babbage

German operator E.ON Ruhrgas
has started first production from the
Babbage gas field off the UK.
The field is expected to produce
more than 5 billion m3 of natural
gas with a field life of 20 years.
Babbage is operated by E.ON
Ruhrgas with a 47% stake.
Partners are Centrica Resources
(13%) and Dana Petroleum (40%).

The field will be an important
contributor in the effort of
maintaining production on the
Norwegian continental shelf (NCS)
at the current level until 2020.
The Åsgard B platform
Statoil has commenced production
of oil from the Morvin subsea field
towards the Åsgard field in the
Norwegian Sea. The well stream
from Morvin is led through a 20km
long pipeline to the Åsgard B
platform for processing.
“The field is strategically important
for further development and
operation of activities in the

Norwegian Sea,” says Ivar Aasheim,
head of the Operations North
cluster in Statoil. “Utilising existing
infrastructure and installations was
imperative for developing the field.”
Located 20 kilometres west of
the Åsgard B platform on the
Halten Bank, Morvin is a subsea
development with two templates and
four production wells.

The initial production rate will
be close to 24 000 barrels of oil
equivalent per day. Start-up of well
number two is expected to boost
production to 51 000 barrels of oil
equivalent per day.
Morvin was discovered in 2001,
with the plan for development and
operation (PDO) being submitted
in February 2008, and approval
granted by the authorities after two
months.

The well templates for Morvin on land (Photo: Ivar Hagen, Statoil)
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Cahcalote and Baleia Franca
Petrobras has started up the production of
the Cachalote and Baleia Franca fields,
offshore Brail. Both are located in the
Parque das Baleias (Whales Park) area,
on the southern coast of Espírito Santo,
Campos Basin, about 85 km from the city of
Anchieta (state of Espírito Santo), They are
being developed by the FPSO Capixaba,
FPSO Capixaba has been chartered from
SBM. Keppel Shipyard originally carried out
modification work in 2006, which included
the installation of four new modules and
the associated integration as well as a
modification to the existing topsides and
turret. It was then used on the Golfinho field.
In order to produce from Cachalote and
Baleia Franca, a subsequent adaptation was
made to the platform’s process plant.
The pre-salt accumulations were originally
discovered in December 2008. The first
well connected to the FPSO was 7-CHT5HA-ESS. This has a production capacity
of around at 22 000b/d but will peak at 100
000b/d by December 2010).
The 6-BFR-1-ESS. Baleia Franca presalt has already started producing
approximately
13 000 b/d light oil (29 deg API). The well is
expected to reach its peak of 20 000 b/d.

Project FEED

FPSO

FPSO

By the end of the year, the platform is
expected to be connected to a total of nine
wells. This breaks down to three flow and
two injector wells at Cachalote, and three
flow wells – two of which in the pre-salt layer
– and one injector well at Baleia Franca.
Total production is scheduled to peak in
December 2010, at an expected volume of
100,000 barrels of oil and 1.35 million m3 of
natural gas per day.

FPSO Capixaba
Production capacity: 100,000 bpd
Gas compression: 3.2 million m3.day
Storage capacity: 1 600 000bbl
Water injection capacity: 22,000 m3/day
Maximum water the depth: 1,500m
Length 345m
Total laden weight: 254,444 tons
Living quarters: 96
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Cidade de Santos
Petrobras’ FPSO Cidade de Santos has come onstream in
the Uruguá field. This was originally from the Uruguá-6 well
but since then, the Uruguá-8 and Uruguá-10 wells have also
been linked. They are expected to reach a production of
25 000 bpd in the field.
The FPSO will be used to develop the Uruguá and Tambaú
fields, located in the Uruguá Pole. This is the first FPSO
installed for the development of two oil and gas fields in the
Santos Basin.
The vessel is moored 160km offshore, in water depths of
1300m. It is capable of producing 10 million m3 of natural gas
per day and 35 000b/d of oil and condensate, and capacity to
store up to 740 000 barrels of oil.
The Uruguá field reservoir contains 33º API light oil and nonassociated gas. The field development plan foresees four
horizontal oil wells and five gas producer wells which will be
tied back directly to the FPSO.
The Tambaú field will have three horizontal wells of nonassociated gas, which will be interconnected to a submarine
production manifold before being routed to the FPSO Cidade
de Santos.
The oil produced at the fields will be offloaded via shuttle
tankers, while the gas will flow through a 18in, 174-km long
pipeline – which has lareay been laid – to the PMXL-1
platform, in the Mexilhão field. The gas will be then routed
to the Monteiro Lobato Gas Treatment Unit, located in
Caraguatatuba, São Paulo, where the natural gas will be
specified in order to be inserted into the transportation
network. The works at PMXL-1 and at UTGCA are in their
final phase and are expected to be completed in the second
half of 2010. By late 2012, all Uruguá and Tambaú gas wells
will have been connected.

Uruguá and Tambaú
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FPSO Capixaba on the Beleia Franca field
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Keppel Conversion
Keppel Offshore and Marine
(Keppel O&M) has secured two
contracts totaling S$170 million
from repeat customers for the
conversion of a floating production
storage and offloading (FPSO)
vessel.
This concerns the very large crude
carrier (VLCC), M/T Theseus which
will be converted into an FPSO
facility for Single Buoy Moorings
(SBM). Keppel Shipyard’s scope
of work includes the hull and
marine conversion, upgrading of
the accommodation, fabrication
and installation of the flare tower,
helideck, spread-mooring system,
topside module supports as well
as part of the
topsides modules
installation. Work
is expected to
commence in the
third quarter of
2010.

of topsides will be completed.
The FPSO will subsequently be
chartered to Petrobras Netherlands
for deployment in the deepwater
Tupi Nordeste area (a partnership
between Petrobras, BG Group and
Galp Energia) located in Santos
Basin, Brazil.
Keppel Shipyard’s current projects
with SBM include the conversions
of FPSO Okha and FPSO Aseng.
In addition, the FPSO P-57 is
currently undergoing installation
and integration of its process
modules at Keppel’s BrasFels yard
in Angra, Brazil.

BW Offshore’s scope includes
the delivery of the FPSO,
risers, umbilicals and mooring
system, BW Offshore will also be
responsible for the installation and
operation of the unit. The design,
fabrication and installation of the
mooring system will be executed by
BW Offshore’s technology division
APL.
The FPSO will have a capacity of
340 million ft3/d of gas compression
and conditioning, and the gas will
be exported to the East Java Gas
Pipeline.
The charter contract is for a fixed
period of 10 years, plus additional
options of up to 4 years. The total
contract value is approximately
US$ 875 million. First gas is
planned for early 2012.

Scheduled to
leave Keppel
Shipyard in the first
quarter 2012, the
vessel will head
to Brazil where
the installation
and integration

BW Offshore has also signed the
contract for the completion of the
FPSO OSX-1, a project with an
approximate value of the scope
of USD 150 million. BW Offshore
will act as the project manager,
assisting the owner, a subsidiary of
the Brazilian company OSX Brasil,
providing engineering services,
detailing the equipment required
for the customisation activity,
and supporting the procurement
process.

M/T Theseus, a VLCC which will be converted
into an FPSO marks another milestone in Keppel
Shipyard’s long standing partnership with SBM.
Above: SBM’s FPSO P-57
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BW Offshore has signed a contract
with Kangean Energy Indonesia
(KEI) for a gas FPSO to operate
on the Terang Sirasun Batur (TSB)
fields in Indonesia.
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The scope of work includes among
others topside modifications
for heavy oil processing, water
separation and power generation.
The scope also includes the
delivery of a Submerged Turret
Production (STP) system from APL,
a division of BW Offshore.
The project will be completed mid
2011.

Field Support

Field

Support
Kirinskoye

Pan Pandora

FMC Technologies has signed an agreement with
Gazprom Dobycha Shelf for the manufacture and
supply of subsea production equipment to support
the Kirinskoye field. The award has a value of
approximately $190 million in revenue to FMC.

FMC has signed an agreement with Statoil for
the manufacture and supply of subsea production
equipment to support the Pan Pandora field. The award
has a value of approximately $70 million in revenue to
FMC Technologies.

Kirinskoye is a subsea-to-beach gas and condensate
field off Russia’s Pacific coast. It is located in water
depths of approximately 300ft (90m) within the Kirinsky
Block of the Sakhalin III project, 17 miles (28 km)
offshore Sakhalin Island.

Pan Pandora is an offshore oil and gas field located
in water depths of approximately 950ft (290m) in the
Norwegian sector of the North Sea.

FMC’s scope of supply includes the manufacture of
subsea production trees, a manifold, wellheads, multi
phase meters, choke modules and subsea control
modules. The equipment will be manufactured and
assembled at FMC’s facilities in Dunfermline, Scotland
and Kongsberg, Norway and at FMC’s Multi Phase
Meters (MPM) operation in Stavanger, Norway.
Deliveries are scheduled to commence in 2011.

The award also includes options for the supply of
subsea production systems for three additional fields.
All equipment will be based on a subsea standard
solution designed by Statoil and FMC.
FMC’s scope of supply for Pan Pandora includes
the manufacture of four subsea production trees,
wellheads, choke modules and subsea control modules.
Deliveries are scheduled to commence in the second
quarter of 2011.
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Vyborg Floatover

Cascade Chinook

After nearly two years of engineering,
procurement, and project preparations,
Dockwise has completed the first of two floatovers for the Vyborg Project in Korea.

Technip USA, supported by its contractor Jumbo Offshore
have completed the installation of 5 free standing hybrid
risers (FSHR’s) for the Petrobras’ Cascade and Chinook
ultra-deepwater project in the Gulf of Mexico.

The Vyborg Project with total revenues
of approximately US$100 million is big in
scope. It involves moving two 15 000t semisubmersible hulls and two topsides that weigh
approximately 19 000 tons each.

Transportation of the five buoyancy cans was handled
by Jumbo’s Fairplayer. Installation, lead by Technip,
was engineered and executed in smooth and successful
collaboration. Technip’s construction vessels Deep Blue and
Deep Pioneer, together with the Fairplayer, installed the
buoyancy cans and risers in winter conditions and with zero
HSE recordable. The 5 FSHR’s are the deepest risers of this
type installed in the world to date.

These pieces were constructed in locations
more than 27 000km apart and the Dockwise
vessel Black Marlin was used to successfully
load one of the two topsides for transport to
the float-over location Korea, to be joined
with a hull that was transported from Vyborg,
Russia to Korea by the Talisman.
It was Dockwise’s scope to design and install
the pre-laid anchor spread, hook the hull to
this spread and ballast the hull to its mating
draft. This part involved the use of 5 tugs, 2
anchor handlers, 1 workboat, 2 anchor barges,
1 test barge, a crane barge, 3 launch boats
and guard boats.
An especially innovative feature is the floating
float-over aspect of this project. This float-over
was completed without a fixed structure.
Instead, a floating structure was anchored
down and ballasted down to keep it in place
while Dockwise performed the float-over
operation.

The Fairplayer (one of Jumbo’s two DP2 offshore Heavy
Lift Vessels) loaded the buoyancy cans from Technip’s yard
in Pori (Finland) and transported them to the Cascade and
Chinook offshore location in the Gulf of Mexico (USA). There,
she met up with Technip’s Deep Blue and Deep Pioneer to
commence installation.
The installation started with the Deep Blue deploying the
riser in its entirety. The Fairplayer then moved in for a
wet handshake, lifting the 2300m riser with the fore crane
and placing it in a hang-off structure for connection to the
buoyancy can. The whole assembly was then overboarded
and lowered safely through the splash zone. Jumbo Offshore
broke its own record, lifting over 700t load offshore.
After lowering the assembly to 200 m, Technip made the
connection between the riser and its foundation in the seabed
at 2500m water depth.

After the Black Marlin docked into the hull,
which was ballasted down to 27m draft,
ballasting operations were then underway in
order to lock the leg mating units and align the
hull columns and the topside.
Next steps included welding the columns to
the topside under a partial load transfer, after
which they released the load from the leg
mating units and began ballast operations to
transfer the full load of the topside onto the hull
columns.
In mid-July, the Black Marlin was retracted
from the completed rig and de-ballasting
operations will be completed in the next few
days. The second topside and hull will be
completed using the same process later this
year.

Cascade and Chinook Installation
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Buzzard Sailaway
At Heerema Hartlepool, one of the
three large production locations of
Heerema Fabrication Group (HFG),
the 6500t Buzzard Production
Sweetening (PS) deck and bridge
structures of Nexen, left Hartlepool
for its final offshore destination, the
Nexen Buzzard oilfield, and has
now been successfully installed
offshore, some 30 miles north-east
of Peterhead in Scotland.
Heerema Hartlepool was awarded
the fabrication contract in March
2008 for this process deck
including a 550t bridge. The deck
measure 60m in length, 36m in
width and 42m in height. The
bridge has a length of 80m. The
project is one of its biggest to

date and has created more than
800 jobs for people in Hartlepool
and subsequent supply chain. At
the Buzzard oilfield the deck will
be installed on the 3500t jacket
fabricated by HFG’s fabrication
facility Heerema Vlissingen, which
jacket has been delivered in August
2009.
Frank Moran, Managing Director
of Heerema Hartlepool says:
“Completing such a challenging
project safely is a major
accomplishment. It demonstrates
again that the UK still has the
expertise and capacity to execute
the larger offshore projects, despite
strong competition from overseas.
To our employees, subcontractors,

suppliers, Nexen’s client team and all
others who have contributed to the
success of the Project, we express our
appreciation for their commitment and
hard work.”
Chris Reay, Project Manager of
Heerema Hartlepool adds: “The
pipework design of the deck
is extremely complex and the
construction programme was very
tight. To achieve the high level of
completion is a credit to the team at
Heerema Hartlepool and our suppliers
and subcontractors. This combined
with the integrated working approach
with the Nexen Site Team and good
communication has resulted in a
very satisfying project to work on and
something we should all be proud of.”

The Buzzard field was discovered in June 2001 and is developed by three bridge-linked platforms
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Tree

Expanding its advanced technology
portfolio for the deepwater drilling and
production sector, GE Oil and Gas has
officially launched the new VetcoGray
DHXT deepwater horizontal tree and
integral control system.
The DHXT is designed to operate
in water depths up to 10 000ft and
at pressures up to 15 000psi. The
streamlined design reduces standard
industry horizontal tree footprint by
12% (to 4.5m by 4.4m) and weight by
10% (to 43.7t), delivering significant
installation, maintenance and cost
benefits for operators.
The D-Series package includes
the integral VetcoGray ModPod,
a subsea control module that is
powered by SemStar5, representing
a new generation of ultra-reliable,
open architecture subsea control and
instrumentation systems.
This design builds on the S-Series’
SVXT tree for harsh shallow waters
that was launched last year. It delivers
improved functionality and flexibility
by incorporating common project
requirements to meet a wide range of
customer standards.
The new VetcoGray DHXT has three
primary configurations:
1. DHXT-SP - a standard production
tree designed for lowest installed cost
and reliability. A modular concept is
used for all major components of the
tree. This system delivers full deepwater
capabilities in a compact, lightweight
and flexible package.
2. DHXT-EP - an enhanced production
tree system offering additional
functionality. The annulus wing block is
extended to include additional valves
and sensors for improved annulus
pressure management.
3. DHXT-GP – a gas lift production tree
system offering further functionality.
Additions to the standard system
include a gas lift choke, dual-bore flowline connector and sensors.
In addition, the new DHXT and
subsea system can be monitored
remotely from GE’s new SmartCenter
(Subsea Monitoring and Remote
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Deepwater Tree
Technology Center) a state-ofthe-art, remote access data hub
connected to subsea field control and
instrumentation facilities around the
world.

integral control system also features
the option for a SemStar5-R, a
freestanding subsea data hub package
designed for installation on subsea
trees, manifolds and process facilities.

Officially opened in October 2009,
the new SmartCenter facility offers
assistance and services to the field
at every stage of development – from
installation and commissioning,
through field start up and onwards
into routine operation for operational
support, condition monitoring,
diagnostics and production
optimisation.

The unit is deployed and retrieved
by ROV, with connections to the
subsea control and instrumentation
system made with wet-mateable
ROV-deployed jumpers – using either
electrical or fibre-optic connections.
The external package is fully
marinised for long-term subsea
immersion, and the internal data-hub
multiplexing unit is an applicationspecific configuration of the SemStar5
subsea electronics module.

The DHXT deepwater tree with

Mod Pod
The new D-Series package includes
the integral VetcoGray ModPod,
powered by the VetcoGray
SemStar5, a fifth-generation
subsea electronics module, for first
deployment next year by Statoil’s
Tordis Vigdis controls modification
(TVCM) project in the North Sea,
west of Norway.
Featuring a modular design
approach, SemStar5 offers new
levels of open architecture IP-enabled
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communication capabilities and
infrastructure to support the higher
bandwidth requirements of modern
instrumentation, while also offering
high reliability.
The VetcoGray SemStar5 is being
developed and manufactured at
GE’s facilities in Nailsea, along with
VetcoGray ModPod subsea control
modules. It will be shipped to the
project site in Norway for installation
offshore shortly.

UT3 August 2010

Subsea Control

SUBSEA

Control

Subsea Control

Modern fields are characteristically
complex, with no two designs
the same. This creates new
demands on subsea control
systems. Cameron has reacted
to this challenge by developing a
novel power and communication
system named CAMLAN. A key
element within this system is the
communication distribution unit
(CDU).
“An increasing number of subsea
sensors are used to measure a

multitude of data in real time,” said
Jan van den Akker, Product Manager
at Cameron Subsea Systems.
“Modern data transfer is based on
high speed communication systems
using fibre optics with or without local
infield copper lines. This makes a
high bandwidth available for the large
amount of data necessary to control
these complex architectures.”
Open architecture communication
networks have allowed subsea
controls systems to evolve in

Communication Distribution Unit
The new distribution infrastructure
using Cameron’s CDU employs
a switch network based on
open Ethernet standards, fully
maximising the possibilities of fibre
optic and copper cables in the
field.
“The result is more effective
communication without
bottlenecks,” said van den Akker.
“It has a significantly increased
coverage of 160km (more if fibreoptic repeaters are used ) and has
a 11 000 times faster transfer of
data compared with a standard
subsea modem.
The current design can handle
infield (using copper wires)
transfer rates of 2MBit/s (up to
1km), and 192 kBit/s (up to 36km)
using an ethernet range extender
technology.
“The robust industrial
Ethernet network provides
increased flexibility. The open
standard of fibre optic circuits
provides scalable realtime
communication and facilitates
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future network upgrades.The CDU
is the integrated part of the field
development distributing power
and communication to the subsea
control modules (SCM).
Fibre optic cables are used
to connect the master control
station (MCS) with the CDU
which is integrated in the subsea
environment in a central position
from where the CDU communicates
with different trees via copper
cables.
The CDU design has a modular
set-up using a standard subea
electronic module (SEM) housing,
allowing the connection of up to four
optical fibre circuits on the input and
up to ten ethernet circuits on the
output. These Ethernet connections
can then be changed into a ethernet
range extender technology such as
SHDSL, to provide extended reach
over 100m,, up to 36 km.
In addition it has several outputs for
Instrumentation, covering the full
range of SIIS I, II, and III, as well as
fibre optic outputs if required.
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the direction of plug and play
installations. The communication
network based on Ethernet and
TCP/IP enables an expandable
and flexible architecture. The
underwater equipment is
addressed using IP addresses.
“The open architecture, in
combination with fibre optics,
provides superior step out distances
above 160km and bandwidth of
100MBit/s and more,” said van den
Akker. “Infield distribution can be

/,ŶŐŝŶĞĞƌŝŶŐƵƐŝŶĞƐƐ>ƚĚ

made with direct copper Ethernet
or using Ethernet range extenders
– even fibre optic infield distribution
is possible.
In modern open architecture based
subsea developments, however, the
power distribution is still static and
based on old technology.”
Fields employing the latest
communication technology
can use switchable outputs
for the instruments. Changing
a removable instrument can
therefore be done without power
cycling the umbilical power. A
command can be sent to the
controlling gateway to disable
the 24VDC power output to the
instrument.
A further improvement is to make
the CDU - SCM/SMM (also called
gateway) connections switchable,
by implementing remote power
switching in the CDUs. This
technology allows, for instance,
field extensions without interfering
the installed subsea equipment.
Initially, the infrastructure is
installed subsea consisting of
umbilical and infrastructure nodes
or CDUs. The gateway connections
do not need to be connected at
this stage as they are not yet
activated. This is a big difference
to the current technology where all
subsea outputs are activated once
the umbilical is powered up.
After the infrastructure is installed,
the SCMs and SMMs can be
connected. When the subsea
intervention is successfully
completed, a command is sent to
the infrastructure node or CDU
to enable the newly-installed
gateway connection and to power
up the SCM or SMM. This feature

'ƌŽǁƚŚĂŶĚĂŵďŝƚŝŽŶĐŽŶƚŝŶƵĞƚŽĚƌŝǀĞ
ƚŽƌĞĐƌƵŝƚůŝŬĞͲŵŝŶĚĞĚƉƌŽĨĞƐƐŝŽŶĂůĞŶŐŝŶĞĞƌƐ
ǁĂŶƚŝŶŐĞǆĐŝƚĞŵĞŶƚĂŶĚĐŚĂůůĞŶŐĞ͘͘͘

allows installing and un-installing
gateways without power cycling
the umbilical. This reduces the
risk of subsea interventions. Only
the equipment that is in the focus
of intervention is disconnected
from the grid. The rest stays active
without any influence from the
subsea operation.
Beside the switching functionality,
the remote power switch uses
advanced diagnostics. It monitors
voltage and current of the
outputs. The board temperature
is measurement. And the input
voltage and current is measured
which provides as well a total power
consumption of the complete branch.
If the switch detects a short circuit
on a gateway connection, it will trip
on this event and protect the rest of
the subsea field from any downtime.
It also provides the operator with
the required information as to which
leg of the subsea installation the
failure occurred.
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sŝƐŝƚǁǁǁ͘ĞŶŐď͘ĐŽŵ
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ĂŶĚĂŶĂƉƉůŝĐĂƚŝŽŶĨŽƌŵ͘

The switch also provides soft start
functionality to detect any existing
defects and prevents activation
of a defective connection, and
as such protects the rest of the
subsea equipment.
Over time it has also been proven
that long-term data is of great help
if failures occur and have to be
diagnosed.
Monitoring voltage and current
continuously for each output
provides a fingerprint of the power
usage subsea. Any deviations can
be observed immediately and, if
needed, preventive actions can be
started.
Even separate alarms and trip
conditions can be programmed.
These advanced diagnosis
features at the central power
distribution or infrastructure
node is of great value and will be
essential to confirm the health
status of the subsea installations.
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Perdido
Shell’s Perdido development
came on stream earlier this year.
It has been a model of making the
seemingly unachievable, work very
effectively.
From a technical viewpoint, the
odds were stacked against it from
the start. At the time the company
purchased the leases in 3000m of
water, the capability of the industry
was closer to 1000m.
Furthermore, the reservoir was
characterised by a wide variability,
with heavy oil and low pressure.
There was simply not enough
energy in the reservoir for the oil to
flow to the surface.
Another aspect was the location
of the reservoirs, which required
a minimum of 35 wells to develop
the field – with 22 of them located
directly under the production
facilities. For such a large amount
of wells, it was felt that the
production platform would have
its own drilling facilities if at all
possible.

The separation system used on Perdido

supporting ability. At the time, the
deepest water depth for platform
spar was marginally over 2000m. If
this was to work, the company would
have re-think what was possible.
The solution that Shell arrived at
was quite elegant.
The first part of the plan was to
reduce the number of risers going
up to the platform. Shell used the
emerging direct vertical access
(DVA) technology, connecting the 22
wells to a pair of manifolds.
The second was the use of artificial
lift or boosting technology, located on
the seabed and not at the surface, to
satisfy the energy debt.
Shell recognised two potential
candidates as the most suitable –

The concern with a multiphase
pump proposal was that the Perdido
reservoir exhibited
a wide range of
gas oil ratios
(GORs), varying
form 500–20000
ft3/bbl. If it
were possible
to match a
pump to the
wellstream at
the start of the project, this would be
likely to change over time, making
the pumps inefficient at the very
best and more probable, totally
inoperative.

Cascade Chinook
Petrobras is using a similar
concept for its Cascade Chinook
development, but instead of being
vertical, the ESPs are located
horizontally on the seabed.

Perhaps the most important factor,
however, was the water depth. This
would require risers 2400m long
to connect the seabed facilities
with the surface. The weight of
22 risers alone would predictably
necessitate an enormous structure.
As these various development
requirements began to be
quantified, it soon became clear to
Shell engineers, that the size of a
platform necessary to carry out the
work was unsustainable.
A spar solution, which is what
would eventually be chosen, was
thought to be too small for all the
hardware and required weight
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multiphase pumping at the riser base
or electrical submersible pumping
(ESP) in the wells.
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They are also fed directly from a
manifold structure. The loading
is totally different in a horizontal
pumping system.

Subsea Saparation

Perdido layout
separation,” said Justin Whitehead,
Program Development Manager at
FMC Technologies. “However the
voluminous gravity based systems we
have used in the past were unsuitable
in the water depths at Perdido.”
The ESP idea was also ruled out
because of the enormous costs
involved with replacing such pumps
in the wells.
The key to success of Perdido
stemmed from Shell’s decision
to separate the gas and liquids
at the seabed and consider them
individually. Separating the
stream into liquid and gas
phases would extend
the life of the liquid
pumps by having
no sudden gas
cut. There would
be no pressure
differential slugs,
nor any cavitation
or bearing problems
that are common in
multiphase pumping.
FMC Technologies was
awarded the contract
to work with Shell
to develop the
separation and
pumping system.
“We have gained
a considerable
record over the
years in subsea

Instead, Shell proposed to us a
more suitable two-phase gas/liquid
separation technology known as
GLCC (Gas-Liquid Cylindrical
Cyclone). The multiphase mixture
is forced to centrifugally swirl
at very high speeds. Being of
different specific gravities, the gas
accumulates together, while the oil
gets pushed to the outside. The gas
can then be taken off and flow to
the surface while the oil is diverted
downwards by gravity.
The separation/boosting assembly
consists of a 35in diameter and
350ft long caisson set vertically into
the seabed. On top of this is the
uppermost portion of the separator
standing above the mudline.
The oil falls into this 350ft long
caisson, which acts like a sump.
At the bottom of this caisson is a
1600hp electrical submersible pump.
This is used to push the liquids to
the surface. The pump has direct
vertical access with the surface
allowing for easy replacement,
but since there is no gas, it is
anticipated that the pumps will work
very efficiently without the need
for the maintenance that downhole
multiphase systems might require.
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The final design envisaged just five
production risers running to the
surface. At the base of each were
the cylindrical cyclonic separator
and booster stations. These were
connected to the two manifolds in
such a way that if one of the riser
groups needed to be temporarily
shut down, the flow could be routed
through one of the other four risers.
“The inlet separators are very
large, by far the largest forgings
that have ever been machined in
our facility,” said Matt Long, Gulf of
Mexico Project Manager for FMC
Technologies. “They were so large,
they had to be inserted at one end,
machined, and then turned around
to machine the other end.”
The internals are clad with inconnel
for greater protection.
A 17ft long reducer brings the
pipeline diameter down to 14ins
which matches that of the riser.
The riser is a top tensioned unit
with three flow paths. Its outer
annulus carried the dry gas that
was taken from the cyclonic
separator.
The ESP pushes the liquids from
the caisson sump to the surface
through the middle annulus. Lastly,
there is a small inner pipe that
carries liquids from the surface
to the ESP. These are used for
priming and cooling the pump.
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Equipment
Last May, Siemens announced that it
was developing a subsea power grid.
This could have significant
repercussions on the industry by
providing the burgeoning subsea
processing sector with the regulated
power that it needs at water depths
of up to 3000m at ultra long step-outs
from the coast.
“Many fields are discovered by
operators annually,” said Bjorn
Einar Brath, senior vice president,
subsea applications of the Siemens
Energy’s oil and gas division, “but are
disregarded because the development
costs outweigh the value of the oil that
might be produced.
“This is especially true if such fields
are located away from existing
platforms or pipelines. With a rise in
the oil price, it might be possible to
tie nearby deposits back to existing
developments at a relatively modest
investment, but deposits located
long distances from facilities have to
remain unexploited.
“In recent years, the offshore
industry has developed a number of
technologies that might be used to
unlock these isolated deposits. One
such technology is using seabed
processing systems, pumping the
well stream long distances to existing
platforms or even to shore. So
promising are these technologies,
many of which are looking at such
long step-out technologies as being
the most economic solution even if
the field is not marginally economic.
These include subsea separation and
water injection pumps.”
A similar problem occurs in deep
water. As the industry looks for oil in
increasing water depths, it is common

Subsea Power Grid
for fluids reaching the seabed to need
further boosting or artificially lifting from
electrically driven pumps in order to get
them the 3km or so through the water
column, to the surface.
Another consideration is heavy oil.
The higher the specific gravity, the
more difficult it is to pump to the
surface. One of the most practical and
cost effective methods of pumping is to
locate the pumps on the seabed.
These challenges have resulted
in the development of a range of
competitive technologies enabling the
separation and pumping of gas and
liquids – operations that may, in other
locations, have taken place on offshore
platforms. Most platforms, however,
would include electrical generation
systems to power the machinery. For
seabed systems, the electricity must be
supplied from an industrial onshore or
topside – combined cycle power plant
remote to the subsea facility.
“We see our proposed 72kV power
grid as a solution to this problem. It will
mean seamlessly integrating a number
of technologies, but doing it in extreme
conditions,”
“It is difficult to send electricity long
distances,” said Brath. “It may mean
converting it from AC to DC and
then back to AC again, stepping
it up or down to suit applications,
and distributing power locally within
the field. Some equipment such
as compressors, pumps and water
injection systems have variable speed
drives, which have variable energy

Subsea Power Grid
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demand. Regulating the speed of
the motor is complex, but the main
difficulty is marinising the equipment.
“The complete power grid solution
provided by Siemens is mounted on
a single base frame directly on the
seabed.”
The energy demand for normal
downhole pumping is around 1MW,
however a simple multiphase pumping
system requirement rises to 2-5MW
Gas compression technology is still at
its infancy, but the demand for such
equipment is around 10-15MW.
To ensure and maintain the availability
of subsea power, it is necessary to
have a dedicated power management;
performance/condition-based
monitoring system.
The remote monitoring will enable
fault diagnosis and network
control, preventing black-outs, load
shedding, etc.
Siemens has accumulated extensive
experience in subsea applications. For
the Snorre project for the customer
Statoil, Siemens supplied a complete
control and communciation system
operating at a depth of 350m back in
2000.
Since 1998, Siemens transformers
have also been in operation at a depth
of 1000m in the Carapeba oil field
owned by Petrobras off the Brazilian
coast. The Siemens subsea power
grid solution will be available for
deployment by late 2012.
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New Construction Vessel
Heerema Marine Contractors
(HMC) has signed a letter of intent
with Daewoo Shipbuilding and
Marine Engineering (DSME), for
the building of a new deep water
construction vessel. The new-build
will be an investment of
US$600-700 million.
HMC will build a monohull vessel
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with the capability to execute
complex deep water infrastructure
and pipeline projects in ultra deep
water, and also with sufficient lifting
capacity to execute installation of
fixed platforms in relatively shallow
water.
A key attribute of the vessel will
be its fast transit speed. HMC
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believes this will complement its
existing fleet providing a unique
fleet composition, which will allow
HMC to continue to offer unrivalled
services to the offshore oil and gas
industry on a world-wide basis.
DSME has been awarded the
design, engineering, procurement,
construction, installation,

commissioning and testing of the
vessel. Huisman will be responsible
for the cranes, tower and reels. The
vessel is scheduled for completion
of all tests and trials by mid-2013.
This new 210m long self-propelled
vessel will be fitted with a pipelay
tower for J-lay (tension capacity of
2000t). It will also enable reeling. A

crane with a revolving lift capacity
of 4000t is installed together with
deepwater lowering equipment
to reach a water depth of 3500m,
which is compatible with HMC’s
deep water construction vessel
Balder.
The vessel will also be equipped
with a class 3 dynamic positioning

43

system. The hull configuration
is specially designed for fast
transit speed and optimum motion
characteristics in operation whilst
the maximum pipe payload is
4500.
The deckhouse is designed to
the latest standards and can
accommodate 289 persons.
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Pipelines
Andrew
Subsea 7 I has been awarded
an engineering, procurement,
installation and commissioning
(EPIC) contract by BP, for the
Andrew Area Development Project
in the UK sector of the North Sea.
The contract is valued in excess of
$135 million.
The Subsea 7 work scope is to
engineer, procure, fabricate, install
and commission a 28km pipeline
bundle system consisting of
production, gas lift and methanol
pipelines. Also included is the
installation of a 28km electrohydraulic control umbilical, tie-ins
of integrated subsea towhead
structures, field testing and precommissioning works.
The pipeline bundle system will
be installed using the controlled
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depth tow methodology (CDTM) to
tie-back BP’s Arundel and Kinnoull
developments to the Andrew
platform. Subsea 7’s Vice President
for the UK Region, Steph McNeill,
commented:
“We are extremely pleased to be
awarded this major pipeline bundle
project by BP, which builds upon our
strong track record of successful
bundle design, fabrication and
installation. We look forward to
helping bring on-stream the Andrew
Area development in an efficient,
timely and safe manner.”
The pipeline bundle system
consists of 4 daisy chain pipeline
bundles (totalling around 28km).
It represents a step change in the
Subsea 7 pipeline bundle tie-back
range in that it will be the longest

44

bundle Subsea 7 has produced
and installed to date.
The pipeline bundle technology
is unique to Subsea 7, the
product allows efficiencies
to be generated by neatly
incorporating all the structures,
valve work, pipelines and control
systems necessary to operate
a field in one single product.
Subsea 7 has successfully
produced 60 bundles in the
last 30 years, including several
BP projects, the most recent
example being for its Valhall field
in the Norwegian sector of the
North Sea in 2009.
Engineering has commenced in
Subsea 7’s offices in Aberdeen.
The offshore phase will
commence in early 2011.

Kitan

Ku-Maloob-Zaap

Technip has been awarded a
contract by Eni for the Kitan field
development project.
This field is located in
approximately 350m of water, in
an area of the Timor Sea jointly
administered by Timor-Leste and
Australia, 500km off the Australian
coast and about 250km south of the
Timor-Leste capital of Dili.
The contract covers:
l project management and
engineering,
l supply and installation of 23km
of flowlines and risers,
l installation of the umbilical
system.
Technip’s operating centre in Perth,
Australia will execute the contract.
The pipelines will be manufactured
at the Group’s plant in Le Trait,
France.

Titan II

Offshore installation is scheduled
to start in the first half of 2011 using
the Venturer, a construction vessel
from Technip’s fleet.

Nigeria Contract
Global Industries has been awarded
a project from Petroleos Mexicanos
(Pemex) for pipeline work in its
Ku-Maloob-Zaap Field in the Bay of
Campeche.
The project, worth approximately
US$125 million, is scheduled to be
completed by the end of December 2010.
Global will be using the Hercules as the

pipelay vessel and the Titan II as
the main operating vessel, with
other additional support vessels
assisting.
Global will install a 36” by 27km
pipeline at a depth of around 300ft,
from E-KU-A2 platform to AKAL-C6
platform. The project also includes
29 pipeline crossings, risers, and
expansion curves.
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Acergy has been awarded a $120
million contract for work in the
shallow waters of offshore
Nigeria.
This contract includes the
removal of existing risers and the
installation of approximately 15km
of new pipelines and associated
risers, together with associated
diving and hook-up activities.
Construction engineering will
commence immediately, with
offshore installation due to
commence in Q1 2011.
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Marulk
Technip has signed a €30 million agreement with Statoil ASA
for the fabrication and installation of a pipe-in-pipe flowline to
support the Marulk field development. Statoil is carrying out parts
of the Marulk development project on behalf of the operator Eni.
The Marulk field is located in the Norwegian Sea approximately
30 kilometers southwest of the Norne field at a water depth of
365 meters. The initial development will consist of two wells tied
back to the Norne floating production, storage and offloading
vessel (FPSO). This 30.5km-long tie-back is based on the use of
Technip’s proven pipe-in-pipe technology.
The agreement will be executed by Technip’s operating centre
in Oslo, Norway. The pipeline fabrication will be completed by
Technip’s Spoolbase in Orkanger, Norway while installation will
be performed by Apache II, its newly converted vessel from
Technip fleet, in the first half of 2011.
The agreement is signed based upon the plan for development
and operation (PDO) with Authority approval expected this
summer 2010.

Tupi
Technip has been awarded a contract by Petrobras for the infield
lines of the pilot system for the Tupi field. This field is located at
a water depth of 2200m in the pre-salt layer of the Santos Basin,
approximately 300km offshore the Brazilian coast.
The contract includes the engineering, procurement,
manufacturing and supply of 90km of risers and flowlines for
water injection, oil production, gas lift and carbon dioxide (CO2)
reinjection.
The key challenges of this project are due to the water depth,
and the large CO2 and hydrogen sulphide (H2S) content in the
produced fluid. A new riser monitoring system, using distributed
temperature sensor (DTS) technology, has been specially
developed for this application and will be incorporated in the
flexible pipes.
Technip’s operating centre in Rio de Janeiro, Brazil will execute
this contract. The flexible pipes will be manufactured at the
Technip’s plant in Vitória, Brazil, with the support of the plant
in Le Trait, France. Delivery of the pipes is scheduled to start
towards the end of 2010 and finish at the end of 2012.
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Risers

Dragonquest Riser

Pipeline Contracts

Aker Solutions has won a contract to
supply a further 2500 ft riser extension
to the Dragonquest (formerly Titanium
Explorer) rig, which is owned by Valenica
Drilling and managed by Vantage
Drilling Company. The contract value is
approximately NOK 90 million, including
both riser joints and buoyancy.

Saipem has been awarded
new offshore contracts worth
over €1 billion.

The order comes in addition to the original
delivery of a 7500 ft drilling riser system.
The riser joints will be produced by Aker
Solutions and delivered to the client in
the summer of 2011. Valenica Drilling is
a subsidiary of TMT, which has chartered
Vantage Drilling Company to manage the
Dragonquest rig.
Aker Solutions currently has ten drilling
riser systems in operation and has
delivered four drilling riser packages
this year. The new contract follows the
extension contract for the Platinum
Explorer (TMT 1) that was awarded in
2009.

Forties
RBG has secured a contract worth more
than £500 000 for the manufacture of
two risers for Apache North Sea.
The two 130m long risers, constructed
at RBG’s Invergordon, UK facility, will
be used to replace existing risers on
Forties Bravo and Forties Charlie. The
contract is scheduled for completion at
the end of July 2010 and the risers will
be deployed onto an installation vessel
prior to hook-up.

The contracts refer to activities
to be carried out between
2010 and 2012 in the main
offshore areas where Saipem
is present, in particular in
the Caspian Sea, both in the
Kazakh and Azeri sectors,
Brazil, the Middle East, West
Africa, the North Sea and
Mexico.
The operations will be
performed by Saipem’s most
powerful fleet vessels and
include the laying of sealines,
field development, as well as
platform fabrication and
installation.
Among the major awarded
contracts, in Kazakhstan,
Saipem has signed an
extension of the ‘Kashagan
Trunklines’ contract with Agip
KCO for the installation of the
pipeline system connecting the
offshore production facilities.
This will be conducted as
part of the experimental
phase of the Kashagan field
development programme
and is located in the Kazakh
sector of the Caspian Sea,
approximately 80km southeast
of the town of Atyrau.

RBG’s Invergordon team successfully
worked with Apache in 2009,
manufacturing for the Forties Charlie
Spool Replacement project.
The project will be delivered by RBG’s
newly formed Marine and Subsea
division, a merger of company’s
traditional marine and fabrication
units, offering a complete subsea
support package, from fabrication to
deployment, construction support and
maintenance.
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New Saipem vessel
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The contract has been
extended to December
2011 and encompasses the
engineering, procurement,
fabrication and installation of
the production and service
pipelines – for a total length
of approximately 34km – and
of the associated umbilicals
and power and fibre optic
cables – for a total length of
approximately 40km.
The project also encompasses
the design and installation
of pre-investment pipeline
stubs for a total length of
approximately 5.2km, which
will allow the implementation
of future field development
phases without need of
production shutdowns.
The offshore activities will be
executed by the vessels
Castoro 12 and
Castoro 16, having onboard
special trenching and
backfilling equipment
developed for the purpose
of tackling the challenging
environmental conditions
of the northern part of the
Caspian Sea: very shallow
water, severe weather
and stringent environment
conservation restrictions.
In Brazil, the Brazilian oil
company, Petrobras, has

Umbilicals

Umbilicals
Andrew Umbilical
awarded Saipem the EPIC contract
for the P55-SCR project, for
risers and flowlines serving the
semisubmersible platform P-55 to
be installed in the Roncador field,
in the Campos Basin, about 120km
off the coast of the Rio de Janeiro
State in Brazil.

Technip’s subsidiary Duco has been
awarded by a contract by BP for
the Andrew field development. This
field is located 230km north east of
Aberdeen, in the United Kingdom
North Sea, at a water depth of
100–120m. The contract is worth
around €14 million,

The contract encompasses
the engineering, procurement,
transportation and offshore
installation of 25km of flowlines and
of 16 steel catenary risers, with a
diameter ranging from 8 to 12 ins
for a total length of approximately
50km of rigid pipe.

The contract covers engineering,
project management services and
fabrication of a 215m static riser

umbilical and a 29km static seabed
umbilical. The umbilicals include
over 600km of thermoplastic hoses
and over 160km of electrical cables.
In addition, the riser umbilical
includes optical fibre cables.
The umbilical systems and
thermoplastic hoses will be
manufactured by Duco in its
facility in Newcastle. The project is
scheduled for delivery in 2011.

These will connect the subsea
wellheads to the production
platform P-55, in water depths
ranging from 1500 to 1900m.
Roncador is one of the most similar
fields, in terms of water depth
and geological characteristics,
to the new recent discoveries in
the Santos Basin, in the Brazilian
offshore.
Because of the size of the
field, the water depth and the
product specification, Roncador
is considered one of the most
technically challenging deepwater
developments to date.
The offshore activities will be
performed in the second half of
2012.

A carousel at Duco’s Tyneside facilities

Control Fluid for Aseng
Castrol Offshore is supplying
Transaqua HT2 control fluid to
the Aseng field development, off
Equatorial Guinea, making it a first
for the area.
The first phase of Aseng, which is
located in block “I” offshore Equatorial
Guinea, will include five subsea wells
tied back to a floating production
storage and offloading vessel (FPSO)
located in 3100ft of water.
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The project will use Castrol
Transaqua HT2, a water-based
hydraulic control fluid specifically
formulated for use as the control
medium in surface and subsea
production control systems.
In the case of Aseng the FPSO
will be supplied from Singapore
while the hydraulic control
umbilicals will be manufactured in
the USA.
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J lay Tower
IHC Engineering Business (EB), has
completed its largest project to date,
a 2000t capacity J-Lay system for
the Saipem FDS2 (field development
ship).

The new system, one of the worlds
largest and most versatile, is able to
accommodate pipes from 4in–36in
and is rated at 2000t hang-off
capacity.

There are plenty of fascinating
statistics surrounding the J-Lay
system including the fact that at
65m tall and 14m wide it is taller
than the nearby Tyne Bridge.

The J-lay system was loaded out
from its manufacturing location on
Teesside in June, for the Samsung
Heavy Industries’ (SHI) Geoje
shipyard in South Korea. EB’s
engineers will work closely with
Saipem and SHI to install and
commission the system on the new
build vessel.

By adjusting the angle of the tower
(from 45 to 96deg) the system is
capable of laying pipe in shallow or
deep water. Key design drivers have
been optimisation of pipe handling
operations to ensure low cycle
time, highly constrained working
envelopes, and ensuring safety in all
aspects of operation.

The total weight of the tower
including all pipe handling
equipment is 2500t and the
maximum weight of pipe that can
be hung off the tower is equivalent
to suspending 266 double-decker
buses; there are 25km of cable,
60 000 lines of software code and
over 5km of welding.
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Tamar Termination
Aker Solutions has been awarded
another subsea equipment contract
by US independent oil and gas
company Noble Energy. The
company will deliver subsea control
equipment worth approximately
NOK 150 million.
Scope of work is engineering,
manufacturing and delivery of a
subsea controls distribution system,
umbilical termination assemblies
(UTA) and related equipment. The
equipment will be used at Noble
Energy’s Tamar project in the
Mediterranean Sea.
This contract complements the
recently announced award for
delivery of 240 km of subsea
umbilicals for the same project. Aker
Solutions has also recently signed
a deal to supply a complete mono
ethylene glycol (MEG) reclamation
unit to Noble Energy.
Engineering and project
management will be provided from
Aker Solutions’ Houston, Texas,
office. Manufacturing will take
place at Aker Solutions’ facilities
in Houston and Mobile, Alabama,
for the UTAs and subsea controls
distribution systems. Estimated
delivery date is Q1 2011.
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Cable and

Umbilicals
Gjøa Power

Gjoa platform Photo: Jan Richard Finne/Statoil)

Gjøa has become Norway’s first
floating platform to get electricity
from the mainland.
“This is a good example of how
Statoil can play a part in solving
some of the climate challenges
in collaboration with the supplies
industry,” says Bjørn Midttun, head
of subsea installations, pipelines
and marine operations on the Gjøa
field.
The end of the 100km-long power
cable is the world’s longest of its
kind.
Statoil had considered supplying
the platform with electricity from
the mainland, right from the start of
the Gjøa project. And the world’s
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longest alternating current cable
to be installed in one piece and
with such high voltage is now a
reality.
The electricity comes from
Statoil’s Mongstad facility, north of
Bergen, which provides very good
security of supply for Gjøa.
Present calculations show that
Statoil will avoid 210,000t of
carbon dioxide (CO2) emissions
per year by providing the Gjøa
platform with power from shore.
This is the equivalent of the
annual emissions by about
100 000 cars. The alternative
would have been a traditional
solution using gas turbines on the
platform as electricity generators.
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Statoil and the contractor ABB
have worked together for several
years to develop a technology
which makes it possible to replace
the gas turbines on board a floating
platform with a power cable from
land.
The platform will require a
maximum of 40MW of electricity
from land. The 90 000V cable is
100km long. It comprises a static
and a flexible part.
Running between the seabed and
the floating platform, the flexible
part of the cable has been the
biggest challenge. The necessary
technology did not exist before and
had to be developed through the
Gjøa project.

Nexans

Main One Cable

EMEC Cable

Main One has announced that
its 1920 Gbps, 7000km long,
submarine fibre optic cable
system linking West Africa to
Europe has been completed and
commissioned.

Global Marine Systems (GMS) has
successfully completed the direct
shore end landing and lay of two
new power cables at European
Marine Energy Centre’s (EMEC)
tidal test site at Eday, Orkney Islands
and one new power cable at EMEC’s
wave test site at Billia Croo, Orkney
Islands.

Nexans has been awarded a
€64 million turnkey contract by
Greece’s PPC (Public Power
Corporation) – the country’s
largest electrical power utility – to
design, manufacture and install the
new high-voltage AC power link
between Evia and the region of
Attika on the mainland.

The cable laying vessel,
CS Sovereign is continuing to work
at the EMEC site on a programme
of cable refurbishment and ROV
survey work.

The project will facilitate the
development of wind power
projects totalling around 400 MW
on Evia, the second largest of the
Greek islands, by enabling the
power they produce to be exported
directly into PPC’s national power
transmission grid.

With landing stations in Nigeria
and Ghana and branching units in
Morocco, Canary Islands, Senegal
and Ivory Coast, the cable will
deliver unprecedented broadband
capacity to West Africa, more
than ten times what is currently
available in the region. With its
cable system now in operation,
Main One is poised to champion
a broadband communications
revolution in Africa. This will
positively impact businesses,
governments and individuals by
providing higher bandwidth and
exceptional speeds at a lower
cost.
The ramifications of the cable
will be felt in all sectors: from
education, through to health and
entertainment, helping to driving
economic growth and creating job
opportunities all over Africa.
Main One used TE SubCom,
as its turnkey system supplier.
The state of the art, advanced
technology fibre system will
provide the much needed
bandwidth and capacity to
facilitate communication between
West Africa and the rest of the
world.
In addition, although the design
capacity for the system was 1.92
TB/s, the company has been
able to demonstrate that with TE
SubCom’s 40G SLTE equipment
deployed, the as-installed system
is actually capable of a remarkable
4.96 TB/s of capacity.”
Main One is wholly African and is
the first privately owned submarine
network cable in West Africa.

“The CS Sovereign has been
conducting ground-breaking work for
EMEC and for the first time in their
history, a dedicated DP2 cable ship
has installed a submarine cable at
the EMEC’s wave and tidal sites”
said Kevin Todd, sales manager,
Global Marine Energy.
“The installation of submarine
cables in very fast currents and
variable tidal conditions is very
sophisticated and demanding work,
which demands exacting vessel
requirements and expertise.
“The addition of three new cables
reflects a growing demand for berths
at our test sites from the developers
of wave and tidal energy devices,”
said Neil Kermode, EMEC managing
director.

The 150 kV link will interconnect
the Nea Makri substation on
the coast of Attika with the
Polypotamos substation on Evia.
Nexans will manufacture, supply
and install three subsea cable
circuits that will take a 21km route
across the Gulf of Evia in waters
reaching a maximum depth of
85m.
Nexans is also supplying the
underground power cables
(2.7 km) to provide the land
connections at each end of the
submarine cables together with
associated accessories such
as transition joints and outdoor
terminations.

EstLink 2
EstLink 2, the submarine cable
transmission link between Finland
and Estonia, proposed by electricity
transmission operators Fingrid and
Elering, has received a €100 million
subsidy by the European Union.
The capacity of the new link costing
a total of approx. €320 million
is 650MW, and it is due to be
commissioned in early 2014.
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The Commission of the European
Union considers the transmission
connection between Finland and
Estonia as very important.
The subsidy is part of a broader
recovery package of the EU,
aiming to stimulate economic
activity in the Union and also
support the strategic energy policy
objectives.

UT3 August 2010

Umbilicals

.....

7000t Turntable
Global Marine Systems (GMS) has announced the availability of its new 7000 turntable, specifically
designed to handle the longer distances and greater weights required by the latest round of offshore
windfarm projects.
The purpose-built turntable has been mobilised on the AMT Explorer.
“As the industry continues to grow, additional vessels and assets of all types will be necessary. These
types of purpose-built assets are needed in order to deliver the unique cable handling and installation
requirements of this market,” said Nicola Broom, managing director of Global Marine, Energy.
“We’ve worked on some of the earliest and largest offshore projects such as Kentish Flats, Horns Rev and
are in the planning phase for London Array. We believe that our continued investment in assets and facilities
will play a crucial part in the future of the European offshore wind industry which is ripe with potential.”
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Brazil AHTS
DOF has signed a contract with STX Brazil Offshore for the building of two anchor handling tug supply
(AHTS) designs. The vessels are scheduled for delivery from the STX Brazil Offshore yard in Niteroi,
Brazil in 2012 and 2013. These vessels are the first of the new AH 11 design from STX Norway Offshore
Design in Ålesund, designed with special focus on deep water operations.
DOF subsidiary Norskan Offshore, has been awarded four eight years contracts with Petrobras for large
AHTS vessels. Two of the charter contracts are for AH 12 design vessels presently under construction,
while the other two are based on the new AH 11.
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Giant Iceberg in Greenland
The European Space Agency’s
Envisat satellite has been
observing a rare event in the Arctic
since early August – a giant iceberg
breaking off the Petermann glacier
in North-West Greenland.
The Petermann glacier is one of
the largest glaciers connecting the
Greenland inland ice sheet with the
Arctic Ocean. Upon reaching the
sea, a number of these large outlet
glaciers extend into the water with a
floating ‘ice tongue’.

significant event being documented
in 1991 by ESA’s ERS-1 satellite.
The detached iceberg is now about
30 km by 14 km in size with an area
of about 245 sq km. It is floating
away from Petermann glacier and
will enter into the Nares Strait,
which separates Greenland from the
Ellesmere Island in Canada.
The Nares Strait connects the
Lincoln Sea and Arctic Ocean
with the Baffin Bay. The strait is

Images and Text: European Space Agency
usually navigable by icebreakers
during August/September, when sea
ice extent is at its minimum after the
summer melt period. Envisat ASAR
images will be used in the coming
days to monitor the movement of the
giant iceberg in support of icebreaker
navigation.
The radar imaging system used
by Envisat and other satellites is
particularly suited to observe polar
areas, as it can acquire images through
cloud or fog, and night and day.

The ice tongue of the Petermann
glacier was the largest
in Greenland, with an
extension of about 70
km until early August.
This tide-water glacier
regularly advances
towards the ocean at
about 1 km per year.
During the previous
months, satellite images
revealed that several
cracks had appeared
on the glacier surface,
suggesting to scientists
that a break-up event
was imminent.
In the Envisat radar
image taken on 3
August, the ice tongue
was still intact but, on 4
August, a large part of
the floating ice tongue
was separated from
the glacier, giving birth
to what is currently the
largest iceberg in the
northern hemisphere.
Such a process of
detachment, called
‘calving’, occurs regularly
on the Petermann
glacier, with smaller
calving events in summer
2008 and 2009. However
large calving events are
Above:Image after calving. Right: Iceberg breaking off the Petermann Glacier, Greenland
rare, with the last such
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Image produced by the Solstice Sonar
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S Y N T H E T I C A P E RT U R E

Synthetic Aperture Sonars (SAS) are a
well-established tool in surveying
applications in relatively benign deep
waters, where stable platform sonar
deployments and low frequencies
(100 kHz) enable them to provide
long-range (300m swathe), high
resolution, high contrast imagery.
In shallow waters, however, vagaries
in the acoustic environment mean
factors such as higher order multi-path
reverberation, unstable velocity sound
profiles, baseline decorrelation effects
and less stable platforms all conspire
to produce a less reliable SAS end
product. True, these degrading effects
are not unique to SAS, but they have
greater significance to imaging, since
their main value is to extend the range
of a ‘conventional’ sonar to fully exploit
the potential gain in cross-range
resolution.
The fact that no commercially-viable
SAS product exists for shallow water
scenarios caused Sonardyne to turn
attention to redesigning relevant
components of its SAS technology
(auto-calibration, back-projection
imaging, incoherent synthetic
aperture) to provide the reliable and
robust imagery in shallow water
conditions. The result is Solstice:
a low power, multi-beam sidescan
that adopts all the best bits of SAS
technology but with the usability of
conventional sidescan technology.
The design was optimised for AUVbased operation from the outset, and
not a sensor aimed primarily at other
applications and then ‘shoe-horned’
into an AUV.
Sonardyne is looking to develop a
family of modular sonars applicable to
small, medium and large AUVs. These
will deliver:
l An increase to the operational
envelope of existing systems by well
over 200%
l ‘Multi-beam’ side-scan imagery
which is significantly beyond the
quality of that provided by leading
systems
l Undistorted, 100% bottom
coverage imagery using onboard
electronic motion compensation
l Integrated, coregistered
bathymetry
l Automatic Target Recognition
(ATR).
This uncompromising approach has
led to a design which minimises the
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Shallow Water
power usage: a total of 12W inclusive
of port and starboard main and
bathymetric arrays. It also minimises
the physical dimensions and mass of
the array. The sonar has, furthermore,
been designed in a highly modular way
to allow easy configuration to a variety
of host AUVs.
In order to deliver imagery of
sufficiently high quality for reliable
classification of targets, the AUV
sensor imagery must possess three
essential qualities:
l High contrast;
l High resolution with fine dynamic
focus
l AUV motion-compensated 100%
bottom coverage. This is enabled by
three unique technologies

Technologies

The new Sonardyne Solstice side-scan sonar. 32
channels deliver extreme multi-beam performance
combined with integrated bathymetry in a compact,
easy to install and low power imaging platform. A
complete system consumes less than 12 watts,
providing significant power budget savings for all
classes of AUV

An aerial view of the surveyed area

l Multi-path Suppression Array
Technology (MSAT)
The dominant source of noise for all
side-scan sonars operating in shallow
waters is ‘multi-path’ reverberation.
The nature of this noise means that
acoustic pathways scattering from
spatially unrelated underwater regions
may nevertheless return to the sensor
with identical flight-times.
The inability of any ‘2D’ (range,
bearing) sensors to discriminate
between these contemporaneous
pathways leads to an inevitable loss
of contrast. The ability to successfully
classify an underwater target is a
complicated function of resolution,
signal-to-noise ratio and contrast.
The ability to infer shape from the
acoustic shadows cast by objects
that are ‘proud’ of the seafloor, is a
particularly powerful classification tool.
It follows that the degree to which any
next-generation side-scan sonar will
be able to correctly classify objects into
threat/non-threat classes.
Traditionally, this has lead to a
trade-off between swathe coverage,
favouring wide elevation beam-widths,
and contrast, which favours narrow
elevation beam-widths will largely be
determined by its ability to deliver high
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Example Solstice
image. Water depth 7
metres leading into the
surf zone.

l ‘Pixel-Perfect’ Imaging (P2I)
All high-frequency side-scan sonars
attempt to image in their near-field
region. Solstice provides high-fidelity
dynamic focus by providing unique
‘pixel’-based imaging on a 1in x 1in grid
‘draped’ over the entire seafloor falling
within the sensor field-of-view. The
real-time, onboard processor is capable
of addressing up to 3.1 MPixels per
second.

levels of shadow contrast throughout
the range scale.

This ability to fine-focus has two major
impacts:

MSAT is a physical array-based
technology developed to overcome
this trade-off. It offers the swathe
coverage one would traditionally have
associated with wide elevation beamwidths, with the shadow contrast
associated with very narrow beams.

l Throughout the range swathe,
Solstice will deliver diffraction
limited resolution performance i.e.
the image will maintain the highest
resolution theoretically achievable
at that position in space relative to
the sensor – resolution will therefore
continue to improve as the range to
targets decreases leading to SAS-like
resolution in the early 1/3rd of the range
scale

MSAT will allow high shadow contrast
right out to the maximum range of the
sensor whilst maintaining high quality
imagery close to nadir.
l Real-time Array Calibration
(RTAC)
Whilst the Solstice array has
been designed from the outset to
be physically compact, the high
operating frequency (750kHz)
means the array is still well over
300 wavelengths in extent. The
array is therefore acoustically
‘long’ and presents a challenge to
ensuring mechanical linearity at
the length scale of a fraction of this
wavelength.
Solstice contains several nextgeneration processing algorithms
designed to produce class-leading
imagery, but all depend upon a high
degree of ‘acoustic’ array linearity.
To ensure such linearity from a purely
mechanical design would render the
array unattractively massive.
RTAC is an on-board real-time
‘smart’ processing system which
dynamically recalibrates each
individual hydrophone element seven
times a second to compensate for
any dynamical strains causing array
non-linearity.

l At longer ranges where the spatial
sampling rate significantly exceeds the
resolution, the interpolated real-time
imagery dramatically aids human visual
perception of the target geometry and
hence aids classification.
Conventional side-scan sonars use
fixed signal processing schemes which
compromise final image quality by
ignoring image content. Solstice uses
an entirely new proprietary approach
which subtly varies the details of the
signal processing at every individual
pixel in the image to optimise
classification performance. This
technique is known as classification
optimised focused imaging (COFI) .
Similarly, conventional side-scan
systems do not guarantee to provide full
bottom coverage due to their inability to
compensate for intra-frame motion i.e.
rolling, pitching and yawing motion of
the AUV as the sensor moves forward.
Solstice calculates in real-time the
pixels which it needs to image each
frame (known collectively as a ‘tile’) in
order to guarantee these will cover the
entire scene without gaps when stitched
back together in the overall image.
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Lastly, conventional side-scan
systems provide ‘waterfall’ displays of
image data. These are geometrically
distorted by non-linear AUV
trajectories, bias angles (where the
AUV heading is in general no longer
aligned with course due to prevailing
currents), bathymetry and soundspeed changes. At long ranges, these
geometric distortions can render the
shape of an object unrecognisable
even if imaged with high resolution
and high contrast.
The Solstice system provides a unique
micro-mosaic mapping algorithm
which stitches the ‘tiles’ together in
such a way as to guarantee minimum
waterfall distortion. Objects for
classification are therefore displayed
with high resolution, high contrast and
minimum geometric distortion.
Solstice also provides the ability
to co-register bathymetry onto the
same ‘pixel’ grid as the back-scatter
imagery described previously. The
system will therefore provide a more
complete tactical view of the surveyed
environment than any other single
commercially available sensor.

Testing

The testing of the Solstice system
has been both comprehensive and
systematic. The expected high
performance of this system must be
scientifically verified in controlled
conditions prior to at-sea AUV trials.
Testing therefore took place in three
phases.
A bespoke tank test jig was
constructed enabling the sonar to be
positioned in location (translation) and
attitude (roll, pitch and yaw) precisely
relative to three test targets located
in a precisely-machined wooden
cruciform at the base of the tank.
In the rail test, a 10m rail was bolted to
the side of the jetty in waters of around
3m at Plymouth, UK and represented
the first highly controlled at-sea
testing of the system imaging. The
tests were performed to ensure the
inertial navigation data was accurate
(for subsequent at-sea testing). The
third phase testing involved a short
pole-mounted deployment from
Sonardyne’s trials vessel, Sound
Surveyor.
Phase four testing will involve
integration to a candidate AUV and is
commencing shortly.
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Sonar Winch

Sonar Integration

MacArtney has launched a new underwater winch system
which will allow conductivity temperature depth (CTD)
sensors, deployed on a buoy, to travel through the water
column. This is intended to assist in sonar observation.

Perry Slingsby Systems, in partnership with SeeByte
and BlueView Technologies, recently carried out the
integration and demonstration of SeeTrack CoPilot
with a Triton XLX ROV equipped with a BlueView P900
sonar.

“Sonar images are made by sonic waves travelling
through the water and bouncing back from an object,”
said a spokesperson. “Detailed sonar observations rely
on a range of factors including pressure, changes in the
concentration of salt particles suspended in the water or
altered travel speed due to temperature.”
To ensure that the images are as precise as possible,
sonars need to be calibrated to suit the exact conditions.
Computer software can estimate the information to
compensate for distortions, but knowing the exact
state of the water through which sonar travels can be
significant when digitally processing or correcting for
variations in the water column.
This is the concept behind the winch/sensor array.
They are installed on the seabed and when reeled out,
the conductivity temperature depth (CTD) buoy will
measure salinity, temperature, pressure, depth and
density typically every 30mins, continually transmitting
bathymetry data to onshore computers in real time. They
can be installed as single units or in a group or pattern of
several systems.
The types and frequency of water column readings
varies enormously from one project to another. Some
applications require almost continual monitoring of water
conditions, whilst others may need checking at longer
intervals.
MacArtney’s underwater winch system can be
programmed to run varying sequences according to the
project, e.g. to launch twice an hour or once a day. Other
oceanographic equipment can also be incorporated
to allow a wide range of conditions in fresh or sea
water systems to be monitored. It is stopped when the
equipment gets close to the surface, and the cable is rewound as data readings are performed.
The cable that links the winch to onshore provides both
fibre communication and power supply. Oil compensation
in the winch box also provides
a cooling system for the
equipment.

Through the demonstration the ROV was made to
follow waypoints in a chart of Perry Slingsby System’s
Florida’s water tank using the SeeTrack CoPilot
interface. The ROV travelled to each waypoint in
sequence and the operator was able to start and stop
the mission and select new waypoints at the touch of a
button. The BlueView sonar data was overlain on the
chart in real time.
In the demonstration, the ROV was also made to orbit
and transit relative to a vertical pipe that was being
observed by the BlueView sonar using SeeTrack
CoPilot’s automatic control algorithms.
“The combination of SeeTrack CoPilot and BlueView
sonars helps the pilots tackle low visibility and complex
environments with ease,” said Rory Satterfield, vice
president of the Triton Group’s Products Division.

Turkey SeaBat
Ankara-based underwater engineering company Derinsu
has bought a SeaBat 7125-SV system for high resolution
geophysical surveys in and around Turkey. Derinsu
previously conducted numerous surveys using SeaBat
sonar systems, including surveys of the Nabucco gas
pipeline/ Marmara sea crossing offshore route.
The SeaBat 7125-SV’s transceiver provides an integrated
multiport serial card and is optionally available with
PDS2000 pre-installed providing data acquisition and
display as well as data processing on the same hardware
platform. Four video outputs allow multiple survey and
helm displays to be run.
Roll stabilisation and variable swath coverage of up to
140deg featuring 200kHz and 400kHz frequencies allows
users to optimise the combination of swath and resolution
giving the best overall results
A real-time uncertainty output from the SeaBat 7125
can be input into PDS2000, along with information from
other sensors to calculate a total propagated error (TPE).
Soundings can be filtered by setting either the relevant
IHO order or by defining a custom vertical error limit.
Other new features of theSeaBat 7125-SV include
roll stabilisation, XYZ offsets for flexible transducer

MacArtney’s winch system
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Multibeam sonars
Scanning sonars

For ultimate visibility underwater...
... a breakthrough in sonar imaging

Oceanographic
systems
Altimeters

Navigation

Sidescan
sonars

Ultra wide 120° field of view

Acoustic
modems

Obstacle Avoidance

Real time sonar imagery up to
30Hz refresh rate

Video &
Laser

Target Recognition

8mm range resolution provides
superb image clarity

Subsea Inspection

Excavation
& Jetting
Navigation
& Positioning

Integrated velocimeter for
accurate ranging & measurements

Search & Salvage

Wide area coverage,
user selectable 0.2m - 120m range
Compact size - suitable for a host
of underwater vehicles and platforms.

Sediment Imaging Sonar
Marine Electronics has delivered a high-performance, sediment-imaging
sonar to the Proudman Oceanographic Laboratory in Liverpool. The sonar
is the first of its kind and is capable of providing real-time video images
showing the movement of individual grains of sand.
The new sonar is expected to be used by the laboratory for work on behalf
of the National Energy Research Council to quantify the movement of sand
grains in shallow water. This can provide valuable data for use when, for
example, calculating the behaviour of sediment around construction projects.
The new sonar consists of multiples of individual 500mm arrays that each
contain 15 transducers running at three different frequencies. This gives
the sonar a wide dynamic range that makes it capable of capturing data at
short ranges up to one metre which is then averaged internally to create a
coherent image.

SeaBat Image
installations, quality filter and advanced
diagnostics which increase survey efficiency.
Further, AutoPilot uses sonar-tuning values
from a default or user-generated look-up
table for hands free sonar operation.

The system is designed to be
fully autonomous and the arrays
can be configured in a T-shape
or in a straight line. Each array is
connected to its own scheduling
module and contains two 32 GB
flash discs for data storage.
The system is uniquely capable
of autonomously gathering large
volumes of backscatter data and for
providing real-time images of the
movement of individual sand grains
and sediment clouds.
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Sediment imaging sonar
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Software Defined Sonar
At present, a typical sonar system
consists of hardware in which
the electronics perform a specific
application. This means that a
number of different sonar systems,
(multibeam, scanning e.g.) may be
typically required for any given survey
or detection operation.
The Canadian-based sonar
developer, Marport, however,
is exploring a research and
development theme in which sonar
intelligence is based in software and
not embedded into the sonar itself.
This could mean that by downloading
different code, a single device
can carry out a number of sonar
applications.
The term Software Defined Sonar
(SDS) is used to describe this
software-centric sonar architecture
which is implemented on
reconfigurable embedded hardware.
Simply put, SDS is defined as
“sonar in which some or all of the
physical layer functions are software
defined”. It is a collection of hardware
and software technologies where
some or all of the sonar’s operating
functions (also referred to as physical
layer processing) are implemented
through modifiable software or
firmware operating on programmable
processing technologies.
Traditional hardware-based sonar
designs limit cross-functionality
and can only be modified through
physical intervention. This results in
higher production costs and minimal
flexibility in supporting multiple
functions.
In contrast, SDS technology provides
an efficient and comparatively
inexpensive solution to this problem,
allowing multi-mode, multi-band and
multi-functional devices that can be
enhanced using software-centric
technology insertion.
Waveforms can be executed
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efficiently with signal processing
streamlined using the DSP, hardwareintensive functions processed on the
field programmable gate array (FPGA)
and network protocols implemented
on a reconfigurable embedded
processor.
Customers can now prioritise
future capabilities and plan phased
upgrades and technology insertions.
The SDS platform exploits commercial
processing development and enables
onboard computing power to grow at
the same rate as commercial industry.
This facilitates regular updates to both
software and hardware with minimal
impact on operational scheduling.
Software Defined Sonar can,
therefore, substantially reduce costs
while at the same time, significantly
improving existing and future tactical
capabilities.

Transciever
Marport’s Software Defined Sonar is
based on an ultra high performance,
frequency-agile acoustic transceiver
offering up to 2048 channels of
24-bit analogue-digital converters
at high sample rates. The platform
uses Virtex 5 FPGA and high-speed
network interface. The transceiver can
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be runtime reconfigured for multimode
functions, dynamically tuned from
1–1.25 MHz and can interface with
legacy transducer arrays.
SDS is not restricted to operation
on a single frequency or proprietary
transducers. As such, it can serve
a wide variety of legacy sonar
applications and can support rapid
development and deployment of novel
sonar solutions.

Sonar Blades
The electronics package uses
integrated broadband transceiver
modules called ‘sonar blades’ that can
be scaled to hundreds of channels.
The modular package significantly
reduces the size, weight, power and
cost of electronics on both legacy and
future sonar platforms.
The base module incorporates 16
channels and measures 12cm by
12cm by 16cm. The transceiver
incorporates frequency-diverse
waveform generation and an open
architecture signal processor with
embedded 24 bit wideband analogto-digital converters for real-time data
acquisition and processing.
A SDS transceiver is ideal for

SDS Hardware

SDS Benefits
Software Defined Sonar offers
compelling benefits:
l Software and IP re-use across
sonar platforms, dramatically
reducing development costs of new
features and functions.
l A family of sonar “products”
can be implemented on a common
hardware platform, allowing new
applications and enhancements
to be more easily and quickly
deployed.
l Remote reprogramming allows
upgrades and enhancements to
occur while a sonar is in service,
thus reducing the time and costs
associated with operation and
maintenance.
l New features and capabilities
can be added to existing
infrastructure without requiring
major new capital expenditures,
allowing operators to quasi-future
proof their sonar systems. Remote
software downloads, through
which capability upgrades can be
activated, can be easily inserted.
l Common sonar platform
architecture significantly reduces
logistical support and operating
expenditures.
l Minimum spares required for
obsolescence.
l Low risk innovation/technology
insertion pathway.
l Incremental approach to
enhanced tactical capability
requirements.

upgrading legacy transducers to
phased array sonar transducers. The
phased array sonar system uses
electronic control of the signal phase
and amplitude at individual array
elements to produce constructive
interference in the desired beampointing direction. Consequently,
no mechanical motion, with the
associated inertial effects, is
necessary; this allows arbitrary
steering of the sonar beam on a
pulse-to-pulse basis.
The beam can be steered at this
rate to any direction – the maximum
steering angle comes from the
beam width of the single element in
the transducer array. This flexible
beam steering is in stark contrast
to mechanically-scanned sonars,
which must scan in a systematic
and angularly-continuous pattern
to minimise stress on pedestals,
motors, gears and other associated
mechanical components.
A phased array sonar system is
very useful for the surveillance
and tracking of submarines, other
undersea vehicles and swimmer
detection.
For tracking functions, the rapid beam
steering capability allows the sonar
to provide frequent updates on tracks
of designated targets, according
to criteria that might include such
things as priority, location or speed of
movement.
For acquiring and tracking multiple
targets simultaneously, phased array
sonars are highly advantageous. The
tracking function could be interleaved
with a more general surveillance
function to locate new targets that
come within the purview of the sonar’s
detection range.
The ability of a software defined,
phased array sonar to form and steer
the sonar beams electronically, and
to reconfigure the beam between
any two transmitted pulses, permit
multiple-functions to be carried out
with the same sonar.
Implementation of a system to provide
multimode functions could diminish
the need for separate sonar systems
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to support individual functions. This
could enable reduction in sonar
system complexity, size, weight,
power and cost – and is an ideal
solution for platforms with limited
space.

Applications
l
Marport’s software defined
sonar transceivers are being
successfully deployed in the global
commercial fishing fleet. Over
2000 units are currently in the field.
Operating at depths of up to 2000m,
these devices can be re-configured
on demand – resulting in reduced
spares inventory and significant
savings for the operators.
l
Software defined sonar
transceivers have been used to
upgrade the depth sounders on
the Canadian Navy’s Halifax class
frigates. The technology insertion
programme replaced obsolete
electronics while maintaining an
interface to the original wet-end
transducers.
l
A programme for
naval patrol vessels is currently
underway to develop an 80channel transceiver and phased
array transducer that dynamically
operates in the
20–70 kHz spectrum.
l
Codenamed Caruso
SF7 it is a multimode sonar that
combines a CHIRP FM-phased
array depth sounder, doppler
current profiler, speed velocity log,
parametric sub-bottom profiler and
seabed characterisation into a
single, complete system.
l
A compact version of the
transceiver is being used in an
advanced technology development
programme for undersea
communications and networking.
l
A 16-channel transceiver
will be used in an interferometric
side scan sonar system for a
next-generation unmanned
underwater vehicle currently under
development.
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High Frequency Side Scan

EdgeTech has developed a new
600/1600 kHz frequency set for its
popular 4125 Side Scan Sonar System.
This new frequency combination is part
of a variety of enhancements that have
recently been made to the 4125. Among
the most notable is that the system
now utilizes EdgeTech’s proprietary Full
Spectrum CHIRP technology, which
provides higher resolution imagery at
much longer range compared to nonCHIRP systems.

The new 600/1600 kHz towfish was
designed specifically for search and
recovery, port security and small target
identification applications. The user
can now choose between this new
frequency offering or the 400/900 kHz
4125 towfish for shallow water survey
applications. Both towfish also now offer
dual simultaneous frequency operation.
There are two towfish options available
for the 4125 System; one for shallow
operation in max depths of 50m and
one for deeper operation in maximum
depths of 200m. Both towfish are
available with either frequency set and
are constructed of rugged stainless
steel.
The 4125 system can be powered by
both AC and DC for added versatility
and is delivered in portable rugged
cases for transport from site-to-site.
As is standard with all of EdgeTech’s
towed side scan systems, the 4125
comes with a safety recovery system
which will prevent the loss of a towfish
if it becomes snagged on an obstacle
during a survey.
A 4125 System comes with a choice
of towfish and a portable water
resistant topside processor including a
splash-proof laptop computer running
EdgeTech’s DISCOVER software. A
50m tow cable is included as standard
with additional lengths also available
Obstacle discovery during a survey.
Inset: The 4125 system
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Fish and Zooplankton Studies
Fish research is an important endeavour
for the scientific community and for
commercial industries. The tools to
“view” or study fish in their normal
habitat are limited.
Studying fish using traditional acoustic
technology available in a
device such as an echosounder
has notable limitations. The limited
acoustic bands often present data to
the users that can be interpreted, or
misinterpreted, in a number of different
ways.
The acoustic sound that bounces off
a fish to provide an image is often
distorted by a number of factors
including: fish size, fish orientation and
density of fish in an area. In addition
the picture can be clouded by other
environmental parameters such as
microorganisms, water temperature
variations and underwater movements
or flows.
In the fisheries community many
important decisions are made based on
the data received and analysed from
shipboard acoustic devices (or even
more cumbersome means of physically
netting and diving).
The need for better research tools and
the underlying studies led researchers at
Woods Hole Oceanographic Institution
(WHOI) to
develop a “better fish finder”. This new
technology could be likened to
the equivalent of replacing the scientist’s
small AA-flashlight used in a dark
lab with that of a stadium spotlight,
accompanied by a magnifying glass to
study the fine details.
Tim Stanton, Andone Lavery and the
team at WHOI selected the EdgeTech
Full Spectrum Sonar System as their
technology platform and went to
work with the EdgeTech engineers to
implement modifi cations to suit their
application. The result was a broadband
technology that provides the fishery and
oceanographic researchers a complete

and clear picture of the underwater
creatures that may be swimming
in the once murky and dark waters
below.
Solution
WHOI researchers, working with
EdgeTech engineers, came
up with an approach that would allow
the standard EdgeTech full Spectrum
Sonar System to perform over a
wider acoustic band than any other
system in operation.
The modifications increased the
bandwidth of the unit so it could
operate from 1.5 kHz to 100
kHz. Coupled with the hardware
modification was the implementation
of sophisticated algorithms that
provided the necessary analysis of
the broadband acoustic signals that
reflected, bounced and scattered in
the water column.
The modifi ed system took full
advantage of the very broad
band of frequencies to maximize
the available information to the
researchers. Since different
frequencies have different
characteristics as they make their
journey through the water column,
it is important to garner the most
relevant information from each
frequency based on the researchers’
intended focus.
Using each of these characteristics

Tritech Sonar to NCS

Tritech has provided high-technology
sonars to independent offshore
survey company NCS Survey to
assist in is survey operations. This
purchase adds to NCS Survey’s
growing portfolio of specialist survey
and positioning solution services.
Chris Erni, Commercial Director,
NCS Survey said: “Tritech’s high
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in the most advantageous way
to view fish and organisms in the
water was the researchers’ goals.
The system’s wide frequency
range provided researchers the
unique benefit of being able to
use the frequency characteristics
in a combined fashion and that
information provided a clearer
picture of the fish, their size and the
numbers in a group.
The higher frequencies (in the
1.5kHz–100kHz range) allow the
users to see the fish down to a
3cm range resolution. The lower
frequencies in this wide range
allow the users to see the distinct
acoustic resonance of the fish
swimbladder which allows them to
determine the size and type of fish
and their relative abundance.
The researchers, along with
engineers at EdgeTech, have
created, not only a “better fish
finder”, but also a better fish finder,
classifier, counter and census tool
too.
In addition, another EdgeTech
unit was modified to operate in a
wide acoustic band covering
the frequencies from 150kHz–
600kHz. Using similar techniques,
this system used the varied
characteristics of different
frequencies and combined that
information for optimal data

specification multibeam sonars
coupled with our advanced 3D
visualisation software will enable
NCS Survey to offer an enhanced
range of cost effective solutions to
our clients.
“The use of these sonars provides
us with the ability to offer a range of
solutions and services.”
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Tribes Underwater
Indian nations operate as
independent governments. They
have their own elected officials,
schools, courts, and police forces.

the Columbia River, the San Poil
River, the Okanogan River, the
Sanke River, the Wallowa River,
and Lake Roosevelt.

camera system allows the team
to observe and record fish stocks
and environmental conditions in the
habitat.

They are also responsible for all
of the natural resources on their
lands. A number of tribes are now
acquiring underwater equipment
to aid in variety of tasks including
environmental monitoring, fisheries
management, exploration of cultural
resources, and search and recovery
missions.

The CTCR is part of a cooperative
endeavour, the Lake Roosevelt
Fisheries Evaluation programme,
which includes the Spokane Tribe
and Washington’s Dept. of Fish
and Wildlife. The objective of the
program is to develop strategies to
effectively manage fish populations,
which were dramatically impacted
by the construction of the Grand
Coulee and the Chief Joseph
Dams.

Alaska’s Sitka Tribe is also using
high tech underwater search
equipment. Their lands include
Baranof Island and parts of Chicagof
Island in the southeastern part of the
state.

One is the Confederates Tribes
of Colville Reservation(CTCR) in
Washington state.
The group includes 9000
descendants of 12 aboriginal Indian
tribes. The reservation covers 1.4
million acres and takes in parts of
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To aid in the research and
monitoring efforts the group is
using a JW Fishers’ SeaLion-2
remote operated vehicle. This
highly manoeuvrable underwater
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The tribe has procured a Proton
4 magnetometer to aid in search
missions. This super sensitive
metal detector assists when there
is a need to locate a sunk boat or
a vehicle that goes through the ice,
track a pipeline, find a lost anchor, or
pinpoint a missing mooring. For any
task that requires locating an iron or
steel target from a great distance, the
Proton 4 is a useful tool.

Sonic 2024 in Rental Pool

The Cree Nation of Eastmain in
Quebec, Canada has secured
a SCAN-650 scanning sonar for
their Public Health department.
The scanning sonar operates in
water similar to the way radar
does on land.
The sonar’s transducer is lowered
close to ocean floor, or river bed,
and an acoustic wave sweeps the
bottom. The wave reflects off any
object laying there, returns to the
transducer, and is sent topside
where an image is displayed on a
laptop computer.
The sonar saves many hours of
dive time when searching for a
drowning victim or a snowmobile
that has broken through a frozen
lake.
Muckleshoot Indian Tribe,
comprised of descendants of the
Coast Salish people in the pacific
northwest, is using a Pulse 8X
metal detector.

Swathe Services has included the
Sonic 2024 Wideband Multibeam
Echosounder in its survey
equipment rental pool, making it the
first UK company to offer this brand
new system to the marine survey
industry.
The Sonic 2024 provides users
maximum survey flexibility with
selectable wideband frequencies
from 200kHz to 400kHz. The
advanced system architecture, with
embedded processor and controller,
eliminates bulky processors and
interface bottles.
The sonar consists of three major
components: a compact lightweight
projector; a receiver and a very
small deck unit Sonar Interface
Module (SIM). Third party auxiliary
sensors are connected to the SIM
and can be supplied with the sensor
if required to give a complete
system.
Additional acquisition software
can also be supplied in the form of
GeoDas, QINSy or Hypack.

The Sonic 2024 can be deployed
from a variety of platforms and is
ideal for hydrographic mapping,
offshore surveys, pre and post
dredging surveys, defence and
security and coastal monitoring.
With an 60kHz signal bandwidth
the Sonic 2024 offers twice the
resolution of any other commercial
sonar in both data accuracy and
imagery.
James Williams, MD of Swathe
Services, said: “The Sonic 2024
represents the latest in advanced
underwater technology and it is
extremely important to us that we
are able to offer clients the latest
proven technology.
Traditionally we have been the
involved in Interferometric swathe
bathymetry systems, with the
GeoAcoustics GeoSwath Plus
system, and although this type of
surveying still forms a large part
of our business we can now offer
clients greater variety and select
the most appropriate equipment to
suit their requirements.

The 8X is a popular tool with
police and military dive teams
for locating weapons and
explosive devices, but “we have
a different use for it” reports Les
Hoffer, an official with the tribe’s
Preservation department.
“The detector will help in
investigating and mapping some
of the old burial grounds. Once
other departments hear about our
use of it, they will waste no time
in asking to borrow the detector
to locate utilities and other things
around the reservation.”
Scanning sonar image of body in
swimming pool
Left: Tribal logos
Right: Sonar Image from the
Sonic 2024
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Seven Atlantic
Earlier this year, the Seven Atlantic sailed into
Aberdeen harbour en route commencing its long
term contract for Shell, allowing the industry to
look at the latest vesssel in Subsea 7’s
$1.2 billion vessel building programme.
UT3 went for a look around
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Seven Atlantic
At first glance, the most obvious
thing about the new Seven Atlantic
diving support vessel (DSV) is its
size of over 145m long, dwarfing
the other vessels in the Aberdeen
quayside. Considerably bigger
than the four other Subsea 7 DSVs
(Rockwater 1, Rockwater 2, Seven
Pelican and Toisa Polaris), it blurs
the boundaries between the classic
saturation diving vessel and a
multi-service construction vessel.
Its three large cranes, the large
deck storage space and high
load capacity give it an ability to
keep working in seas with a 4.5m
significant wave height and its
ability to be self-sufficient for two
months make it one of the most
versatile vessels in Subsea 7’s
fleet.
It also has particularly good motion
response characteristics. The
company says that is 35% more
efficient than the previous best in
class, being able to work long after
other vessels have to move off
station.
But it is looking deeper inside at
the diving support infrastructure,

that the new vessel stands out as a
next generation design. The large
24-man spread can keep the divers
in considerably greater luxury than
conventional vessels. The enlarged
living space of the saturation system,
the separate sleeping quarters and
the modern facilities form an important
part of the design ethos.

Diving spread
About a third of the cost of the $250
million vessel has gone on one of the
most advanced diving systems in the
world. The system was supplied by
Divex.
The Seven Atlantic has a total of six
saturation diving chambers which can
accommodate a total of 24 divers at
pressures corresponding to depths of
350m water.
The entire system can be divided
into two separate parts, which can
allow multiple crews to work at
separate depths.
The layout is based on six
main living chambers. Four of
the chambers are smaller three-man
capacity units which can hold a typical

Other New Vessels
Both Technip and Acergy also
have programmes to build next
generation diving support vessels.
Technip’s Skandi Arctic also
commenced diving in 2010. It is
currently carrying out a long-term
contract with Statoil, which will
see diving in up to 225m of waters
although this will normally translate
as 35-180m.
The diving system is almost
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identical to the Seven Atlantic.
This is due to a joint development
programme between the two
contractors, and Divex, .
Acergy’s newbuilding, the Acergy
Aavila, will come into service later
this year. The 120m long vessel
will have 120 berths and a 250t
crane. It will have a high transit
speed of 17 knots , a Class 3
dynamic positioning system and an
ice-clas hull.
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bell-team. There are also two larger
6-man decompression chambers.
The layout means that from the
living quarters, the on-shift divers

Seven Atlantic’s Sleeping Quarters

Seven Atlantic’s Living Quarters

can access either of the two
saturation dive bells by means
of a pair of transfer under
pressure (TUP) chambers,
without disturbing the off-shift
divers.
At 2.4m diameter, these
chambers are much larger
than the 1.5–1.7m size of a
conventional chamber. This
larger size allows segregated
areas with table and seats.
The divers have high definition
television and Internet access.

In comparison, the living quarters of the Rockwater 1,
a conventional diving spread (during refit)
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Diving Bell
At one end, there is a dedicated
sleeping area with mattresses, while
at the other, there are toilet and
shower facilities.
The chambers are both thermally
and acoustically insulated. In
conventional spreads, it is common
to hear and feel the vibration of
pumps and equipment as they
started-up. In the Seven Atlantic,
this unwanted noise is removed
by the design, layout and use of
electric rather than hydraulic drives.
The transfer chambers are also
considerably larger than that found
in a conventional spread – large
enough to accommodate pieces
of exercise equipment to enable
the divers to keep up a fitness
programme.
They can also link with two 18-man
hyperbaric lifeboats. Bringing a diver
back from 140m will take 4 days.

At 7m3, the diving bells are
considerably larger than
conventional bells, giving
the divers considerably more
workspace.
The dive team leaves the
chamber and into one of
the bells, which is lowered
through the moonpool. The
moonpools are located near
amidships,where motion is the
least.
The bells are lowered by three
winches, with a fourth for the
umbilical feeding the diver
with breathing gas and hot
water from the ship as well as
providing communications.
The base of the diving bell
remains open while the divers
are away working
A normal team consists of a
bellman, whose job it is to
manage the umbilicals and life
support systems, and two divers.
They work for a maximum of six
hours.
A typical diver may be under
pressure for 28 days, or 21
in Norway. When they are
decompressed and brought to
the surface, they have 28/21
days before they can work
again.

Size comparison: The diving bell of
the Rockwater 1
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Steps leading to the diving bell
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SITE

S U RV E Y
Site Survey

Above: Diving control room. Below: In comparison, the diving control room
on a conventional vessel, the Rockwater 1

SCADA
One of the biggest changes in the new vessel is the use of remotely controlled valves
and programmable logic controllers instead of the conventional gas panels. The
supervisory control and data acquisition (SCADA) system is used to operate the valves
remotely, allowing the correct gasses to be distributed at the right pressures.
This brings with it a number of safety considerations to prevent software malfunctions
which might result in the catastrophic opening of valves, etc.

79

UT3 August 2010

Diving

Diving
Helideck
This aluminium
deck can support a
SuperPuma and S61
helicopter

Bridge
The wheelhouse is 28m long and 12m
wide, accommodaing the navigation
consoles at the fron and dynamic
positioning in the rear.
Bridge electronics include f5t Xband radar, a 14fr S-band radar,
fourn chartradar 1100 displays,
two chartpoints a trackpilot and a
conningpilot. The information goes to a
voyage data recorder.
There are two HiPap adn two taut-wire
systems, a Radascan which measures
the distacne to a fixed point and a
fanbeam interface

Engine Room
This contains 2260kW gensets.
There are three separate engine
rooms. Visco-elasteic damping
in the hull and bulkheads
reduces ship noise, particularly
during dynamic positioning
operations.

Switchroom

Lifeboats
There are two hyperbaric lifeboats
in addition to the four conventional
lifeboats. Each have a capacity of
18 divers.

UT3 August 2010

80

ROV Systems
The ship is equipped with two eyeball
ROV systems which can be lowered
through the moonpools. These are
used to monitor the divers underw
water but can perform inspection in
3000m of water.
There is also a smaller moonpool aft,
which can lower eqipment. All the
moonpools are open to the water at
their base

Accommodation
By placing the accommodation outside the forecastle and adopting floating floors to create a box
construction with the only a flexible contact with the steel frame, the designers have been able to
reduce noise levels down to a comfirt class CAC2 notation.
The vessel can accommodate 150 personnel including 14 single cabins and 130 double cabins
Recreation areas include a sauna, gym, library/internet room, quiet lounge and smoking room

Saturation Diving
Chambers

Cranes
The DSV housese ar large crane
which can lift 120t at a reach of
7.4–12m. It has line length of 1500m.
It can lift 30t and 30m.

Thruster Room
The Seven Atlantic has three
azumuthing stern thrusters
and three bow thrusters,
(two retractable and a tunnel
thruster).

The two auxilliary cranes hace a safe
working load of 10t at 14m

This arrangement allows the
use of a Class 3 dynamic
positioning system.

Tanks
The Seven Atlantic has five 20m3
tanks for storing well treatment
fluids used to work over wells

Gas BottleStorage Room
The bottles for the helium/oxygen are
stoed within the hold, although some
fo the oxygen bottles are stored on
deck for safety reasons.
The helium is expensive and is,
therefore, retrieved from the divers’
exhaled air and recycled back to
storage
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Diver Demand
More than 2200 commercial divers
will be needed to help build and
develop Europe’s offshore wind
sector as it rapidly expands over the
next six years, according to leading
industry analysts.
A new report commissioned by
subsea training provider The
Underwater Centre in Fort William
has studied the number of divers
who will be needed to meet the
renewable energy targets which
have been set by governments
across Europe.
The study, which was carried out by
Douglas Westwood, focuses on the
installation and maintenance phases
of offshore wind farm development
over the next six years.
It concludes that 1700 divers will
be needed during the installation
phase where there is a potential
for 17.7GW to come online. 2013
will see a peak in demand with 500
divers required, mainly in the UK
and Germany.
With the potential of 3800 turbines
coming online in Europe by 2016,
an additional 500 divers would be
required during the operations and
maintenance phase.
The report also concludes that:
l During the operational phase, 1.3
divers will be needed for every 10
turbines
l From 2010-2016, the majority of
divers required for the installation
phase will be in water depths from
20-39m
l It is projected that turbines in
depths of more than 40m will
become more frequent, leading to
an increased need for divers
l Before 2008, most turbines
were installed in depths between
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10-19m. Now projects are moving
further offshore, with 90% of new
developments in depths greater
than 20m
Steve Ham, General Manager
of The Underwater Centre, said
that the new report underlines the
integral role that commercial divers
will play in the offshore wind farm
sector.
“We have been speaking for some
time about how there will be an
increased need for commercial
divers to meet the demands of
the nascent renewables sector,
specifically the high number of wind
farms that have been planned,” he
said.
“This report from Douglas
Westwood reinforces our message
that there is a danger that demand
will outstrip availability of trained
subsea personnel which, in turn,
could affect the progression of some
of the wind farm projects.
“Training our students in a realistic
and industry relevant environment is
key to our overall approach as this
means, once they complete their
course and leave The Underwater
Centre, they are able to hit the
ground running when they get
employment in the renewables
sector.”
The findings of the report are
no surprise to leading industry
representatives who say that the
renewables industry is in danger
of suffering from a raft of skills
shortages.
Subsea UK chief executive Alistair
Birnie said: “There is a growing and
urgent need for skills right across
the energy industry which this report
clearly underlines. We cannot rely
on our existing pool of resources
to support the massive growth rate
and the only way we will succeed is
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if we invest in the right skills at the
right time.
This report highlights divers as
being one of the pressure areas
which also includes skills such as
engineers and technicians.
“Attracting new blood into the
industry, combined with the energy
industry working together to
consolidate existing resources, is
essential if we are to address the
demand for skills now and in the
future.”
Eric Doyle Alternative Energy
Manager at energy consultancy
Xodus Group said: “It is important
that a resourcing assessment is
made across the Offshore Wind
supply chain and that an action
plan is put in place to service the
growing sector and to help minimise
delays to wind farm projects.
The industry is in danger of
suffering from skills shortages
in many disciplines and it is
crucial that these risks are not
underestimated and that action is
taken now to transfer appropriate
skills, knowledge and experience
from the oil and gas industry.”
The Underwater Centre is the
only training centre in the world
that offers the full range of Health
and Safety Executive (HSE)
commercial diving qualifications in
air and mixed gas diver training,
from HSE SCUBA to HSE Closed
Bell diving.
Based at the head of Loch
Linnhe, the Centre offers a unique
sheltered, seawater site with a
large private pier extending into
the loch. The waters plunge to
depths of 150m, which are ideal
conditions for commercial diving
and ROV training. There is also a
large, purpose built, onshore diver
training pool.

Divers training at The Underwater Centre in Fort William
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Diving Companies find Damaged Cables
Trying to locate damaged subsea
power and communications cables
has always been a difficult job.
Regulations require cables be
buried up to several meters under
the ocean bottom to prevent
snagging by boat anchors, fishing
nets, lobster trawls, etc.
The amount of overburden on a
cable often means it’s too deep to
be located with conventional metal
detection equipment. The device
that has proved most effective in
finding them is a cable tracker.
This system has two parts, a signal
injector and a probe. The injector is
attached to the shore end of a line
and induces a signal into one of the
conductors. The probe is carried
by a diver, or used from a boat
in shallow water, and detects the
electrical pulse transmitted through
the wire. Live power cables do not
require a signal to be induced.
The probe can easily detect the 50
or 60Hz frequency in the line. Live
communications cables can also
be detected without the use of the
signal injector as the probe will
detect the 1024Hz tone.

One company that recently
completed a job with help from this
tool is Hydo Marine Construction,
a division of The Castle Group.
Company founder William Castle has
been providing marine and structural
engineering services for almost 30
years, and has served on a number
of industry boards including the
Association of Diving Contractors
(ADC).
Hydro Marine was called on to assist
Atlantic City Electric in locating and
repairing a damaged submarine
power line off the New Jersey coast.
The first hurdle they faced was
finding the cable, which was buried
4–9 ft under the ocean floor.
Using JW Fishers’ CT-1 cable
tracker, a signal was induced into
the shore end of the line. Hydro’s
divers then used the CT-1 probe
to locate and follow the cable until
they pinpointed the exact location
of the break. Buoys were deployed
to mark the spot, and a water jet
was employed to excavate the
cable. Divers rigged it with a sling,
and raised it to the surface with a
crane. Once on top, the cable was

anchored onto the company’s barge.
A crew from the electric company
worked with Hydro’s team to cut out
the faulty section and splice in a new
piece. When repairs were complete,
the power line was lowered back to
bottom and reburied.
Another outfit using the cable tracker
is Michigan based Durocher Marine,
which specialises in difficult marine
and heavy construction projects
throughout the US and Caribbean.
The company performs a broad
range of work that includes the
installation and maintenance of
submarine power and communication
cables.
Durocher was contracted to locate
several underwater cables at NRG
Energy’s Norwalk Harbor Generating
Station in Connecticut and mark
their position. Project manager Tim
Paquette contacted JW Fishers,
which supplied a CT-1 cable tracking
system, several acoustic pingers,
and the PR-1 pinger receiver.
Paquette reported. “With this
equipment we were able to quickly
find the cables, follow their path, and
mark their position with the pingers.”
Located in the United Arab Emirates
is Southern Gulf Surveys, a
company with substantial knowledge
and experience in Hydrographic,
Topographic, and Geophysical
surveys. Best known for their
work in dredging and reclamation,
they provide services to many
international clients.

CT-1 cable tracker

Recently the company was hired to
find and track several power cables.
Managing director Stephen Hart
reports, “The CT-1 cable tracker
is doing its job. The cables we’re
searching for are 11 KVA and 50Hz.
We got good signals both on the
beach and offshore. We found the
cables 70m out of position and buried
down 1.5–2m. They were supposed
to be 15m apart and buried down half
a metre.
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BAE Contract

ISS/Cape Diving

Neptune Marine Services has been contracted by
BAE Systems Australia Ltd to provide its patented
NEPSYSdry underwater welding technology to the
Royal Australian Navy.

Integrated Subsea Services (ISS) has established a joint
venture with South African diving company, Cape Diving.
In a multi million deal, the Aberdeen-headquartered diving,
ROV and survey support services business has
acquired a share-holding in the Cape Town based firm.

Under the terms of the agreement Neptune
will provide underwater welding and painting
services to the HMAS Perth upgrade program
being undertaken at the BAE System Henderson
Shipyard, south of Perth.
Neptune’s Managing Director and CEO, Christian
Lange, said the contract award was important for
Neptune as it held the potential for additional work
with both BAE Systems Australia and Australia’s
defence industry.
“The defence sector has the potential to evolve
into a sizeable market for the NEPSYS technology
that continues to offer a viable alternative
to conventional maintenance practices,” he
suggested.

ISS Africa will further exploit the growing West African
market, where ISS has recently started to operate, and
significantly expand the international reach of the
company which spans Europe, the Caspian, South-East
Asia and Australia.
ISS boasts a turnover in the region of £85 million, employs
around 600 peopleworldwide and operates from bases in
Aberdeen, Singapore, Baku and Perth,
Australia.
Ian Herd, founder and managing director of ISS said:
“Through this joint venture with Cape Diving, ISS will be
able to fast-track its growth in South and West Africa. This
deal effectively combines our considerable resources and
expertise with the existing local knowledge.
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Underwater stern tube seal
replacement in Mississippi
To stop oil from leaking from the stern tube seal assembly of
a general cargo vessel, a Hydrex diver-technician team was
mobilized to perform permanent repairs on the vessel during
its scheduled stop in Gulfport in the state of Mississippi,
U.S.A..
The team together with the diving equipment was mobilized
from the Hydrex office in Tampa to set up a diving station at
the berthing location. By the time all necessary preparations
had been made, the team had been reinforced with additional
technicians from the headquarters in Antwerp and was ready
to assist the vessel as soon as it arrived at Gulfport.
The operation started with a thorough underwater inspection
of the stern tube seal assembly, followed by the removal of
the rope guard. This revealed a protection ring which was
removed to create more space for the renewal of the seals.
Next the split ring was also disconnected and brought to
the surface to be cleaned. A consequent inspection of the
running surface of the stern tube seals showed that it was
severely worn and no longer functional. After a discussion
with all parties involved, it was decided to remove the spacer
ring and create a new running area.
The Hydrex flexible mobdock was then installed around the
stern tube seal assembly and a dry underwater environment
was created in which the diver-technicians could remove
the damaged seals one by one and replace them with new
ones. After these were bonded the entire assembly was put
together again and weardown measurements were carried
out with positive results. The flexible mobdock was then
removed. Finally the protection ring and the rope guard were
reinstalled, concluding the repair.
During the first inspection of the stern tube seal assembly it
had become evident that the propeller blades of the vessel
were damaged. The leading edges of all four blades were
therefore grinded by the Hydrex divers to bring the propeller’s
efficiency back to its optimal condition.
The team worked in shifts to perform the stern tube seal
repair within the shortest possible timeframe. By keeping his
vessel out of drydock, a lot of time and money was saved for
the customer.
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Submersibles
Deep Sea Submarines
A new line of exploration
submersibles certified for diving
to depths from 100m to 1000m.
Named C-Explorers, these
diving machines are available
in configurations for one to six
passengers.
Developed by U-Boat Worx
these submersibles are being
marketed to scientists, research
organizations, private explorers,
luxury superyacht owners and
aquatic tourism ventures.
The C-Explorers have a totally
new design compared to the existing C-Quester models but will
share the same proven technology. The product lines are
complementary and
will allow
U-Boat Worx
to provide
clients with
a comprehensive and
economic
alternative to
submersibles
currently on the
market.
New in the C-Explorer product
line is a catamaran-style design
concept that is combined with a
fully acrylic pressure hull to result
in optimal underwater viewing.
The patented floaters are flexible
bags encased in a housing that
automatically folds in when
submerging, thereby creating
minimal drag and easy storage in
a standard container or on board
a ship.
Bert Houtman, founder of UBoat Worx says: “Our company
has demonstrated that we
are able to deliver certified
subs at a more reasonable
price than anyone else in the
market, even when applying
the latest technologies such as
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lithium-ion batteries.
With the C-Explorers
we are now looking into
capitalising on this concept
by expanding our product
line to be capable of diving
to greater depths and also
cater to a wider, more diverse
group of end-users.”
The Germanischer Lloyd
classification society has
been appointed to oversee and
approve the design, construction
and testing of all U-Boat Worx
submersibles.
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The new
C-Explorer design
permits the subs to be
configured with a wide variety of optional
accessories including robotic manipulator
arms, underwater navigation systems, highdefinition video cameras and an integrated
remotely operated vehicle (ROV) that can
be controlled from inside the sub.

For more information on the CExplorer submersible please see our
models overview
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Gamechanging
Autonomous
Vehicle
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Autonomous Inspection
Last year, Subsea 7 and SeeByte
carried out the development and
testing of the novel Prototype
Autonomous Inspection Vehicle
(PAIV). This was a hover-capable
autonomous vehicle designed
to be routinely used in a life of
field project. The vehicle has now
completed testing and has passed
from the prototype stage into a fully
developed and tested Autonomous
Inspection Vehicle (AIV).
“Its ability to operate directly
from the host facility can provide
significant advantages as routine or
unplanned inspections can be easily
and frequently carried out without
a dedicated infield support vessel,”
said Subsea 7’s global technology
manager, John Mair.“PAIV
represented a de-risking plan to
demonstrate operating methods and

qualify the technology for use.”
The AIV is based on a converted
inspection class ROV and as such,
does not have the hydrodynamic
form common in a typical self
powered vehicle. Its primary function
is to provide a stable and robust
platform to carry the smart sensors
and systems required by the
SeeByte software.

“The world model can broadly be
described as a data base and search
engine that contains representations
of all the physical equipment the
vehicle will come in contact with
during a mission,” said Mair.

The vehicle is fitted with an array
of sensors including include video
and acoustic imaging, heading,
depth and position as well as
communications and navigation
sensors.

“This may include risers, moorings,
pipelines and structures. Real-time
sensor data from the vehicle sensors
is constantly used in the search. so
that objects can be matched and
their positions used to update the
vehicle navigation solution.

The control system was developed
by SeeByte. It was built up using
a modular software architecture
which has, at its core, a series of

“The world model can also be
interfaced to the geographic
information system (GIS) of client’s
integrity management systems.

The AIV in operation
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modules that dynamically control the
vehicle’s position. This allows it to be
navigated around a ‘world model’.
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Updates from the model have
the potential to highlight changes
symptomatic of anomalies.”
The last phase of the technology
development focused on de-risking
and demonstrating the world model.
After development, simulation testing
and hardware in the loop testing,
a final set of underwater tests and
demonstration were carried out in
Loch Earn in Perthshire Scotland
in 2009. This stretch of open water
provided the ideal trials area. A series
of four artificial risers installed in
the Loch provided the targets to be
inspected.

Operations
The question of how to best deploy
autonomous vehicle technology
into the oil and gas sector has been
debated within the industry for some
time.
“We have developed operational
scenarios for the oil and gas market
that can be measured against existing
methods. This process has produced
several viable scenarios to deliver this
service to the market,” said Mair.
“Maximising the efficiency of
operations is a key driver in all
scenarios. Operating multiple AIV
systems form a single platform in
support of a field wide campaign
is one attractive scenario being
developed.
In this case multiple AIVs would be
deployed at a variety of work sites,
often to carry our specific tasks while
the support vessel moved between
sites in support. This echoes the latest
thinking with ROV operations where
multiple systems are deployed from a
dedicated vessel.”
One of the scenarios is the operation
of autonomous vehicles directly from
the host facility, so that routine or
unplanned inspections can be easily
and frequently carried out without
the need for a dedicated support
vessel. This will provide significant
operational and cost reductions to the

operator of the field.
When deployed into a field
development, there are some
basic tasks that the AIV will have to
carry out during every mission and
some that will be mission specific.
Some typical mission elements are
described below.
It is important to note that, unlike
the seabed survey AUV where its
task is to find out what is on the
seabed, AIV will be deployed into a
field development where the seabed
infrastructure is relatively well
understood.
As offshore production is moving
into increasingly deeper water, often
with added production challenges,
the condition of the subsea
infrastructure and its operating
performance is being addressed
under an increased focus.
The technical challenges,
remote locations and drive for
cost efficiency have seen some
novel techniques being adopted.
Integrity management systems are
becoming more sophisticated and
are expanding to acquire data from
sensors distributed all over the
subsea infrastructure.
Such sensors and technology may
include the retrofit of unplanned
sensors to monitor parameters
such as, temperature, vibration,
corrosion, material thickness or
blockages. These sensor packages
may also include batteries and
remote communications, acoustic or
electromagnetic.

Navigation
Once on the seabed, it will have a
position error limited to a few tens of
meters. This accuracy is sufficient to
seed the initial frame of reference for
the vehicle to start navigating.
As it moves off to locate the start
point of its first task it uses real time
data from the vehicle sensors to
identify known features and uses this
to refine its position estimate.
This method of navigating is different
from the prescriptive script based
navigation of survey AUVs, that have
no real knowledge of the outside
world other than depth, heading and
distance from a known start point.
Inspection
As the vehicle navigates closer to
the start point of the first task, the
position estimate and sensor data
interpolation reaches a confidence
level that positively identifies the
start point of the task. When this
occurs the vehicle will navigate
relative to the object to be inspected
using sensor data as a position input
to the control system.
In the case of a riser inspection, for
example, the riser will be tracked in
three dimensions and the vehicle
positioned to optimise the inspection
data capture. This information is
stored digitally onboard the vehicle.
Intervention
All indicators point to the
development path of the AIV
following the same path that
the ROV evolution has taken,
from observation tasks to simple
manipulation then to intervention
(look, touch and act).

The ability to deploy unplanned
or use new sensor technology
not available before project
implementation is a gathering trend
and therefore a desirable capability
to have throughout the life of the
field.

The intelligent navigation and
accurate position control of the
vehicle provides a suitable platform
for deploying subsea intervention
tools. Development of docking
techniques is already well advanced.

Another role of the AIV may be to
provide this service and perform the
sensor installation, communication
and maintenance.

Several research projects have
already demonstrated the final
manoeuvres needed to successfully
dock tools into subsea structures.
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Launch and Recovery
This uses techniques developed
during many years of ROV
operations using a deck winch or
vessel crane.
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Portugese AUV Monitoring

Canadian AUV Contract

SeeByte has sold SeeTrack Military software
to the Portuguese Navy. It will be used to order,
plan, monitor, analyse and report on their GAVIA
Autonomous Underwater Vehicle (AUV) operations. It
will be used with the Portugese Navy’s Mine-counter
Measures (MCM) unit.

OceanServer Technology has announced that the
National Research Council (NRC) of Canada has
taken delivery of a new vehicle. NRC is the Canadian
Government’s leading resource for research,
development and technology-based innovation. The
Iver2 vehicle, equipped with OceanServer’s dual port
camera system, side scan sonar and backseat driver/
remote helming capability will be used in a broad range of
upcoming research initiatives.

SeeTrack military was designed to operate with
multiple assets including diver hand-held systems,
marine mammals, towed side-scan and all existing
types of AUVs.

The EP42 expandable payload (EP) platform includes
a dedicated CPU with disk to enable the installation of
a user-selected operating system, sensor drivers and
behavioral software. In addition, the EP vehicle ships with
a well-documented application protocol interface (API)

Lieutenant Commander Carlos Afonso (Head of PO
Navy MW Department) said: “SeeTrack Military is
more than just mosaics. It is a software that allows us
to run our AUV operations, supporting all the mission
life-cycle planning, execution, analysis and data
dissemination.
“Importantly, the SeeByte software provides
functionalities not easy to find as an all-in-one
software; the output products coming from SeeTrack
increase the inter-operability of our MCM Teams with
MCM International Community.
“Our GAVIA systems are currently unique in the
international MCM community and with SeeTrack
Military we are able to deliver outputs useful to the
wider NATO community.”

The Portugese Navy carrying out autonomous
underwater vehicle (AUV) operations using the
Gavia system
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All Iver2 AUV models come
standard with OceanServer’s
VectorMap Mission Planning and
Data Presentation tool, which
provides geo-registered data files
that can be easily exported to

The VectorMap program can
input NOAA ENCs or any georeferenced chart, map or photo
image, allowing the operator to
intuitively develop AUV missions
using simple point-and-click
navigation.
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The Iver Platform

other software analysis tools. This
unique software design, coupled to
a growing variety of sensors, has
enabled OceanServer to carve out
a strong position in the research
space for Autonomous Underwater
Vehicles.

W W W . U T- 2 . C O M

with select vehicle command options
to permit backseat driver control of
the Iver2 AUV. The EP42 vehicle
provides added payload space
and a larger battery system with
760W/hrs of total battery capacity for
extended mission range.
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First Malaysian HUGIN order
Offshore Geo-Surveys Sdn
Bhd (OGS), the seismic survey
division of the Malaysian company,
Offshore Works group, has
placed an order for a Kongsberg
Maritime HUGIN 1000 Autonomous
Underwater Vehicle (AUV).
The HUGIN 1000 AUV, which will
be delivered to Offshore GeoSurveys imminently, demonstrates
the need for survey capacity in Asia
and supports an already strong
position held by HUGIN AUVs in
the offshore survey market.
The HUGIN 1000 ordered by
OGS, is rated for 3000m depth
and is powered by rechargeable
lithium polymer batteries. It carries
a sophisticated geophysical and

oceanographic sensor suite that
can be operated simultaneously to
provide high resolution data of the
sea bottom.
The system comes with a complete
navigation solution for accurate
geo-referencing of the payload data,
making it a robust, precise and
capable survey tool for the offshore
oil and gas industry.
“Recognition of HUGIN around the
world is high and we are seeing it
grow in Asia, so we are proud to
have been selected as the AUV
vendor to OGS, and are confident
that HUGIN AUV will perform well,”
comments Antoney Wellesley,
Regional Manager, Kongsberg
Maritime.

HUGIN 1000 Autonomous Underwater Vehicle
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OGS’ HUGIN 1000 will be
stationed in Labuan, Malaysia,
and will enhance the technical
capabilities available to the oil and
gas industry in the deepwater Asia
region. It will be delivered as a
complete transportable container
system for vessels of opportunity.
The system includes one 20ft
ISO container for storage,
battery management, vehicle
maintenance, launch and
recovery and one 20ft ISO
container for mission planning,
vehicle checkout, mission
execution, and post-mission
analysis (PMA). An advanced
stinger system is used for launch
and recovery of the vehicle over
the stern of a vessel.

Under-Ice Mission for Bluefin-21 AUV
A Bluefin-21 AUV owned by the
Alfred Wegener Institute for Polar
and Marine Research (AWI) was
recently sent out on an under-ice
mission and retrieved valuable data
that could shed light on climate
change.

the AUV carries out the mission
completely autonomously. Vehicle
status is transmitted back to the
operator computer via acoustic
communications. Upon recovery,
data is downloaded and the water
samples removed for analysis.

The AUV was deployed from the
R/V Polarstern about 79° north.
Equipped with an AWI-developed
water sampler payload, the vehicle
travelled under heavily packed ice
collecting 22 samples in discrete
time intervals for later analysis.

As well as being equipped with a

water sampler, the AUV also carries
various instruments including
a conductivity-temperaturedepth sensor, light sensor, and
fluorometer.
The AWI cruise began in
Spitsbergen on the June 30th and
ended in Reykjavik, Iceland.

Under-ice AUV retrieval

“We are one of the world’s first
working groups to have successfully
carried out such an under-ice
mission, a goal we have been
working hard to achieve,” said
Dr Thomas Soltwedel, the chief
scientist of the expedition.
“The samples and data obtained will
shed a new light on phytoplankton
production in the transition area
between the permanently icecovered Arctic Ocean and its icefree marginal zone. Autonomous
underwater vehicles are opening up
new possibilities to investigate the
ice-covered polar seas - areas that
are of pivotal importance in climate
research.”
“The polar research conducted by
our AWI colleagues is top-notch and
cutting-edge, and we are pleased to
have participated in AUV operations
that uncovered such valuable data,”
said David Kelly, President and
CEO of Bluefin Robotics. “This
cruise signifies a critical step in
advancing an under-ice Bluefin AUV
capability for the climate research
community.”
The Bluefin-21 AUV is a 3000mrated system capable of traveling
over 70 km at a speed of
approximately 3.5kts. A mission
is configured on Bluefin’s Mission
Planner software and loaded onto
the vehicle computer via an RF
link. Once launched into the water,
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SAUC-E
The University of Girona, Spain, triumphed over 8
other teams to win the SAUC-E ’10 competition. The
second prize went to Heriot-Watt University from the
UK with its AUV “Nessie V”, while ENSIETA from
France took home the third prize
The fifth Student Autonomous Underwater Challenge
Europe was held at La Spezia, Italy - last July.
The team’s AUV Sparus successfully completed a
number of mission tasks, established by the event
organisers including passing through an underwater
gate and performing a pipeline inspection, all of
which must be performed autonomously by the
vehicle.
The other participating teams were from the
University of Lübeck (Germany), University of
Bremen (DFKI RIC Bremen, Germany), University of
Cambridge (U.K.), University of Southampton (U.K.),
University of West England (U.K.) and
ESIEA (France).
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Autonomous underwater vehicle Nessie V, the Ocean Systems lab at Heriot Watt university’s entry for SAUCE-E 2010

Heriot Watt’s AUV Nessie
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Girona recover there SRARUS Vehicle after a successful test
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DFKI RIC Bremen’s vehicle at the start of a qualifying run

Prior to the final in-water run, each
of the 9 teams had to make oral
presentations and write a technical
paper describing the vehicle’s
design and their approach to the
mission. The teams were judged
on technical merit, mission tasks
completed, journal paper, safety
of the design, craftsmanship and
innovation.
SAUC-E ’10 was sponsored by
the Office of Naval Research
Global (USA), THALES UK, ACSA
Underwater GPS (France), CSSN
(Italian Navy), Defence Science
and Technology Laboratory (UK),
ECA (France), Subsea Asset
Location Technologies Ltd (UK)
and NURC, the NATO Research
Centre that hosted the event.
The first SAUC-E started in 2006
to encourage young engineers
and scientists to think about
underwater technology and its
future possibilities, as well as to
foster ties between the students
and the organizations involved in
underwater robotic technologies.
“The Centre is pleased to organise
this year’s SAUC-E, and will be
hosting the event in 2011 and
2012 as well,” said the Director
of NURC, Dr. Martin-Lauzer. “We
want to be involved in providing
students with the opportunity
to experience first-hand the
challenges of underwater
technologies, and to nurture
interest in this area of research.”
Participating teams arrived
lateJune to put their vehicles into
the water during practice runs.
For many of the teams, this is the
first time their vehicle was tested
in a real harbour environment,
with dynamic conditions such
as changing wave action and
salinity. The students worked from
morning until late in the evening
to resolve technical problems
and to adjust mission plans
and algorithms. After 4 days of
practice, all 9 teams qualified for
Sunday’s final runs.

ENSIETA inspect their vehicle electronics before an initial test

participant said that his experience
in SAUC-E ’10 confirmed his
decision to continue studies in this
field, and that underwater robotics
has a bright future and there are still
many innovations to come.
Others noted that they learned
a lot from the event, not only the

technical aspects of getting an AUV
to complete autonomous
missions, but also about the
importance of team work, how
to work efficiently due to time
constraints, solve problems
with limited resources, and from
interaction with other teams, judges
and scientists and engineers.

Underwater Centre
The Underwater Centre in Fort William provided the testing facilities for
Heriot-Watt’s School of Engineering and Physical Sciences entry in the
Student Autonomous Underwater Challenge European (SAUC-E) Robotics
Competition. Heriot-Watt teams previously scooped first place in both 2008
and 2009. The AUV was tested from the Centre’s pier in Loch Linnhe,
which gave a great variety of depths and providing an excellent, realistic,
and industry relevant environment
Prof Yvan Petillot, of Heriot-Watt University, said The Underwater Centre’s
natural and man-made facilities offered an ideal environment for testing.
“This is complemented by the excellent support and expert advice we get
from staff at The Underwater Centre.”
Steve Ham, General Manager of The Underwater Centre, said the
partnership with the team from Heriot-Watt University underlines the
facility’s international reputation for trialling new technology.“As a subsea
training provider, we believe strongly in supporting new talent and
technology in the sector. The SAUC-E event is a fabulous example of
nurturing and encouraging students who will come to work in our industry.
Nessie V’s initial testing of auto positioning at the Underwater Centre, Fort William

Despite the hot weather and
various technical/logistical
challenges encountered during
the week, the level of energy and
enthusiasm these future engineers
displayed was inspiring. One

101

UT3 August 2010

Underwater Vehicles

U n d e r w a t e r

Vehicles

Desperately Seeking Amelia
OceanServer Technology, recently
loaned an Iver2 AUV outfitted
with Side Scan Sonar to The
International Group for Historic
Aircraft Recovery (acronym
TIGHAR, pronounced “tiger”),
the world’s leading aviation
archaeological foundation.
The TIGHAR foundation has
organised several trips to Gardner
Island, now Nikumaroro in the
Republic of Kiribati based on the
hypothesis that Amelia Earhart
and Fred Noonan landed and
eventually died on this remote
Pacific island.
The Iver2 vehicle was operated by
Seabotix, to sweep large areas of
the Nikumaroro Lagoon and collect
Side Scan Sonar images.
The AUV sonar data was used to

identify geo-referenced targets of
interest that could then be further
investigated by an ROV.
TIGHAR members Tom Gannon
and Tom Willi postulated a Gardner
Island landflall in 1988. Contrary to
popular impression, the likelihood
of the Earhart having landed at one
of the islands of the Phoenix Group
was well recognised in 1937. The
very same navigational logic and
the significance of the 157/337 line,
as laid out by Gannon and Willi in
1988, is written out in the report of
Capt. Wilhelm Friedell of the USS
Colorado in 1937.
The line of position suggested that
Gardner and McKean Islands in the
Phoenix Group were the most likely
possibilities. The post-loss radio
transmissions heard for a couple of
days following the disappearance

suggested that a safe landing had
been made.
When TIGHAR first visited McKean.
it found nothing there to suggest that
an airplane might ever have landed,
or could ever have landed, on that,
barren coral outcropping that is home
to clouds of seabirds. Gardner was
another story entirely.
Not only was a safe landing obviously
feasible but we found artifacts that
were undeniably aircraft wreckage
in the island’s abandoned village. It
would take us years to sort out which
artifacts could be disqualified as WWII
debris and which could not, but the
presence of aviation wreckage on
an island where we were quite sure
no WWII airplane had ever crashed
was the first clue that made them
feel that Gardner was worth further
investigation.
An Iver2 AUV
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McAllister Inspection

Predator launched

Phoenix has successfully carried out the video
inspection of the sunken tugboat, William
H. McAllister, lying in 160ft of water in Lake
Champlain using its XBot ROV.

Global Marine Systems has officially launched its ‘Predator’
Inspection class ROV. The Chelmsford UK-based company
has been involved in the business of laying subsea cables for
over 160 years and has applied this engineering expertise to
state-of-the-art ROV technologies.

William H. McAllister ran aground then sank
47 years ago on November 17, 1963. Given
a fuel tank capacity of 14 000 gallons, the
sunken tugboat represents a potential source
of pollution to Lake Champlain, and is therefore
of on-going concern to Lake residents, the EPA
and US Coast Guard.
It is unknown how much fuel was aboard
the McAllister at her demise, and how much
actually remains aboard today. Environmental
concerns led to an initial ROV inspection of the
hulk by the Lake Champlain Maritime Museum
(LCMM) in Vergennes, VT in 1997.
More recent discussions on tug ownership,
potential clean-up roles and responsibilities,
and the identification of possible funding
sources for any proposed fuel recovery
project led to the desire for an updated video
inspection. Phoenix was subcontracted by
LCMM to conduct this work.
The extensive video taken of the wreck by xBot
G3 is now supporting an assessment of the
potential threat posed by William H. McAllister
for a future oil release into the Lake.

The Predator is a new highly modular portable system which
can be easily deployed in almost any type of setting from the
back of a small boat, to a pier or a bridge. It uses the latest
technology to ensure maximum operating efficiency for a
number of marine operations. These include the inspection
of submarine cables, pipelines, turbine foundations, bridges,
seawalls, general seabed and harbour and inland waterway
inspection, search and rescue as well as military applications.
The ROV is well-suited for a broad range of observation
and inspection tasks in waters up to 300m, and has been
specifically developed to meet the ever demanding markets for
rugged and
reliable underwater sensing, viewing and data gathering
systems. Its modular design means that Predator can support
multiple add-ons giving customers a near-customised
experience without the cost and on-staff engineering expertise
usually required to operate such system.
“The Predator is the next phase in the expansion of our ROV
facility in Portland, UK and will help to further fill the gap that
exists in the market for flexible, cost effective equipment along
with trained ROV personnel”, said Gabriel Ruhan, CEO at
Global Marine Systems. “We believe that the long-term
expansion of the marine engineering and services industry in
the UK requires that constant innovation.
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SubAtlantic Seatrax
Singapore diving contractor
Seatrax, has contracted with
subsea specialist
Sub-Atlantic Asia Pacific
to further strengthen
its subsea services
capability with their first
electric workclass ROV.
The Comanche was chosen
for its reliability, high power-toweight ratio, hydraulic systems and
ability to carry out work class tasks
such as torque tool operations, drill
support and survey projects.
The system has been ordered as
a Zone-2 certified unit which will
compliment Seatrax Singapore’s
operational capability in the drilling/
intervention support and construction
market.
The contract will see Sub-Atlantic
supply a 2000m-rated Comanche
system with a delivery schedule

that aligns with Seatrax’s growing
contract awards in the Asia Pacific
region. The delivery time from
contract to acceptance is less than
four months, with delivery planned for
December 2010.
The system is equipped with a
3000m-rated LARS, type 3B TMS
with 600m of tether, hydraulic power
pack, Orion 7 and four-function

manipulators, survey sensors, multiple
camera and sensor interfaces and
additional payload upgrade.
The system will allow Seatrax
Singapore to offer its clients a high
power, tooling intervention, hazardous
working area-certified ROV in a
package that requires far less deck
space than the traditional and less
capable drill support ROVs.

ROV Sales
SMD has been awarded Subsea
7 division i-Tech, a contract to
supply twenty QX Ultra work class
ROVs. (with options for up to a
further ten)
The QX Ultra is an evolution of the
successful medium size Centurion
QX WROV designed and built for
i-ech by SMD. Utilising the latest
Curvetech components and
technologies, many from SMD’s
newest vehicle Atom, QX Ultra
offers the flexibility to undertake a
wide range of tasks whilst being
easy to use and maintain.

SMD has invested heavily in both
its production facilities and people
over the past two years to enable
it to produce up to 3 complete
WROV systems (including launch
equipment) per month.
The first twenty QX Ultras will be
delivered over an 18 month period.
SMD will also open a service office

l SMD has also won a contract
from Kreuz Subsea of Singapore for
the supply of two Quasar workclass
ROV systems both rated to 2000m
water depth. The contract also
includes the option for another two
systems, potentially 3000m rated,
which Kreuz Subsea, originally part of
the Swiber Group, will use to target
deepwater potential in the Asia
Pacific region and beyond.
The ROVs are both 125hp
Quasar general purpose
work class ROVs suited to
drill support, survey and
construction tasks. The
systems also include SMD’s
Compact Tophat TMS, and
SMD designed 8te A-frame
LARS.

In addition to the WROVs, SMD
will design and manufacture the Aframe and winch systems to
create a complete turnkey
package.
i-Tech ROV
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in Macae in Brazil and is committed to
further developing its supply chain in
Brazil.
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l last July, SMD won a contract
to supply Hallin Marine with two
complete Quantum XP construction
class ROV systems. The two high
systems include Quantum XP 200hp
ROVs, tophat TMSs, umbilical
winches and vessel mounted control
consoles.

to undertake the most demanding
construction, IRM and survey
tasks. The ROV boasts a multitude
of spare high flow hydraulic and
Ethernet data channels and
includes SMD’s ROV dynamic
positioning system – AutoROV as
standard.

A new gantry launcher will also
be supplied for launching the
systems from dedicated ROV
hangers. The gantries, designed
and manufactured by SMD, position
the ROV/TMS stack far from the
vessel edge by using a multistage
telescoping action.
The low profile, top-hung design
maximises the tool skid carrying
capacity of the ROV whilst leaving a
clear floor area for maintenance.
Quasar workclass ROV

The Quantum XP is SMD’s flagship
construction class ROV, designed
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Australian ROV contract

Portugese Falcon

Australian marine contractor Total
Marine Technologies has contracted
subsea specialist Perry Slingsby
Systems (PSS) to enhance its growing
ROV fleet with its first state-of-the-art
Triton XLX ROV system. The contract
will see PSS supply a 3000m Triton
XLX system on an expedited delivery
schedule to meet TMT’s expanding
operational requirements. The delivery
time from contract to acceptance is
less than three months, with delivery
planned for August 2010.

Portugal’s first and only private ROV
operation has launched with a new
Saab Seaeye Falcon ROV.

The system is equipped with ICEnet
controls, a heavy-weather launch
and recovery system, plus a 650m
excursion tether management unit for
enhanced operational capability.
PSS will provide interface and
installation services from its Asia
Pacific base in Singapore. The ROV
will be deployed in TMT/Sapura’s
global operations and will be
supported by PSS from its network
of service centres in Aberdeen,
Singapore, Houston and Brazil.
Triton’s regional director for Asia
Pacific, Bruce Lokay, said, “We are
pleased to welcome TMT as our
newest regional client and we are
happy to see that our investment in the
Australasian region continues to offer
dividends.
TMT’s director Paul Colley said,
“Triton XLX complements our in
house Typhoon ROV design. “This
acquisition, together with the pending
Australian safety case approval for
a Sapura DSV that will be operated
by TMT and its alliance partners, is a
significant increase in the commitment
and work scope capacity TMT can now
offer our Australian client base.
A Triton XLX 01

Head of the company, Nelson Santo
said he chose the Falcon for its
proven performance in the oil and gas
industry, along with its wide range of
operational capabilities and low entry
cost.
Subsea services company, Taste of
Imagination-Inspection Technology,
was formed to support offshore
development planned by the
Portuguese Government, and to
provide ROV services in existing
Angolan oil fields.
A proposal is underway for the
government to extend the Portuguese
Continental Shelf beyond 200 nautical
miles, with representation made at
the United Nations to the Commission
on the Limits of the Extension of
Continental Shelf.
Santo, who has wide experience in
the offshore industry, said that he was
attracted by the Falcon’s reputation
for power, reliability, role-changing
capability and high manoeuvrability.
Over 200 Falcons are in use around
the globe.
Rapid role-change during operations
is a key feature where intelligent
electronics offer a ‘plug and go’
simplicity that allows up to 128 devices
to be added and changed easily.
This makes adding bolt-on
accessories easier, including extra
cameras, lights, a tracking system,
manipulator and sonar. Special tooling
can also be attached on a removable
skid.
ROV pilots like the finger-tip
manoeuvrability of the Falcon and its
ability to hold steady in strong crosscurrents. This ability comes from its
five brushless DC thrusters, each
of which has drive electronics with
velocity feedback for precise and
rapid control in all directions.
Pilots also have a new generation
flight display that not only shows
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Saab Seaeye’s Falcon ROV
compass and depth, but also vehicle
pitch and roll, camera tilt angle,
umbilical turns counter, and time and
date. It also displays editable user
messages and system menus.
For pilots, Taste of Imagination
has established its own training
division with simulators that include
operating activities usually found
at sea. Courses cover not only
the technical skills required for the
operations and maintenance of the
ROV, but also knowledge of the work
environment and regulations.

Quasar Contract
SMD has won a contract from
Kreuz Subsea of Singapore
for the supply of two Quasar
workclass ROV systems both
rated to 2000m water depth.
The contract also includes the
option for another two systems,
potentially 3000m-rated, which
Kreuz Subsea, originally part
of the Swiber Group, will use to
target deep water potential in the
Asia Pacific region and beyond.
The ROVs are both 125hp
Quasar general purpose
work-class ROVs suited to drill
support, survey and construction
tasks. The systems also include
SMD’s Compact Tophat TMS,
and SMD designed 8t A-frame
launch and recovery system.

Worldwide Underwater Technology
R&D Engineering System Integration Sales Service

t FOCUS-2 ROTV
t High speed survey sensor platform
t Unmatched stability for precision surveys
t Large payload capacity for
peripheral equipment
t GBit ethernet subsea LAN port

www.macartney.com
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The Derwent well intervention vessel
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CSS Derwent
Hallin Marine has commissioned a
new build, US$110 million, semisubmersible subsea operations
vessel to be named the CSS
Derwent.

been a very carefully considered
commercial and technical process,
backed by extensive testing,
development and equipment
selection.

The 84m compact semi
submersible (CSS) is the
culmination of a five-year project
designed to deliver ‘large boat
capability’ at a price of a much
smaller vessel with a primary focus
on light well intervention.

The CSS Derwent is MODU
compliant and, when interfaced
with the Superior-owned 3000m
lubricator systems, provides a
one-stop shop for subsea light
well intervention, inspection repair
and maintenance, plus subsea
construction support.

The company has achieved the
goal that has proved elusive
to the subsea industry by
designing a vessel that uses a
semi-submersible style hull to
provide exceptional seakeeping
characteristics, increase deck
space and provide project load
carrying capacity.
The result is the CSS Derwent,
a dynamically positioned class
3 (DP3) vessel fitted with a 200t
multi-purpose tower, a 150t active
heave crane, both operational to
depths of 3000m along with two
deep water construction class
ROVs.
Hallin is confident that the
CSS Derwent, which boasts two
moon pools, accommodation for
152 personnel and the operational
deck space comparable to a 120
metre vessel, will set new levels
of performance, sea-keeping and
operational flexibility for a vessel of
its size.

The CSS Derwent was designed
by STX Canada Marine and has
undergone extensive testing and
development. It will join the Hallin
fleet during the second quarter of
2012.
The project has been backed by
Hallin’s parent company, Superior
Energy Services.

l Multi Purpose Tower with 200t
SWL AHC, and 3000m hook travel
l 150T SWL active heave
compensated knuckleboom subsea
crane which will work in 3000m
depths
l 100t SWL draw works with built in
deck skid system
l Combination of tower and crane
gives a versatile twin deployment
capability with vessel ballasted
down to 14m deep water capability
- enhanced stability
l Built in ROV hangers amidships
and starboard house 2 off 250hp
construction class ROVs, both
operational to depths of 3000m.
l Speed 10+ knots
l Deck space comparable to 120m

Windermere

Hallin has named its new subsea
operations vessel Windermere at
a ceremony in Singapore. ‘It was
developed from the experience
gained on the sister ship Ullswater.

Windermere is a sub-85m DP2
subsea operations vessel with
a built-in 15 man Saturation
diving system and 120 man

Key to the diesel electric powered
CSS Derwent’s success will be
its strong financial advantage
over larger vessels of a similar
capability.
Speaking at the signing of the build
contract with Drydocks World in
Singapore, Hallin’s chief executive,
John Giddens, ‘We came up with
the concept some five years ago
and the design development has
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accommodation. It has a
1500m seabed plumbing AHC
knuckleboom crane.
The Windermere has a dieselelectric propulsion system,
delivering considerable fuel cost
savings while the Voith Schneider
thrusters provide active roll
compensation.

Power to control
The ability to harness power in one of the most challenging
environments on the planet is in your hands with the innovative
subCAN™ Control System developed by world leading electric
ROV manufacturer Sub-Atlantic.
Designed and built using the highest levels of technology, expertise and ingenuity, the
unique modular system is true to Sub-Atlantic’s philosophy of creating effective,
reliable products in response to the needs of their customers.
Take advantage of Sub-Atlantic’s reputation for setting new standards in ROV
performance and let them help you make waves in the subsea industry.

Sub-Atlantic Ltd.
United Kingdom, Aberdeen
T: +44 (0) 1224 798660
E: sales@sub-atlantic.co.uk

Sub-Atlantic Inc.
USA, Houston, Texas
T: +1 713 329 8730
E: sales@sub-atlantic.com

Sub-Atlantic Asia Pacific
Singapore
T: +65 6576 4320
E: lina.hamed@perrymail.com
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Down Under....water
Flying a Falcon ROV by helicopter
to be dropped down a moon pool
for an urgent inspection, offshore
Western Australia, is just one of the
big demands made of the smallest
ROV in Saab Seaeye’s range by
Australian subsea operator Dive
Works.
Soon to take delivery of their third
Falcon, Dive Works’ managing
director Andrew Ford, believes
in exploiting the capability of the
compact Falcon to its fullest.

“We keep finding ways to make the
Falcon do the work of larger ROVs
and save money for our customers,”
he said.
In one instance it is saving the
industry over $150,000 every time
he uses a Falcon for a task typically
undertaken by a light work-class
ROV.
Previously, to fit a monitor into a
well-head delivery line needed
a work-class manipulator with

muscular outreach power to engage
and key-turn the unit. Dive Works’
clever idea is to utilise the Falcon’s
thruster power for a task that needs
12 kilos of down force. Simply by
designing and fitting a fish-head
key-lock to the underside of the
ROV, straight below the central
thruster, the ROV is manoeuvred
over the fish-head using the idea
of a slave camera fitted inside the
key itself. Once in position the
ROV pushes down, then the whole
vehicle rotated 90deg to lock the

Falcon lowered into moon pool
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monitor in place. The procedure is
reversed for recovery.
‘We’ve proved time and again, that
if you think outside the box you can
discover new ways to extend the
capability of this versatile ROV,’ said
Ford who has been using Falcons
since 2005. ‘Most people just don’t
think creatively about tooling.’
He added that savings can be
made, not only through creative
applications, but also because the
Falcon is a highly mobile ROV that
needs fewer operators to deploy.
Worldwide, ROV operators have
been won over by the Falcon’s
versatility and proven reliability in the
harshest conditions – winning it a
reputation that has made it the best
selling ROV in Saab Seaeye’s range,
with over 210 in operation around the
world.
Operators not only like that it’s light
to manhandle, but role change is
easy using bolt-on under-slung
modules.

Simple but effective key-way assembly
can save over $150,000

The deep rated 1000m version
has built-in fibre optics for high
volume data transmission over
its long umbilical, and the ability
to use broadcast quality video
cameras. It also has tilting variable
intensity lights linked to a camera
tilt mechanism for superior
illumination when filming above or
below the vehicle.
Fitted with Saab Seaeye’s own
design of LED lamps, reliability
of the lighting system is hugely
increased by avoiding the need to
recover the vehicle to replace a
failed lamp.

For inspection and mapping work
the Falcon can be fitted with
inertial navigation, a Doppler
velocity log and profiling sonar.
Newly available is an up-front
flight display overlay where the
pilot sees not only compass
and depth, but pitch and roll,
camera tilt angle, umbilical turns
counter and time and date. The
flight monitor can also display
editable user messages and
system menus. Fitting additional
sensors to the ROV allows
odometer and CP readouts to be
available.

Connecting up to 128 devices
together on a single RS 485 serial
network has a plug-and-go simplicity
similar to the way a USB port senses
whatever systems are fitted.
Finger-tip manoeuvrability comes
from five powerful independent
magnetically coupled brushless
DC thrusters, each with velocity
feedback for precise and rapid thrust
control.
It has a fast PID control system with
a solid-state rate gyro for enhanced
azimuth stability that prevents
overshoot on change of heading
as well as stabilising the vehicle in
forward flight. A pitch and roll sensor
has also been added.
The core Falcon has lights, camera
and video options as standard
including solid-state gyro, compass,
depth sensor and a 450m umbilical.

Orange-coloured fish tail, right, on which the key-lock engages
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Hose Inspection

Above left: Montoriing
the pipeline.
Left: the AC-ROV
Top: A hose flange
Above: Subsea hose

Approved AC-ROV operator
Allied Marine Logistics recently
carried out the world’s first internal
inspection of a crude oil offloading
marine hose system offshore
West Africa. The one man
operated AC-ROV was deployed
and recovered from the rescue
zone of an Anchor Handling Tug
Supply vessel in 1m seas with a
1kt current.
Allied Managing Director,
Andrew Lang, explained “The
AC-ROV is the only ROV capable
of completing this inspection. It is
small and agile enough to fly into
a 12-24in flexible bonded rubber
hose string.
The systems cube shape and
vectored thruster design gives
it the ideal profile for this kind of
ingress work.
The alternative to in-situ
hose bore inspection is to
decommission the hose system
periodically which is far more
costly, reduces the availability
of the terminal and runs the risk
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of damaging the hoses due to the
additional handling.”
An external inspection of the hoses
was also performed checking for
loose bolts, third party impact
damage, abrasion, kinking, leak
detection devices and other early
signs of deterioration.
The internal and external
inspections were completed within 2
working days with no down time.
Meanwhile in the North Sea, Ocean
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Frontier Services Ltd (OFS)
have successful completed the
inspection of J-tubes for a windfarm operator using an AC-ROV
hired from Allied Marine Logistics.
The internals of the J-tubes were
visually inspected with checks
being made for evidence of
sediment flooding.
OFS Managing Director, Bernd
Očić, said “The smaller AC-ROV
was able to enter inside the Jtubes with an internal diameter of
350 mm which is something our
larger vehicles were unable to do.
The AC-ROV may be small but
its robustness and mobility takes it
into unexpected places”.

Underwater Vehicles
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A week at Sub-Atlantic
Aberdeen-based manufacturer
Sub-Atlantic has netted orders for
six ROV systems with five different
international customers during
an unprecedented week of sales
activity.
The orders are for a Comanche
Light/Medium Work Class system
for a Far East diving contractor;
a second Comanche system built
to bespoke design for a European
scientific institute; a Super Mohawk

intervention vehicle for a Singapore
subsea contractor; two Mojave
observation class ROVs to be used
for a major civil engineering project
in China; and a Navajo observation
class vehicle for a Russian
government institute.
“This record breaking week of
vehicle orders valued at over
£2.5million contributes to a
very strong year of vehicle and
component sales activity for SubAtlantic and is a reflection of the
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excellent reputation of our product
both in design and manufacture
across a broad spectrum of
industries” said general manager
John Ferguson.
“It also reflects the high calibre
and dedication of our sales team,
both domestically and overseas,
with excellent contributions from
our agents who have worked hard
to win these contracts in a highly
competitive marketplace.”
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ROV in Underwater Filming

Sharks being filmed

VideoRay, recently teamed with
Fischer Productions and Dr.
Michael Domeier to help further
the study of the ocean’s apex
predator – the Great White Shark
(Carcharodon carcharias).
Chris Fischer, Dr. Domeier, and
the professional angling crew of
the M/V Ocean have mastered a
unique process where they actually
hook these giant fish and bring them
aboard their vessel for a short time
in order to perform a number of
scientific procedures including GPS
satellite tagging, blood and sperm
extraction, and quantitative analysis.
The ultimate goal is basic
– to learn more about the social
interaction, behavioural structure,
and breeding patterns of this
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species that has been swimming the
world’s oceans for approximately 16
million years.
The VideoRay Pro 4 ROV system,
fitted with a custom High Definition
video camera, was deployed from
the M/V Ocean in Guadalupe
Island, Mexico to gather unique
POV underwater video footage of
the Great Whites. This technique
was effective in gathering footage
that could not be acquired with the
normal underwater pole cameras and
those held by divers in shark cages.
The 10 pound VideoRay ROV was
able to dive deep and swim freely
among the sharks who were at times
more interested in the machine than
the whale blubber buffet that was
set on a massive 12in circle hook for
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Great White Shark

Two UHDs for TS Marine
Schilling Robotics, LLC, experts in
subsea systems, announced today
it received an order for two of its
4000m (13 000ft) rated UltraHeavyDuty (UHD) Remotely Operated
Vehicles (ROVs) from Australian
subsea specialist TS Marine. The
UHD systems will be delivered later
this year.

VideoRay Pro 4

them. At times the ROV would be
swimming with the sharks at depths
of 100 feet while being circled,
bumped, and sniffed out.
The crew discovered that they had
to remove the VideoRay when
sharks got too close for comfort
and before they made a meal of the
submersible.

The UHD systems will be outfitted
with Schilling’s XE extended
excursion Tether Management
System (TMS), and will be fully
integrated within TS Marine’s
Havila Phoenix vessel in support
of Expro’s AX-S well intervention
operations.
This expansion of TS Marine’s
ROV fleet reflects the company’s
international growth, which will
be supported by Schilling’s global
service network. They anticipate
well intervention operations to
be performed on an international
basis, including the North Sea and
West Africa.

“This is an important milestone for
Schilling as TS Marine and Expro
will jointly leverage the benefits of
our highly integrated products and
global support services,” said Tyler
Schilling, chief executive officer of
Schilling Robotics.
TS Marine’s UHDs ideally
complement the AX-S system which
incorporates the same core Schilling
subsystems. The kindred technology
synergies provide a seamless
platform for the offshore crews,
simplifying every aspect of operation
and maintenance.
“The commonality of technologies
in the UHD and AX-S systems
demonstrates the value of Schilling’s
approach to supplying reliable,
modular and flexible solutions. The
integrated systems design enables
significant cost-efficiencies, including
a reduction in the quantity of spares
required for offshore maintenance,
saving both customers money,” said
Schilling.
A 4000m rated
UltraHeavy-Duty (UHD)
remotely operated vehicle
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SARbot – Remotely Saving Lives
SeaBotix of San Diego, California
in cooperation with Tritech
International and Marine Simulation
LLC have developed the first
specially designed, rapid response
underwater rescue system.
Until now remote operated
technology has been used to recover
drowning victims, not rescue.
Improved medical studies have
shown that a person experiencing
near drowning in water up to 21ºC
has the potential for rescue.
If the victim can be rescued from
the water within approximately 90
mins there is a good chance that
the residual oxygen in their body will
keep them alive without permanent
damage to their vital organs.
The problem has been locating
and rescuing the victim in difficult
conditions without furthering human
risk. SeaBotix was approached
by Derbyshire Fire and Rescue in

the United Kingdom to develop
a solution to the more than 700
drownings per year. The UK Fire
and Rescue has the ability to
be on location in response to an
emergency in under 10 minutes,
however, they are unable to work
below the water.

and a purpose built LBV training
simulator by Marine Simulation LLC.

SeaBotix worked closely with the
Derbyshire Fire and Rescue to
develop a new ROV rescue system
that would operate in near zero
visibility, in poor weather and strong
currents, while being simple enough
to operate by rescue personnel.

The SARbot ROV

The total package offers rescue
teams with large-area search
capability and built-in training in a
rapid-response
rescue ROV.

The result is a modified LBV system
with high definition Tritech Gemini
720i imaging sonar, limb grasping
manipulator, video enhancement
and a small diameter, low drag
tether with a 100kg working load.
In addition, the advanced SARbot
rescue system includes a new high
resolution StarFish 990F side scan
sonar from Tritech International

The SARbot ROV in the water
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The SARbot ROV helping body recovery
In field trials with the Derbyshire Fire
and Rescue proved the ROV system
can be setup and deployed in less
than 3 minutes providing rescue
personnel with time to locate the
victim. The system was simplified
to reduce technical aspects found
in ROV systems requiring care or
attention. This allows for rescue
personnel to focus on rescue and
not setup.

For conditions where visibility is
near zero, external ultra bright LED
lights and video enhancement are
used. Upon locating the victim, the
specially designed grasping jaws
attach to an arm or leg and the

rLBV be pulled back to the shore
using it’s ultra strong tether. Once
the rescued victim is to shore, the
medical technicians can prepare
for transport to a local hospital and
ultimate revival.

A typical scenario is one where a
person has consumed alcohol late
at night and decides the nearby
water looks inviting. Upon entering
the water the person is shocked by
the coldness and inhales water. This
process leads to filling of the lungs
and drowning.
Upon receiving a call, rescue
personnel can set up and deploy
at the last seen location of the
drowning victim. Utilising the Gemini
720i imaging sonar, the drowning
victim is located and the rLBV is
navigated to within grasping range.

Sonar image
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Acoustic Releases

Plastic Housing Option

ORE Offshore has completed a
shipment of 100 long-life acoustic
releases. The Push Off Release
Transponder Medium Frequency
Extended Life (PORT MFE) systems
were shipped to a customer involved
with a major fish tracking research
program.

The Cyclops7 fluorometer from
Turner Designs now has a corrosion
resistant body by introducing a
plastic housing option.

The units offer unique capabilities that
are well suited for shallow to medium
depth long-life applications. The
PORT MFE operates for five years
on welded “AA” alkaline batteries.
Additional features of the PORT
include: a release load of 250kg,
capable water depth of 3500m and
acoustic reply status which
indicates a tilted angle, release
confirmation and battery status.

This new housing can be supplied
with a standard or Titanium
connector assembly. This package
will be ideal for users planning long
term deployments in potentially
harmful environments.
The full range of Cyclops-7
versions – Chlorophyll, Rhodamine
WT, Fluorescein, Phycocyanin,
Phycoerythrin, CDOM, Optical
Brighteners, Crude Oil, Refined
Fuels, Turbidity – is covered by the
option.

The unit operates with a mechanical
drive off system and Ultem link
that is ideal for areas which are
susceptible to corrosion, growth
or sediment build up. The PORT
also is available in a Pop-Up
configuration or with a strong back
option to handle increased loads.
The medium frequency acoustic
command structure is very reliable in
areas where vessel traffic is common
and is unsurpassed in multi-path
environments.
Along with the shipment of the PORT
MFE systems, multiple surface
command units, model AMD200RMF,
were sent to the customer as well
This portable, light weight deck
box comes with 20m of cable and
a dunking transducer for ranging
to and releasing the PORT MFE.
Additionally, the PORT MFE is
compatible with the ORE TrackPoint
ultra short baseline (USBL) system
for accurate positioning and quick
relocation.
In addition to this shipment,
ORE Offshore recently received
another order for 100 PORT MFE
systems. Those units are currently
in production and slated to ship in
September this year.
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Chelsea Fluormeter
Chelsea Technologies Group has been
providing crude oil tracking
sensors for Gulf oil spill.
Originally designed for military use
these highly reliable, robust, high
sensitivity fluorimeters have a proven
track record of detecting crude
and refined oils in a wide range of
environments.
The UV AQUAtracka and the UviLux are
just two of the submersible fluorimeters
in Chelsea’s portfolio. These sensors
monitor the concentration of refined
(360nm) or crude hydrocarbons (440nm)
in a range of coastal, oceanographic and
fresh water applications. They have been
designed to be deployed independently
as well as from submersible vehicles,

Positioning
diver held, moored, profiled or as
part of a flow through system.
These robust, compact, lightweight
instruments are ideal for both
shallow and full ocean depth. They
are easy to use and give accurate
and repeatable measurements.
The Chelsea fluorimeters are also
ideally suited for long term
deployment and will be used to
monitor the extent of the pollution
caused after the oil slick has
dispersed. The UV AQUAtracka
displays real-time, live data via the
Chelsea supplied GUI. Similarly,
real-time data from the UviLux
can be transmitted via a Bluetooth
wireless link.

With demand for integrated flexible
solutions for subsea positioning
increasing, Ashtead Technology
has placed an order with CDL for
the purchase of CDL MobIUS-R,
MiniPOS3 and TOGS systems worth
in excess of £600 000.
Newly launched, the MobIUS
(mobile inertial underwater
system) has been designed to
meet the latest needs of the
subsea positioning industry.
Heading, attitude, speed of sound,
acoustic telemetry and ranging are
all available in a slim, compact,
rugged ROV friendly package with
optional U/W display. An integrated
battery pack provides power to the
unit for 24hrs.

The MiniPOS3 is the very latest
inertial navigation system (INS)
from CDL providing highly accurate
Heading, pitch and roll alongside
multiple aiding options including
USBL, LBL, DVL, GPS and
depth sensor to provide an aided
positioning solution that eliminates
almost all of the inherent noise
and availability issues of traditional
positioning systems.
The TOGS (tiny optical gyro system)
is a low cost FOG (fibre optic gyro)
based North seeking compass
with full AHRS capability for use
on vessel, AUV and ROV. Its small
size and light weight allow for an
extremely flexible system suitable for
use where space is at a premium.

Merlin Pumps
Tritech has recently supplied a
significant number of its Merlin
subsea pumps to South America.
This follows local orders for Tritech’s
boost pumps, a higher capacity
pump from Tritech’s ZipJet family,
specially designed for a global
upstream technologies company.
The Merlin pump has been efficiently
designed to avoid blockages or
jams, as there are no moving parts
in the suction flow path. Compact yet
powerful, it is ideal for ROV use.

operation, Merlin may be rapidly
switched from suction to jetting
or be configured to allow jetting
and excavation to be carried out
simultaneously.
The Merlin pumps, individually
named after famous Lochs of
Scotland, are hand built to an
exacting standard at Tritech’s
Aberdeen site.

The Merlin pump

A flow reversal valve can be
operated to back flush the suction
nozzle, should there be an
obstruction. This allows the
operator to break up heavy
and cohesive seabed
mud and sand prior to
excavation.
Power is derived from a
stream of high-velocity fluid
creating a low-pressure
region behind the suction
nozzle. With three modes of
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Portable Tracking

Portable Tracking
Blue Offshore and Caley Ocean
Systems have announced the
commencement of the design of an
innovative cable installation system
for delivery by Spring 2011.
The system features an unique
flexible modular basket carousel,
which enables the carousel to
have variable carrying capacities
to suit the project requirements.

The flexibility and modularity of
the system will reduce costs and
risks to customers through shorter
(de)mobilisation periods, flexible
cable loading schedules and allows
for increased choice in cable
installation methodologies.
“This is an important step forward
for our new venture and we believe
that this innovative solution will
enable us to serve our customers
with greater choice and flexibility.
We are keen to continue our
relationship with Caley Ocean
Systems, whom we have
successfully worked with before”,
said Gerard Kroese, Director of
Blue Offshore.

Modular basket carousel

Caley Sales Director Gregor
McPherson said: “We are delighted
to be given this opportunity to
further develop our cable handling
technology with the exciting new
company. We are all looking
forward to working with the Blue
Offshore team.”

ROTV HAIN
DOF Subsea Norway has installed a
Kongsberg hydroacoustic-aided inertial
navigation (HAIN) subsea system on
a MacArtney Focus-2 ROTV (remotely
operated towed vehicle).
The system was installed in
Stavanger on the vessel Geosund
in preparation for pipeline inspection
work for the Danish sector of Maersk.
Geosund already has a HAIN subsea
installed on its remotely operated
vehicle (ROV). This is integrated into

the survey Eiva Navipak system along
with the Edgetech sidescan on the
ROTV.
The Acoustic and inertial positioning
principles have complementary
qualities. While the acoustic positioning
is characterised by relatively high and
evenly distributed noise and no drift in
the position, the inertial positioning has
very low short-term noise and relatively
large drift in the position over time.

Just like its sister, the Easytrak
Alpha, the Portable is a compact,
entry-level tracking system which is
simple to use and quick to deploy.
The Alpha systems are ideally
designed for small subsea vehicle
operations (ROVs) or basic diver
tracking.
At the heart of the Alpha Portable
system is the console, a yellow
marine-grade case containing
all the electronics for the ultrashort baseline (USBL) system,
including internal GPS, a full size
key-board, large LCD display and
built-in battery. Transponders and
responders are supported through
a number of pre-defined channels,
with switchable interrogation.
The system’s lightweight transducer
incorporates heading and tilt
sensors and offers hemispherical
tracking,giving it a particular
advantage during shallow water
applications. The transducer cable
is pre-moulded to the transducer,
removing the need for a separate
connector.
As with all Easytrak systems, the
integral features can be disabled,
and peripheral equipment can be
added using the external serial and
USB ports.

Easytrak Alpha

A Kongsberg HAIN on a MacArtney Focus-2 ROTV
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The latest subsea tracking system
from Applied Acoustics was unveiled
recently. The portable version of the
Easytrak Alpha adds extra versatility
to the tracking system as it offers an
onboard computer within a splashproof case, enabling it to be moved
very quickly from vessel to vessel, or
quayside.
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See us at
UUVS
Stand 427
21-22 Sept
Optional HD-SDI (fibre or coax)
connectors output directly from
the same compact camera housing

OE14-502 HIGH DEFINITION COLOUR ZOOM CAMERA
Defining Features:
yy800TV
800TV Lines per picture height horizontal resolution (Min)
y10:1 zoom, water compensated optics, 6,000m depth rating
yExceptional dynamic light range and image quality
yMulti-standard video output - Component (Y, Pb, Pr) and
HD-SDI on coax or fibre connectors (Single or Multi-mode)
yThe widest available range of CWDM compatible fibre
wavelengths
yInfra-red remotely selectable DC or serial control using free
issued GUI software

REDEFINING UNDERWATER
INSPECTION
Kongsberg Maritime’s latest compact high definition colour
zoom camera, the OE14-502, offers best in class performance
for all general purpose ROV inspection tasks.
Designed to give excellent image quality and continuously
perform down to 6,000m in the harshest underwater
environments, the multi video standard OE14-502 offers a
range of new features, including; full user configurable
camera settings, direct digital HD-SDI fibre and coax
connectivity, the widest range of fibre wavelength
compatibility and Kongsberg Maritime’s unique infra-red
remote controlled long line drive for Y/Pb/Pr operation.

yLong line drive on up to 300m of triple coax cable (Y/Pb/Pr)
To discover more, please contact us on:
Tel: +44 1224 226500 Email: km.camsales.uk@kongsberg.com

www.km.kongsberg.com/cameras

Flow Meter
Solartron ISA has introduced
the Seastream Cone flow meter
designed specifically for subsea
injection metering, including water
injection, gas lift and inhibitor
injection, all of which play key roles
in optimizing oil and gas recovery
from subsea production fields.
The Seastream Cone complements
Solatron ISA’s highly successful
line of subsea flow meters and
transmitters and adds to its
position as a leading solutions
provider of subsea measurement
instrumentation.
Designed for water depths down
to 5000m, operating pressures of
up to 15000 psi and line sizes from
2in–8in, the Seastream flow meters
are the superior choice for operators
who prefer either cone or venture
technology.
It features Solartron’s classleading SST Series of differential
pressure (DP) transmitters with
their unique silicon crystal sensor
technology. Solartron SST DP

transmitters offer high-accuracy
and long-term stability and provide
uncertainties of ±1% through fully
traceable uncertainty calculations in
accordance with ISO 5168.
With the introduction of the
Seastream Cone, Solartron ISA
becomes the only manufacturer
able to provide all types of
differential pressure flowmeters and
transmitters. In addition, Solartron
ISA offers unrivalled expertise with
20 years experience in subsea
flow-metering solutions ranging from
large turndowns [25:1] to restrictive
installations.

Every Solartron subsea device is
fully tested to rigorous standards
appropriate to the harsh subsea
environment, including hyperbaric
pressure, electrical and EMC, shock
and vibration, and temperature soak
and cycling and meet the highest
international standards, including
API 6A / ISO 10423, ASME IX, ISO
13628-6 and IEC 6100-4.

Solartron ISA has supplied flow
meters to the oil and gas
industry for more than
40 years, and its
products have an
unsurpassed field
service history,
even in the most
demanding and
hostile installation
environments.
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Real Time Monitoring Speeds Rig Move
Nexen Petroleum used a real-time system developed
by Emu Limited for monitoring sea state to inform
operational decisions when moving the jack-up
rig Galaxy III into position alongside the Buzzard
wellhead platform.
Emu’s Oceanographic Team has recently developed
additional functions to augment their real-time
monitoring systems currently being used on North
Sea oil and gas platforms.
The successful use of the real-time system by Nexen
involved data telemetry systems which had been
installed using receiving stations on its Buzzard
platform and on the Galaxy III. The wave periodicity
was of particular significance with a swell period
of six seconds being assessed as the limit for the
re-positioning operation. Emu, in conjunction with
Nexen, developed a real-time spectral interface to
isolate longer swell energy from locally generated
wind waves.
The new real-time spectral splitting system results
from research carried out by Emu’s Oceanography
Team. This enables information on wave energy
spectra to be available to non-technical users.
Additional joint research with the Channel Coastal
Observatory in Southampton (CCO) into the effect
of long period waves on beach defences has
recently been published in “Proceedings of the
International Conference of Coastal Engineers 2008.”
This collaboration led to adoption across the CCO
network, extending from Kent to Cornwall, of the new
system of monitoring sea states to warn of potential
sea defence failures. The system is soon to be
applied to Offshore Wind development operations as
well.
Robin Newman, Emu’s Principal Oceanographer
explained,
“As we roll out the real-time monitoring system
for differing applications, we are delighted by its
successful use by Nexen. It has proved to be cost
efficient as well as having the potential to reduce
operational risk by identifying weather windows.
”The latest application for the Spectral Splitting
Approach will be a decision making tool for the
Offshore Wind Industry with particular relevance to
reducing the hazards when attempting to perform
complex operations such as transferring from a
vessel to a fixed structure.
“Trials have also shown a potential for cost saving for
Wind Farm developers. “
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Wave Energy
Wave energy is an indirect and
condensed form of solar energy.
Waves are typically created by the
interaction of wind with the surface
of the sea.

Image EMEC

The wave height is determined by
the wind (speed, period and fetch),
currents and seafloor bathymetry
(which can focus or disperse the
energy of the waves).

The European Marine Energy
Centre has recognised a number of
different types of energy conversion
device that can capture wave power
and turn it into electricity.

A) Attenuator
An attenuator is a floating device
which works parallel to the wave
direction and effectively rides the
waves. Movements along its length
can be selectively constrained to
produce energy. It has a lower area
parallel to the waves in comparison
to a terminator, so the device
experiences lower forces.

D) Oscillating water column
An oscillating water column is
a partially submerged, hollow
structure. It is open to the sea
below the water line, enclosing a
column of air on top of a column
of water. Waves cause the water
column to rise and fall, which in turn
compresses and decompresses
the air column. This trapped air
is allowed to flow to and from the
atmosphere via a turbine, which
usually has the ability to rotate
regardless of the direction of the
airflow. The rotation of the turbine is
used to generate electricity.

B) Point absorber
A point absorber is a floating
structure which absorbs energy
in all directions through its
movements at/near the water
surface. The power take-off system
may take a number of forms,
depending on the configuration of
displacers/reactors
Image EMEC

C) Oscillating Wave Surge
Converter
This device extracts the energy
caused by wave surges and the
movement of water particles within
them. The arm oscillates as a
pendulum mounted on a pivoted
joint in response to the movement of
water in the waves.
Image EMEC

E) Overtopping device
This type of device relies on physical
capture of water from waves which
is held in a reservoir above sea
level, before being returned to the
sea through conventional low-head
turbines which generates power.
An overtopping device may use
collectors to concentrate the wave
energy.

F) Submerged pressure
differential
These devices are typically located
nearshore and attached to the
seabed. The motion of the waves
causes the sea level to rise and
fall above the device, inducing a
pressure differential in the device.
The alternating pressure can then
pump fluid through a system to
generate electricity.

G) Other
This covers those devices with a unique and very different design to the more well-established types
of technology or if information on the device’s characteristics could not be determined. For example
the Wave Rotor, is a form of turbine turned directly by the waves. Flexible structures have also been
suggested, whereby a structure that changes shape/volume is part of the power take-off system.
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Wavebob’s Wave Power Imperatives
After 10 years’ intensive R&D and accumulated knowledge of the sector, the
developer of the Wavebob system has drawn up a number of pre-requisites
for the commercial exploitation of wave energy:
Survival: Especially challenging for the North Atlantic. Systems must be
designed for the 100-year extremes, the greatest hazard being a freak ‘wallof-water’ presently estimated to be 24m. Certification by a regulatory body
is necessary for marine insurance. Fail-safe modes are essential during
extreme events and breakdown.
Deep water: Ocean waves lose energy and become steeper as the water
shoals; losses become significant as the depth becomes less than half a
wave-length. The North Atlantic energy ‘hot spot’ West of Ireland is centred
on 178m wavelengths, ie longer wavelengths are important. The equivalent
off West Coast USA is over 300m.
25+ year life on site: The main hull structures should be capable of
remaining on site for at least 25 years, and be readily decommissioned
thereafter. The costs of recovering and re-deploying a device at any
intermediate stage should be avoided completely.

Image EMEC

Self-reacting point absorbers: Oscillating systems capable of resonant
energy absorption have been the subject of a great deal of attention since
the 1970’s. The theory is now well established but, until recently, a number
of technical challenges limited the prospects of commercial success.
Self-reacting point absorbers have two advantages, – independence from
the sea-bed, thus minimising installation/maintenance costs and if axisymmetric, can respond to waves from any direction.
Arrays: The energy density of ocean waves is considerably greater than
wind and consequently closer spacing is possible. Theoretically defined by
each unit’s absorption or capture width, in practice an array layout will be
dictated by moorings (slack, for self-reacting devices), the prevailing wave
direction, and foreshore consents.
Tuning and control: Ocean waves are typically a mix of wind-waves and
swell. Most of the time the wave climate is far from regular, and varies
very significantly. North Atlantic wave periods and wave heights can more
than double within 24 hours as depressions pass over. It is essential that
any commercial device will have autonomous control allowing it to tune to
changing conditions and to maximise useful power output.

Image EMEC

Significant installed capacity: Installed capacities should be greater than
1MW, otherwise per unit costs of moorings, grid connection, operations and
maintenance become excessive.
Power capacity: The amount of wave energy that an oscillating system can
in theory absorb is a function of the prevailing wavelength and the oscillating
mode(s). For a North Atlantic site, the theoretical limits are well above 1MW,
averaged across the expected distribution, ie there are many occasions
when the theoretical limit is much higher.
Fabrication: Low cost/long life/low maintenance materials such as concrete
are to be preferred over steel or polymers. Similarly, any need for large dry
docks, deep water harbours, jack-up barges, etc., will add to costs.

Image EMEC

Cost / kWh: This is a matter of minimising costs (capital, opex) and
maximising useful electrical power delivered to the grid.
Health and safety: Access for routine and un-planned on-board basic
maintenance requires clear procedures. The installed equipment should
be safely housed and accessible above the water-line. Boarding and disembarking via a rib, small service craft or helicopter should be well within
acceptable standards up to at least Force 5.
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UT3 looks at various devices
Wave Dragon
Wave Dragon is one of the world’s
largest wave energy converter
(WEC) designs.

converter off the Dale and Marloes
peninsula off the Pemrokeshire
coast by 2012.

Late last year, the project
got into financial diffciluties.
The developers hope this will
not impact upon the planned
development timetable too badly
while they search for new backers
and venture capital.

The design is the result of over 20
years of development and a twoyear environmental assessment
study and surveys. The Wave
Dragon project is part-financed by
European Objective 1 funds through
the Welsh Assembly Government.

Plans remain to deploy the

Wave Dragon is a floating, energy

Sea testing Image: Wave Dragon/Earth-vision biz

Method of operation
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Energy

currently under development

Overtopping on the prototype. Source: Wave Dragon/Earth-vision.biz
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converter which can be deployed
in a single unit or in arrays. A
slack-moored system traditionally
used for mooring ships will be
used to absorb forces from the
Wave Dragon rig resulting from the
exposure to waves and wind.
“The Wave Dragon is moored in
on relatively deep water, ie, more
than 25 m and preferably +40 m
to take advantage of the ocean
waves before they lose energy as
they reach the coastal area. This
is in contrast to many known wave
energy converters that are either
built into the shoreline or fixed on
the seabed at shallow water.
“While it is a floating device, it is
designed to stay as stationary as
possible. It doesn’t convert wave to
energy by popping up and down or
by some parts being moved by the
motion of the waves. It simply uses
the potential energy in the water
that overtops it.”
The assembly consists of two
slender wave reflectors that focus
the incoming waves towards a
ramp. The special elliptical shape
of the ramp optimies this effect,
and model testing has shown that
overtopping increases significantly.
A pneumatic system adjusts the
floating level of the platform to
ensure the optimum ramp height.
“Physically there is quite a complex
relation between the wave height,
the geometry of the ramp and
wave reflectors, the floating height
of the Wave Dragon and – most
importantly – the amount of water
overtopping and storing in the
reservoir,” said a spokesman.
“Many simulations and model tests
have been carried out but achieving
more reliable and refined results
will only be possible by performing
the real sea testing presently
undergoing.
The water fills a floating reservoir
with water at a higher level than
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the mean sea level. This reservoir
contains approximately 8000 m3
water that has to be let out through
the turbines in between two waves.
This head of water is used to drive
especially designed hydro turbines
mounted with permanent magnet
generators, which individually starts
and stops in order to facilitate as
smooth an electricity production as
possible.
Wave Dragon uses traditional hydro
propeller turbines with fixed gate
vanes, which is a mature and well
proven technology that has been
used in hydro power plants for more
than 80 years.
A special, small sized and low
headed turbine has been developed
for possible use in the Wave Dragon.
The turbine uses a siphon inlet
whereas other turbines to be
installed will be equipped with a
cylinder gate to start and stop water
inlet to the turbine.
Wave Dragon has been designed
with the turbines as the only moving
parts. This is essential; not only to
reduce maintenance costs but also
to minimize the harming effects of
marine growth (fouling) and floating
objects in the ocean (like debris).
•Extreme waves will not be a
problem. Model tests have shown
that high waves simply run over the
rig. Extreme wind will also not be
a major problem as Wave Dragon
floats relatively low and is not
exposed to the wind. Typhoons etc.
will be handled by lowering the rig to
just above sea level.
Due to its large size can act as a
floating foundation for wind turbines,
thus adding a very significant
contribution to annual power
production at a marginal cost. The
large size also means that servising,
maintenance and even major repair
works can be carried out at sea,
lowering costs relative to other
concepts.
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Sperboy
Embley Energy has recently
completed an extensive programme
of research and tank testing of its
SPERBOY floating wave energy
converter. This successfully
established the commercial feasibility
of using laminated concrete as a
construction material.
The company is now inviting further
support and investments to enable
testing of prototypes to proceed.
“Most wave energy is to be found
in active seas where SPERBOY is
designed to operate,” said director,
John Blight. “It uses this energy to
compress air by a simple natural
process, which is then passed
through an air turbine driving a
generator to produce electrical
energy.”
The floating structure uses the
oscillating water column principle
(OWC) to capture energy from the
waves.
The OWC consists of a buoyant
structure with a submerged and
enclosed column. Housed above
the OWC on top of the buoy are
the plant, turbines, generators and
associated system facilities.
The principle of operation is broadly
similar to that of fixed OWC’s
designed for shoreline and fixed
installations, except that the entire
body floats and maintains optimum
hydrodynamic interactions for the
prevailing and changing wave
spectrum
OWC devices have been under
research by a number of companies,
and have been widely accepted as
a credible design philosophy for sea
wave energy capture deployed on
shoreline installations for some years,
and are widely used on navigational
buoys.
When deployed in seas along
the Atlantic seaboard of Europe
each unit is expected to have a rated
capacity of about 1MW. Wave power

Consequently the device has
considerable potential for further
reducing the cost of delivered
power” said Blight.
The absence of large quantities of
invasive products such as oils and
lubricants coupled with minimal
impact on seabed ecosystems
makes the device environmentally
friendly.
“We have received significant
support is from the UK
Government’s Carbon Trust, which
has short-listed the SPERBOY as
one of the most promising marine
energy concepts,” said Blight.

is well suited to Western Europe, along
with Canada, United States of America,
Japan, South Africa, Australia and New
Zealand. The energy market is believed
to be some 50TWh of wave power
based upon current consumption.
A key aspect of the SPERBOY’s design
is that it has a minimum number of
moving parts, which are above the
surface of the sea. This minimises
maintenance requirements.
“Current research is looking to extend
the life of the vessel to some 50
years and includes several initiatives
to deliver higher levels of power.

We have successfully deployed a
1/5th scale pilot at sea and has
proved the design concept of the
product. We are now at
the point where a period of
significant investment is required
to take the product through to
full-scale prototype testing and into
commercial deployment.
The total investment sought is
£7 million, of which £4 million
is expected to be ‘in-kind’ from
the engineering and production
partners. £3 - 4 million of cash is
thus sought from ‘private ventures’.
This will enable two full size
prototype WECs to be constructed
and tested at sea.
The device has undergone

extensive research and
mathematical modelling with
1/100th scale wave tank tests.
The early work was undertaken
in conjunction with Plymouth
University Department of
Mechanical and Marine
Engineering supported in part
by a grant from the European
Commission.

Technical Details
DIMENSIONS
Dimensions vary depending on sea
conditions at deployment site. The
maximum size envisaged is 30M
diameter, 50m overall height and
35m draught. The circular plan is
invariant to wave direction.
MOORING The mooring system
composes of three or four
diametric tethers to subsurface
floats moored to suitable seabed
fixings.
Deployment requires very little in
terms of permanent infrastructure.
The main body of the device can
be manufactured in a location close
to the site, floated out, transported
and deployed by suitable vessels.
All the skills required are similar to
most offshore sectors and can be
introduced as required. The actual
deployment location will determine
infrastructure required.
FARM GEOMETRY
All current work has focused on the
deployment of a 10-device farm.
However this is not the optimum
for commercial and operational
considerations. Spacing is around
350 meters, depending on water
depth, with a full size farm of 1000
devices requiring up to 10–15 km2
MAINTENANCE STRATEGY
Routine maintenance would be
carried out on the device with
major works requiring the units of
modular design being replaced
and taken back to shore for
refurbishment. The design aim is a
zero maintenance requirement.
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Sea Dog
The SEADOG pump has been
developed by Independent Natural
Resources to capture ocean-wave
energy. It uses a moving buoyant
block to convert wave energy
to mechanical energy. INRI is
currently looking at using the
principle in the development of
seawater desalination systems and
hydroelectric energy generation.
How it works
The system is based on a buoyant
block (filled with air), connected to
the piston shaft which in-turn moves
the piston assembly through the
piston cylinder.
As the buoyancy block moves down
in the trough of a wave, it draws
the piston downward through the
piston cylinder. The downward
movement draws water into the
piston cylinder through the intake
valve filling the piston cylinder
chamber.
As the next wave lifts the buoyancy
block, the water within the piston

cylinder is under pressure and is
expelled through the exhaust valve.
Each stroke of the piston causes the
water to be pumped from the piston
cylinder in a regular manner.
“The pump operation requires no
fuel or electricity and introduces zero
carbon dioxide into the atmosphere,”
said a spokesman. It is an adaptable
device that can be scaled and
configured for most of the world’s
shorelines.
Pump design and construction is

18.8ft stroke
movement

Piston

Piston
Shaft
Wave Crest

Water line

Buoyancy Block

Wave Trough

simple and uses materials that are
readily available almost anywhere.
Manufacturing is well suited for job
creation in the region of deployment.
It contains no electrical or hydraulic
components which can be damaged
by seawater and possibly introduce
pollutants to the water or air.
An installed and operating pump
system (array of pumps) will continue
to function if one or more pumps are
shut down for maintenance.
Desalination
The pump is capable of delivering
high volumes of water at sufficient
head pressure to supply water for
shoreline desalination facilities.
It therefore has the potential to make
desalination much less expensive as
energy consumption can represent
as much as one-third of the operating
cost of desalinated water.
Unlike some other renewable energy
sources, SEADOG pumps can also
be used in hydroelectricity generation
as a base-load (primary) source
of power, drawing from the water
holding area when it is needed to
match demand.
Once appropriate approvals are
secured a system (array) of pumps
can be deployed very rapidly, with
power generation coming on-line in
stages.

Buoyancy
block stops

Diagram of the Sea Dog pump
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Bottom Wave Generator
“The units make no appreciable
noise or vibration; generate minimal
heat. Marine life will likely flourish
around and on it in a similar
manner to marine buoys. The
propeller spins too slowly to disturb
marine life.

The keynote of Green Wave’s
Bottom Wave Generator is its
simplicity. It consists of nothing
more than a structurally reinforced
fibreglass cylinder with a large
propeller (or impeller) inside that is
connected to an electric generator.
No oil or hydraulics are involved.

“To keep marine life growth from
the internals and to reduce needed
maintenance, it will be equipped
with anti-fouling screens.”

The design philosophy is that it
should be environmentally noninvasive, uncomplicated and
tough enough to work in the rough
environment of the ocean. The
company is currently engaging in
the prototype open-water testing
phase.

Green Wave turbines can be
deployed in any number of units
(prototype group, 100, 200, 500,
etc.) depending on the location and
the electricity production goals.

The device is vertically anchored
into a fixed spot (outside
the breakers in a location
predetermined based on local
stakeholders’ recommendations)
with just its top extending out of the
water.

Green Wave is also developing the
Zero Impact Water Current Turbine.
This device is under construction
and the company will soon be
testing a small-scale prototype. It
will generate 5KW of power in a
constant 5mph current although it
will work at current speeds as low
as 2mph and as high as 10mph.

The generator’s production relies
on the water rising and falling inside
the cylinder, to turn the propeller
and generate electricity.

It will require only 4ft of stream,
river or ocean water to operate
and will be unaffected by debris
flows caused by storms or floods.
The units will be stackable, one
on top of the other, depending on
the depth of the water. They will
be able to generate 5KW of power
while occupying less than 100 ft3 of
space.

The Green Wave generator makes
use of water going past a propeller
(impeller) twice – when it goes up,
and when it comes back down in
cylinder. Conventional technologies
make use of water going through
or past a turbine or propeller only
once.
“The device has a minimal Impact
on environment,” said Green
Wave’s CEO, Mark Holmes. “It
can be deployed in locations
already used for infrastructure and
commerce – around bridge and
pier pilings as well as breakwaters
and other areas that neither
humans nor marine life find
inviting. It can be installed in front
of rocky outcroppings slammed by
dangerous waves, or surrounding
and marking navigational hazards.

The columnar Bottom Wave
Generator from Green Wave.
At its base is a multi-directional
impeller connected to an electric
generator.
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“They do not cause any significant
change in current speed or flow, “
said Holmes. “Indeed, the current
flow behind the turbine will almost
always match the speed of the
current surrounding the turbine.
They are also silent with most
people not being able to tell the
turbines are present, even if people
are standing right above them.
“Planned costs have been put at
$35,000 per unit installed, giving a
4-year payback.”
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Oyster 2
In May 2010, Aquamarine Power
unveiled its new Oyster 2 wave
energy converter design which will
be built in Scotland this summer.
The new 800kW device will
measure 26m by 16m and will
deliver 250% more power than
the original Oyster 1 which was
successfully deployed at the
European Marine Energy Centre
(EMEC) in Orkney last summer. The
new device will also be simpler to
install and easier to maintain.
The company will begin deployment
of three Oyster 2s at EMEC in
summer 2011. All three devices
will be linked to a single onshore
2.4 MW hydro-electric turbine. A
small farm of 20 Oyster 2 devices
would be enough to provide enough
energy for more than 12 000 homes.
“The design concept remains
exactly the same,” said chief
executive officer Martin McAdam,
“but we have improved every
element of that design, from the
size and shape of the Oyster flap,
to the hydraulic power take off and
pipeline system.
“It has very few moving parts, and
the hydraulic elements are modular,
meaning they can be swapped
in and out as maintenance is
required.”

How it works
The Oyster wave power device
is a buoyant, hinged flap which is
attached to the seabed at around
10m depth, and ideally located
around 5000m from shore. This
hinged flap, which is almost entirely
underwater, sways backwards and
forwards in the nearshore waves.
The movement of the flap drives two
hydraulic pistons which push high
pressure water onshore to drive a
conventional hydro-electric turbine.
The Oyster wave power device can
be seen as a large pump which
provides the power source for a
conventional onshore hydro-electric
power plant.
The principle of the bottom hinged
oscillator in 10 to 15m water depth
continues to be exploited by the
new Oyster 2 design. The key
characteristic of having
hydraulic power transmission to
shore and an onshore
hydroelectric plant is also retained.
The new design, however, employs
learn critical lessons learnt from the
Oyster 1 prototype deployment. This
is largely related to the practicalities
surrounding installation, access and
maintainability.
One of the Oyster 2’s primary

The Oyster Concept
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design features is that it has its subframe, foundations and hydraulic
power take-off located to the side of
the main flap. This allows better
access to the foundation, main
bearings and hydraulics
with the flap in the closed/horizontal
position. This is clearly a key
advantage for quick and efficient
installation and maintenance
operations.
The Oyster 2 flap itself is 26m wide.
The choice of the scale of the flap
was made in light of various factors.
“The need for scale is apparent in a
general sense of the relatively small
capacity of marine energy devices
with respect to the rest of the power
sector,” said a spokesman. Wider
flaps can lead not only increased
power captured, but also increased
capture efficiency. There are,
however, several factors that limit

the extent to which it is desirable to
further increase the flap width.
Excessively wide flaps can lead to a
decrease in capture efficiency due
to incoherence of wave force across
the flap. The width also increases
structural loading. This must be
accommodated for, and there are
limits on the magnitude of loads that
can be cost-effectively handled
with a given foundation solution.
The decision to keep the flap hinge

points and the sub-frame to the sides
of the flap itself also means that,
although maintenance is improved,
the flap structure has to effectively
span the distance between the subframes.
As a result, structural constraints
effectively limit the width of the
flap combined with the measured
performance data. This drove
the decision to adopt a 26m wide
oscillator for Oyster 2.

Bottom hinged flaps oscillating in
a surging sea experience energy
loss through viscous effects as a
of the relative velocity between
flap and fluid. Tank tests were
undertaken to examine if these
losses could be reduced through
modification of the edge profiles
of the flap.
It was found that wide rounded
ends (or ‘end effectors’) were best
in terms of power capture.
Other fundamental variables of
the flap itself included the pitch
stiffness, relating to the buoyancy
of the flap as it attempts to right
itself. The pitch stiffness of the
flap was increased over the
original Oyster device.
These improvements in the
flap geometry and pitching
characteristics mean that,
although Oyster 2 is less than
50% larger than its predecessor in
it will produce approximately 2.5
times the maximum power output.
While Oyster concept avoids a
significant part of the maintenance
challenge by siting many of its
most complex components onshore, the challenge of ensuring
the reliability and availability of the
offshore components
remains.
The Oyster 2 design further
helps by minimising the duration,
number and weather sensitivity of
offshore maintenance operations,
and by building redundancy into
the offshore hydraulic power take
off system.
By swapping entire hydraulic
modules in a single offshore
operation, a maintenance
philosophy can be adopted
which precludes the need for
difficult and expensive offshore
intervention.

The Oyster 2 design
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Wavebob
A consirtium led by Wavebob,
the Irish wave energy technology
company, celebrated the end
of last year with a €5.1 million
boost to fund research and
development.
The money, provided by the EU
FP7 R&D programme is to fund
a full-scale pre-commercial,
grid-connected wave energy
converter (WEC) off the coast of
Portugal.
The 6-company consortium will
invest a further €3.4 million,
bringing total funding for the
project to over €8.5 million.
The 6 companies working on the
project are from 5 EU member
states; Wavebob Ltd, (Ireland),
Vattenfall (Sweden), Generg
Novos Desenvolvimentos
(Portugal), Germanischer Lloyd
(Germany), Hydac (Germany )
and Wedge Global (Spain).
The consortium believes
that large-scal commercial
wave farms will be developed
much sooner if a best
practice approach is adopted
internationally.
They aim to demonstrate that
the Wavebob device is the
most suitable technology to be
adopted as the internationally
standardised method of
harvesting energy from the
ocean waves.
Wavebob has been developing
its technology over a ten-year
period and has been conducting
sea trials since 2006. In 2007,
Wavebob first produced
electricity from the ocean at the
Irish Government test site off the
west coast of Ireland. Testing
of the pre-commercial, gridconnected, Wavebob device is
expected to begin off the coast of
Portugal at the end of 2011.
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How it works
The Wavebob is an axi-symmetric, self-reacting
point absorber, specifically designed to recover
useful power from ocean wave energy, and to be
deployed in large arrays offshore.
With the passing waves, the upper and lower
components move with respect to one another.
This generates the energy. Average electrical
power 500kW and greater is expected from North
Atlantic sites.
The outer torus has a diameter of the order of 20m,
and an overall height of 8 m, allowing adequate
space for the power train and control systems below
decks. As a large floating structure, Wavebob is
relatively stable in all but the most severe storms.
Its ability to de-tune in seconds is vitally important in
a resonating energy absorber.
Unlike competitive self-reacting heaving buoys, the
Wavebob’s natural frequency may be set to match
the typical ocean swell (Atlantic 10in, or Pacific
15in), facilitating good energy absorption. It can ride
very large waves and still recover useful power.
The design, however, provides almost
instantaneous tuning and longer period adjustment
of natural frequencies and bandwidth.
The design features low operatiing and
maintenance costs which have a large bearing on
the costs delivered per kilowatt hour.
The Wavebob typically carries three or four motoralternator sets, all or some of which may be
entrained, depending on incident wave energy.
In-built redundancy facilitates remote switching and
high availability when weather conditions might
preclude maintenance visits. The main device
remains on site (for up to 25 years), with individual
components being replaced and taken ashore for
servicing as necessary.

Schematic of the
Wavebob

The main hull structures will be assembled from
smaller pre-cast and extruded concrete units
manufactured using widely available and standard
processes. There is no requirement for deep water
facilities or dry docks. The main hull structures
would be towed to site and attached to prepared
moorings.
On-board autonomous control is a feature, and
there is considerable scope for intelligent systems,
for example individual units co-operating in arrays.
These are highly significant attributes in changing
wave climates, so typical of the North Atlantic.
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Wave Treader
Green Ocean Energy’s Wave
Treader device is to imminently
secure a statement of feasibility
from DNV. This marks the first of a
four stage process which will see
the company become fully certified
– an accreditation which no wave
energy company has achieved to
date.
It is estimated that between 2015
and 2023 that between 7500 and
8300 offshore wind turbines will be
installed in the UK waters.
The idea behind the Wave Treader
is to significantly increase the
energy yield of the traditional
offshore wind farm. It works by
attaching to the point where the
offshore wind turbine passes
through the air-sea interface.
“In shallow waters, the turbine is
normally supported by a monopile
comumn that sits on the seabed,”
said a spokesman. “In this design,
the Wave Treader sits near the
splash zone on the water’s surface
“In deeper waters, the design

Wave Treaders on a wind farm
normally consists of a steel or concrete
jacket that passes through the water
surface. This supports a column
above the water. In this design,
the Sea Treader is attached to the
transition piece, where the metal jacket
meets the column.
The main difference between the two
is the collar which allows the Wave
Treader to attach to the transition
piece will be much larger on the jacket
due to its bigger circumference.

Wind turbine column

Transition piece

Hinge that acts as the fulcrum

Floating bodies moulded from
glass reinforced plastic (GRP).
This allows standard offshore
manufacturing techniques to be
used, and importantly a wide
range of fabrication yards across
the world.
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Combining the Wave Treader
to existing offshore wind farm
infrastructure allows it to increase
the yield from the sea area.
“The power that a traditional wind
farm delivers is naturally governed
by the amount of wind,” said a
spokesman.
“This can be very variable. If the
volume is too small or too great,
the rotors will not move. The Wave

Treader allows the interrupted power
output to be smoothed by a secondary
power source. It also offers improved
personnel access to the turbine.”

Design
The Wave Treader concept is based on
a fore and and aft arm and sponson.
Hydraulic cylinders are mounted
between the arms and the interface
structure.

Offshore Projects
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The forward sponson will lift
and fall as the wave passes the
machine, followeed by the falling
and rising of the aft sponson.
Each will stroke a hydraulic cylinder
in turn. This pressurises hydraulic
fluid, which is then smoothed by
hydraulic accumulators before
driving a hydraulic motor which in
turn drives an electricity generator.
The electricity is then exported
through the cable shared with the
wind turbine.
Periodically, the interface structure
moves vertically to allow for the
effects of tidal range. It can also
rotate to ensure that the sponsons
are optimally aligned with the
wave direction. An initial study
has indicated that the additional
loads placed by a Wave Treader
on a wind turbine’s foundation
are relatively small. It will not
adversely affect the stability of the
wind turbine.
The company is building a full scale
prototype in 2010 for deployment
at a UK test centre in 2011.
The device will be commercially
available in time for deployment in
Scottish Territorial Water and UK
Round 3 offshore wind farm sites.
Steel load bearing members

Diagram of a Wave Treaders
on a support platform

The Wave Treader on a single column
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Langlee E2
Last May, Langlee chose Aker
Solutions as its strategic partner
to complete the design of the
Langlee E2. Aker Solutions will
complete engineering and prepare
for construction based on DNV
standards. The Langlee full-scale
demonstration unit will be installed
at Runde Island, Norway, in the fall
of 2011.
The Langlee wave power converter
uses proven, Norwegian offshore
technologies and construction
standards.
Sea waves move the hinged water
wings of each submerged Langlee
module, analogous to the way
sound waves move the diaphragm
of a microphone. Energy absorbed
from wave motion by the moving
water wings drives a hydraulic
system, which powers electric
generators.
Langlee wave power systems are
permanently moored to align with a
site’s predominant wave direction.
Energy capture from waves arriving
at a 30 deg angle is reduced
by only 10%, compared waves
arriving head-on. High efficiency is
maintained throughout an aperture
of 60deg.
The array of Langlee power
converter modules floats, for
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Above: The Langlee E2 with its hinged doors that move with the waves. Below right: The
system that converts the movement to power. Below left: A number of devices in a farm

best energy capture; wave energy
is highest just beneath the water
surface. The Langlee system is
anchored to the seabed. Each
Langlee module has two pair of water
wings, located one-half wavelength
apart, move in opposing directions
as waves pass through the Langlee
array.
Operating just beneath the water
surface, the Langlee system is
sheltered from damage during heavy
storms, yet remains positioned where
wave-energy conversion has its
greatest potential.
Only the top of each Langlee
module’s four steel buoyancy tubes
is exposed to the splash zone.

140

The Langlee design is simple.
The system features a minimum
number of moving parts, and no
complex components are exposed
to seawater. The system relies on
proven technology and standard
components.
Under extreme wave conditions,
the hydraulic pressure generated
within Langlee modules is
automatically reduced, limiting
structural and component stress.
The rotating motion of module
panels is not limited by stops; the
hinged water wings can rotate 360°
(buoyancy returns the panels to
their upright position).
The Langlee E2 is designed
to survive a 100-year wave of
15 meters and maximum Hs =
7.5 meters, which are typical
specifications for likely offshore
sites. Simulations confirm the
robustness of the Langlee design
with regard to factors such as the
forces generated under a wide
range of wave conditions, anchor
system forces, stability, and fatigue
analyses.
The structural steel framework
is based on steel pipe designs
that have a long-standing track
record in the offshore construction
industry and for which certified
subcontractors are available in local
markets worldwide
“The Langlee E2 wave power
system has a number of
advantages,” said a spokesman. “It
is designed for deployment in areas
with moderate wave conditions.
“The conept is also highly efficient,
converting a greater proportion of
wave energy than many competing
concepts.
“IT is ideal for offshore windfarm
sites: The Langlee E2 is optimized
for 2-6m seas and and water
depths of 50-150m. Power
transmission infrastructure and site
approval costs can be shared with
new or existing offshore windfarms.

I Wave

The Iwave is an elegant solution
to wave conversion. In most wave
energy devices, the mechanical
energy in the wave gets converted to
other forms of energy before it being
converted to electricity. The losses
on conversion are therefore heavy.
In Iwave the mechanical energy
in the wave is directly converted
to mechanical rotary motion and
electricity and hence the losses are
minimum.
The floating device tethered with
chains to piles driven to ocean
bottom. The wave action raises the
heavy partially buoyant piston that
drives the overhead crankshaft by
half turn. The receding wave drops
the piston completing the balance
half turn. One revolution is obtained
for every wave. Using gear box and
generator the current is produced
continuously.
The Iwave device is positioned facing
the waves and floating on the water
at a point near shore where the
waves rise significantly above the
sea level. The waves travel towards
land parallel to the shoreline. Piles
are driven into the ocean bottom
and by means of chains/stay wire
the device is tethered to prevent its
movement horizontally and vertically
“Imagine a bicycle and the pedal
shaft is your crank, said the
inventor, Sampath Kumar. “The
more pressure given to the pedals
the faster it goes. You give partial
pressure you go that fast. You
reverse pedal nothing happens. The
energy is transferred in one direction
only ie from the pedal to the wheel
and not vice versa. The energy
transferred could be intermittent
(partial pedaling). The wheels move
steadily without stalling based on the
intermittent energy received.”
The above analogy is used to
describe the working of this device.
Whenever the waves are higher, the
torque exerted by the rising piston
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is higher. This higher torque is
transferred by the crank to gearbox
to the freewheel (alternator).
Higher the torque, faster movement
of the free wheel (alternator) tends
to happen. In this condition more
current can be produced.
If excessive wave (like in a
storm/tsunami) conditions are
encountered a provision can be
made at the top of the device to
release the water and protect the
device. The device can also be
shut down by closing the walls.
For lower waves the torque
exerted by the rising piston is
lower, thus reducing the speed
of the free wheel (alternator) and
consequently the current produced
is also reduced. The piston acts as
a damper and transfers the energy
as is received from the wave. The
waves entering the device can be
increased by extending the walls
as and when required.
For very small waves the piston
moves up partially, transferring
energy to crank/gearbox. The
crank will drop off without attaining
full revolution and the piston will
wait for the next wave.
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Anaconda
Perhaps the most novel of all
wave energy converter (WEC)
designs is Checkmate Seaenergy’s
Anaconda. This device operates in a
fundamentally different way from other
converter systems.
Essentially, the Anaconda is a giant
distensible rubber tube filled with sea
water under low pressure. It is closed
at both ends. The tube is moored
to the seabed and allowed to float
just beneath the sea surface. The
mooring connects to the Anaconda
just behind the head, allowing the tail
to ‘weathervane’ and thus pushing the
head into the face of the wave front.
Passing waves squeeze this waterfilled rubber tube, starting an internal
bulge wave. Pushed by the wave
crests, the bulges travel through
the tube towards the stern. Speed
is determined by the geometry and
material properties of the tube which is
in turn tuned to the sea state.
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The continuing wave pressure,
sweeping along the tube excites the
bulge grow by progressively gathering
wave energy. At the stern of the tube
this bulge of seawater meets the
power take off. Here, the large pulses
of water are smoothed before the flow
is passed through a turbine generator.
One-way valves ensure the main
direction of the bulge passage but
after the power generation, the water
is fed back into the system.
“We have proven the concept of the
Anaconda at a scale of about 1:25
in very spohisticated wact tanks in
Haslar Portsmouth and Strathclyde,
Scotland,” said Checkmate’s chairman
Paul Auston.
“The model absorbed all of the
incident wave power over a front
equal in width to as much as 5 times
its diameter.
Scaled up, power take-off system
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would result in more than 250kW for
a 7m diameter Anaconda, 150m long,
in waves 2m high. At the larger scale,
energy losses would be much less
significant and the proportion of useful
power conversion much higher.
Professor Rod Rainey, of design
engineering consultants Atkins, one of
the co-inventors said: “The beauty of
wave energy is its consistency.
“One of the traditional problems holding
back wave energy machines is that
devices tend to deteriorate over time
in the harsh marine environment.
Anaconda is non mechanical: it is
mainly rubber, a natural material with
a natural resilience and so very few
moving parts to maintain.”
A device rated at 1MW would contain
about 200t of rubber, making the
Anaconda an exceptionally light wave
energy converter for its power.

Dexawave
This Autumn, the Danish wave power
developer Dexa Wave Energy will
test a 1:5 scale model of its wave
converter in the stormy waters off
Hanstholm, Jutland.

include manufacture of a 5 kW
model converter, procedures and
test setup, deployment, power
production, and a final performance
assessment.

Behind the project is a consortium
with Aalborg University, A1
Consult and a number of private
owned companies, with individual
wave energy competences and
ressources.

The overall outcome of the project
will be to produce power from the
pre-commercial model. The project
will provide a detailed assessment
of the technology performance in
the North Sea wave climate, where
it is expected that the electricity
generated will have a competitive
price as low as 0,06 €/kWh.

This testing programme is partfinanced by a DKK5million
(US$1million) support package from
the stated owned infrastructure
operater Energinet. This is the first
time that the company has received
public sector support.
Dexa’s wave machine is simple
in concept, consisting of two rigid
pontoons hinged down the middle
so that one can pivot in relation to
the other. In between is placed a
power takeoff system, based on a
pair of hydraulic cylinders driving two
hydraulic engines, which coupled to
two DC generators..
“The first four months of 2010 have
witnessed a period of intense activity,” said
Auston. “this has involved further tank tests,
utilising the sophisticated facilities available
at Strathclyde University, Glasgow.”

The model will use innovative,
simple and flexible technology to
validate wave energy as a costeffective, competitive source of
electrical power. Activities defined

One of the main results of the project
will be the elaboration of important
documentation for the design of a full
scale model, bringing this technology
closer to market.
This scale model will also serve as
a demonstration platform towards
investors and decision makers.

“On the subject of pilot scale vs.
full scale plants, wind turbines and
wave power machines do not share
the same scalability factor,” said
a spokesman. “If you double the
diameter of a wind turbine rotor,
you get four times more power. But
if you double the size of a wave
power plant, you get 11 times more
power.”

The device underwent a series of tests
designed to assess the fatigue life of
Anaconda when deployed.
Consulting Engineers Black and Veatch,
are engaged in a fully independent review
of the technology, this in preparation for an
approach to prospective investors during
2011.
Checkmate Seaenergy has planned the
development and manufacture of the quarter
scale and quarter size devices continue
with a view to deploying these devices in
the ocean for trials at the earliest possible
opportunity.
It is envisaged that these wave energy
converters will be grouped into farms of 5070 units producing over 40mW.

The DexaWave conversion system
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Gravity Mooring
Highland-based marine
engineering specialists, the Gael
Force Group, is targeting major
growth in the fast-developing
global marine renewables
market with an innovative
mooring system. This follows the
announcement by The Crown
Estate, to go ahead with the
world’s first commercial wave
and tidal energy site in the
Pentland Firth.

Gael Force also says that its
gravity anchors, which would
typically be deployed with a
tension-moored system, will help
developers make the most of
their allocated sea-bed
footprint. It allows them to
position the maximum number
of wave and tidal power devices
possible within the consented
space.

The company has designed an
innovative new mooring device
which could save wave and tidal
power developers substantial
amounts of time and money.

At the end of the planned life of
the development, the anchors
can be raised to the surface by
pumping air into the buoyancy
chambers and can then be towed
off site.

The device – called a floatable
gravity-based anchor (FGBA) – is
a massive can-shaped concrete
structure with compartments
which can be filled with air to give
positive buoyancy. Alternatively, it
can be filled with water when the
anchor is to be deployed.

The solution has won the backing
of New Jersey-based renewables
company Ocean Power
Technologies (OPT), which has
contracted Gael Force to build
an initial three 400t FGBAs for
the deployment of its PowerBuoy
wave energy device.

The anchor can be used to
secure to the seabed, different
types of wave and tidal energy
devices – several designs of
which are under development
worldwide.

This will shortly to be installed
at the European Marine Energy
Centre in Orkney (UT3 May,
p124/125).

Because the FGBA can be
floated into position full of air and
sunk gradually under controlled
conditions as it fills with water,
it is much easier to position
accurately than conventional
ballast anchors. The real benefit,
however, is that there is no need
for very high load deployment
vessels and cranes, the cost
of which can easily run into six
figure sums per day.
Gael Force’s FGBA can be
positioned using much smaller
deployment vessels using, for
example, a 10t deck winch for
a 400t anchor. This not only
slashes deployment costs, but
results in a great improvement in
safety.
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The expected increase in
production of anchors, as well as
to current orders for aquaculture
feed barges for the fish farming
industry, has resulted in Gael
Force considering building a
second construction pontoon at
its Inverness base, boosting staff
numbers to cope with demand.
David Guthrie, Managing Director
of Gael Force Group, said:
“Through our work in aquaculture
and marine engineering, we have
many years of experience in the
design, manufacture and mooring
of structures which have to stand
up to the toughest conditions the
oceans can throw at them.
Right: The floatable gravitybased anchor (FGBA)
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A big-fin squid found by the ROV
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Pile Cleaning
When installing a wind turbine, a delay of more than a
few days between mono pile installation, transition piece
placement and grouting operations can be costly as
marine growth and other surface debris can often quickly
appear on the mono pile surface.
As surface cleanliness of the pile is critical for effective
grouting, all loose debris and marine growth needs to be
removed quickly and effectively to prevent any costly grout
removal after installation.
Proserv Offshore’s Aberdeen facility recognised that a pile
cleaning system using a diving team is time consuming
and costly. They set out to develop a system that was
more fast, effective, reliable and with ease of deployment
and recovery.
They specified that the solution require minimal human
intervention and could also be adjustable for a range of
different pile diameters.
The result is the Marine Growth Removal “MGR” tool.
This specialised solution is deployed from a support vessel
and located directly upon the open pile. The surface of the
pile is then prepared by lowering a hydraulically controlled
cleaning sub frame down the pile; utilising high pressure
water jets mounted on a track, a full 360 ° by 450mm wide
path is cleaned around the pile.
Once the carriage has completed a full rotation around
the track, the support fabrication is lowered to the next
position and the surface preparation process is repeated
in the opposite direction. This process continues until
all the transition area has been prepared to the required
standard.
Once complete, the rotations are ceased and the lowered
fabrication is pulled back up the pile to its secured
transport position within the top located fixture. The whole
tool can then be lifted and placed back onto the deck of the
support vessel ready for the next pile deployment.
Using the Marine Growth Removal tool, a pile of 4.7
meters in diameter can be completely prepared to a depth
of 8 meters in less than 2 hours. Considering it would take
a diving team over 30 hours to achieve the same result,
this is a significant time saving for our customers.
The functions of the tool including the circular track speed,
jet rotation and jet pressure are all fully adjustable and
controlled by the operator on board the deployment vessel.
The hydraulic power, high pressure water and electrical
power to the observation camera system are supplied
via an umbilical. All support equipment including the high
pressure, high volume jetting pump is located on the
support vessel.
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BioPower
One way of designing a
mechanical device is to recognise
how similar systems in nature have
evolved over millions of years,
and look for ways to mimic the
behaviour (UT2, March 2010).
This is the ethos behind the
bioWAVE wave power system from
from Sydney-based BioPower
Systems. It is based on the
swaying motion of sea plants in the
presence of ocean waves.
The bioWAVE system is designed
to supply utility-scale gridconnected renewable energy
while being both out of view, and
without affecting marine life. The
unique system sways in tune
with the forces of the ocean. The
hydrodynamic interaction of the
buoyant blades with the oscillating
flow field is designed for maximum
energy absorption.
The system naturally streamlines
when extreme conditions prevail.
In excessive wave conditions, the
bioWAVE automatically ceases
operating and assumes a safe
position, lying flat against the
seabed. This eliminates exposure
to the forces and thus permits
lighter designs and consequently,
substantial cost savings.

“This stretch of coastline is well
known around the world as a
premiere location for wave energy
development,” the CEO of BioPower
Systems, Dr Timothy Finnigan, said.
“The strength and consistency of the
swell here is phenomenal.”
BioPower Systems expects to
commence works at the site by
the end of this year and to initially
produce energy using a 250kW
bioWAVE. A commercial wave
farm using an array of larger 1MW
bioWAVE units would follow.
Preliminary assessments suggest
that the site could accommodate
up to 100MW of installed capacity,
which would provide renewable
energy for up to 55 000 households.
Last Year, BioPower Systems,
signed a memorandum of
understanding (MOU) with the
Spanish global project development
company Elecnor SA.
The MOU establishes a process for
the two companies to work towards
agreements for development
of wave energy projects using
bioWAVE technology in Elecnor’s
core business regions; Spain,
Portugal and South America.

This wave converter project came
a step nearer this year, with the
announcement that it had secured
land access, onshore development
rights and project intellectual
property for a commercial-scale
wave energy site located near the
town of Port Fairy, Victoria.

The company has also signed an
MOU with Siemens to evaluate and
develop joint opportunities for ocean
power conversion. Additionally,
BioPower has selected Siemens as
its preferred supplier of electrical
and control systems technology for
its ocean tidal and wave energy
conversion systems. Finnigan
said that Siemens expertise and
global reach were a natural fit with
BioPower as the company rapidly
commercialises its next generation
ocean energy technology.

The site offers unobstructed
exposure to the immense wave
power resource produced by the
Southern Ocean.

“BioPower and Siemens have
identified specific joint development
areas and over the coming months
we intend to work together to form

Systems are being developed for
250kW, 500kW, 1000kW capacities
to match conditions in various
locations.
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agreements for these areas of
cooperation,” said Finnigan.
“Using well-proven state-of-the
art equipment configured and
installed by experts gives us the
highest level of confidence in the
technologies as we move toward
pilot testing in the ocean,” he
added.
Siemens Ltd Chairman and
Managing Director Mr Albert
Goller said the partnership with
BioPower Systems further
cemented Siemens position as
a major driving force behind the
efficient and sustainable supply of
energy in Australia.
“Siemens is hopeful that our
collaboration with BioPower will
translate into new opportunities
to apply our innovative
technologies in an area of
considerable potential,” he said.
Following factory testing during
2009, the power conversion
equipment will be integrated into
a 250kW bioWAVE ocean wave
energy system, both planned for
deployment at grid-connected
ocean sites in Tasmania.
BioPower Systems is working in
collaboration with Hydro Tasmania
to design the connection of the
pilot
units into the distribution grids at
Flinders Island and King Island
to supply tidal and wave energy
to electricity end-users and to
trial the technologies for an initial
period of one year.
Larger commercial-scale
projects are being investigated
for development at locations in
Australia and abroad following the
pilot phase.
The Biowave system. Image:
BioPower Systems Pty Ltd
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Pieter Schelte Construction
Allseas Group has awarded the
building contract for the dynamically
positioned platform installation /
decommissioning and pipelay vessel
Pieter Schelte to Daewoo Shipbuilding
and Marine Engineering, Korea.
The contract value is € 454.5 million
on a total building sum of over €1.3
billion.
The detail design of the vessel has
been completed. Long-lead items, such
as the power generation
equipment and the thrusters, were
ordered in March 2007. In June 2008,
the high-tensile steel for the
topsides and jacket lift systems were
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ordered. The total value of these
orders was €200 million.
The invitations to tender for the lift
systems of Pieter Schelte will be
sent out this summer. Delivery of
the completed vessel is foreseen for
2013.
Pieter Schelte, with a length of 382
m and a width of 117 m, will have a
topsides lift capacity of 48,000 t
and a jacket lift capacity of 25,000 t.
The pipelay tension capacity will be
2000 t, doubling the capacity of
Allseas’ Solitaire and thereby
surpassing her as the world’s largest
pipelay vessel.
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Decom North Sea
The chief executive of a new industry body set up to
ensure UK businesses are ready to secure opportunities
from decommissioning work over the coming years has
welcomed strong levels of interest from the oil & gas
industry, with new members signing up from a broad range
of organisations.
Brian Nixon, chief executive of Decom North Sea (DNS),
said there was growing awareness in the industry of the
need to secure and maximise economic benefit from the
£30billion, approx, workload of decommissioning work
facing the North Sea over the next few decades.
New members of Decom North Sea include operators,
major contractors, service specialists and technology
developers. Individual companies to have joined recently
include Marathon Oil, BP, Hess, Wood Group, Rotech
Subsea, Peterson SBS and Port Services Group.
The group has also signed reciprocal agreements with
regional energy bodies across Europe to help it reach
as many potential members as possible in the UK and
further afield. These include NOF Energy, East of England
Energy Group, North Scotland Industries Group, IRO (the
Association of Dutch Suppliers to the Oil & Gas Industry),
Offshore Denmark and the Carbon Energy Club in
Belgium.
“Our target is to have 70 members by the end of the year
and I am confident we will achieve and even surpass this,’’
said Mr Nixon. “We have been extremely encouraged by
the results of our membership drive and the welcome we
have received from companies who believe we can make
a significant difference to their growth ambitions both in
the UK and overseas.
“The latest market projections agree that the first major
lump of decommissioning activity in the North Sea is
forecast to ramp up quickly within the next year or two.
This emphasises that now is absolutely the right time
for Decom North Sea to begin its work with the supply
chain, and to stimulate the preparation, collaboration and
innovation needed to secure this vital market opportunity.
“While we will be aiming to help the supply chain to
develop cost reduction techniques in the North Sea
initially, our role will include progressively supporting
companies in future to export the skills and technologies
that result to locations around the world.”
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Decommissioning offshore
Photo : Peterson SBS
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VectorSeis II OBC
ION Geophysical has announced
the commercial availability of its
second generation redeployable
ocean-bottom cable (OBC)
acquisition platform, VectorSeis
Ocean II (VSO II).

and further enhance VSO’s health,
safety, and environmental (HSE)
advantages over conventional OBC
systems.

The original VectorSeis Ocean
(VSO) platform gained a track
record of efficiently delivering the
highest resolution seismic data.
Leveraging ION’s award-winning
VectorSeis sensor, the full-wave
system records broad bandwidth,
multicomponent (4C) seismic
data with superior vector fidelity,
capturing increased frequency
content at both the low- and highfrequency ends of the spectrum.

l Continuous recording that
improves operational efficiency by
overcoming interruptions in data
acquisition due to intermittent
radio transmission in obstructed or
congested areas
l Advanced diagnostic
measurements and consolidated
reporting tools that maximize
productivity by streamlining
maintenance and fault isolation and
minimize the need to pull arrays
onboard to troubleshoot problems
l Enhanced power delivery
system that increases available
recording time.

VSO II includes advanced
capabilities that improve the
system’s operational efficiency

Product enhancements include:

VectorSeis ocean-bottom cable system
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VSO II remains a buoy-based
system that eliminates the need for
a dedicated recording vessel, thus
reducing manpower needs, operational
complexity, and the environmental
footprint. Coupled with the Gator
command and control system, VSO
II automates and simplifies vessel
navigation, spread positioning, data
management, and QC across the
seismic acquisition workflow.
Since 2004, VSO has been available
to the industry exclusively through
ION’s service provider partner
Reservoir Exploration Technology
(RXT). Since the partnership began,
RXT deployed VSO on numerous
projects worldwide, including in the
Gulf of Mexico, North Sea, Brazil,
Caspian, and West Africa. The
exclusivity term expired at the end of
2009.

BGP Challenger

W Africa Vessel

The BGP Challenger is currently acquiring 2D long
offset seismic data on behalf of Spectrum Multi-Client
in the US Gulf of Mexico.

TGS has chartered additional vessel capacity to
address its multi-client opportunities in West Africa.
The company will use Fugro’s Geo-Caribbean for
approximately 7 months to acquire multi-client programs
in West Africa.

The BGP Challenger, which was commissioned in
early 2009 is currently acquiring Phase 4 of Spectrum’s
extensive Big Wave Multi-Client programme in the
eastern Gulf of Mexico. By the end of June the
Challenger had acquired more than 5000km of high
quality seismic data with a 10 000m streamer and 4
260ins3 source array.

The Geo-Caribbean is a modern vessel capable of
towing twelve long offset streamers. It is anticipated
that TGS will take delivery of the vessel on or around
1 September 2010. It is anticipated that over 10 000
km2 of new 3D will be acquired under this new vessel
charter.

Spectrum’s own vessel, the GGS Atlantic, had
previously acquired more than 3700km of Big Wave
Phase 4 before mobilising to Trinidad to acquire a
proprietary 3D survey.

“Over the last three years TGS has increased its 3D
investments significantly in West Africa. In that period
we have acquired over 21 000 km2 of 3D data in this
promising region. We continue to see opportunities
along the Africa transform margin as well as in the salt
basins and see the charter of the Geo-Caribbean as an
opportunity to gain access to a world class 3D seismic
vessel for utilization in a key exploration market,” said
Robert Hobbs, CEO of TGS.

The early stages of the acquisition programme proved
to be extremely challenging. At this time, the notorious
Gulf of Mexico loop currents were most active. Even
more frustrating for both the Challenger and the
Atlantic, was the unpredictable position and movement
of the loop current.

“TGS continues to be successful in diversifying its
world-wide multi-client data portfolio and the charter
of this impressive vessel will significantly further that
effort,” continued Hobbs.

The experienced international crew on board the
Challenger coped well and has subsequently achieved
excellent productivity acquiring up to 200km per day.

Spectrum
The NVG10 multi-client 3D survey is supported by
industry funding and data from the survey will be
available for customers from Q2-2011.

TGS has commenced a new multi-client 3D survey in
partnership with PGS.
This project, NVG10, covers a
3500 km2 area in the North Viking
Graben area of the Norwegian
North Sea. The project is being
acquired by the PGS Atlantic
Explorer and utilizes PGS’
GeoStreamer Technology.
“Substantial customer interest
has encouraged a second
consecutive year of data collection
in this area, allowing TGS and
PGS to continue building on the
successful North Viking Graben
multi-client 3D project acquired
in 2009 with PGS,” stated Kjell
Trommestad, VP and General
Director, Europe for TGS.
PGS Atlantic Explorer
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TGS Fugro
TGS announced another season of acquisition
of long offset data on the Norwegian
Continental Shelf (NCS) in cooperation with
Fugro.
The data to be collected include approximately
15 000 km for the North Sea Renaissance
(NSR) survey in Holland, Norway and UK,
approximately 10 000 km for the Mid-Norway
Regional (MNR) survey in the Norwegian Sea
and approximately 15,000 km for the Norwegian
Barents Sea Regional (NBR) survey in the
Barents Sea.
TGS will dedicate two vessels, Bergen Surveyor
and Northern Genesis, during the summer
season to acquire the NSR project. The data
acquired by these vessels will be processed at
TGS’ imaging centrein Bedford, England. Fugro
will also contribute two vessels, Geo Arctic and
Akademik Lazarev, to acquire the MNR and
NBR data, respectively. Fugro will process the
data acquired on those two projects.
With the 2010 acquisition program, TGS’ total
long offset grid on the Norwegian Continental
Shelf (NCS) increases to approximately
260,000 km, constituting the most important 2D
seismic dataset for the oil industry in the NCS.
Data from the three surveys will be available for
customers late 2010.

PGS Petrobras
Petrobras and PGS have signed
an agreement for PGS to install
a permanent seismic monitoring
system in the Jubarte field in the
North Campos Basin, Espirito Santo
province, offshore Brazil.
PGS shall provide and install its
OptoSeis fibre-optic system, as well
as perform seismic acquisition and
data processing for the project.
This project is a significant step
forward in the use of geophysics
for reservoir surveillance, in
particular 4D4C seismic to map
the flow of fluids in Brazil’s
deep water reservoirs. It shall
further improve the quality and
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timeliness of information that
Petrobras’ geophysics team provide
their counterparts, reservoir and
production engineers, that operate
the fields.

Per Arild Reksnes, Executive Vice
President New Ventures, PGS.
“OptoSeisTM provides high quality
seismic on demand for both new
and mature fields.

OptoSeistechnology provides
richer data than other commercially
available optical systems. In addition
to providing better data quality,
the OptoSeissystem is certified for
reliability for the life of the reservoir.

The data from the system will give
the basis for improved decisions
on well placements and IOR/EOR
programs. This will increase the
recovery factor, which is vital for the
commercial success of expensive
deepwater field developments.”

“Petrobras is recognized as a
world leader regarding deep water
technology. Hence PGS is very
pleased to have been given the
opportunity to help Petrobras moving
the technology frontiers again, “ said
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The initial project covers a portion of
the Jubarte field that is over 245km2,
in water depths of 1240–1350m.
Depending on the results the project
can grow to cover the entire field.

Sea Bird
Seabird’s Osprey Explorer has been
awarded a firm contract for 7000km
in East Africa, possibly extending to
a further 10 000km conditional upon
final contract terms and execution.
Three of its 2D vessels, the Northern
Explorer, Osprey Explorer, and Aquila
Explorer are currently engaged on
contracts through to November 2010.
The Munin Explorer is contracted to
mid September 2010, while Harrier

Explorer is continuing on a long
term charter to PGS to August 2011.
The Geo Mariner, its 3D shallow
water vessel, is employed through
August 2010, with good prospects of
continued work in West Africa.

and SeaBird is pursuing several
alternatives for this vessel in West
Africa and elsewhere.

The Hawk Explorer is presently
working in Gulf of Mexico as source
vessel for CGG Veritas. This
engagement is not expected to be
extended beyond end of June due
to the impact of the recent oil spill,

The OBN operation in North Sea
with Hugin Explorer and Kondor
Explorer is progressing as planned
with 625 of 750 total Nodes
deployed and to date 30% of the
shooting program completed.
Pending weather conditions the
survey is expected to be completed
early August 2010.

of its kind in the industry, is an
ice-class environmentally friendly
Ulstein SX120, with a revolutionary
design. It has a maximum towing
capacity of 20 streamers and
will be initially equipped with 16

Sercel solid Sentinel streamers and
Nautilus acoustic positioning and
streamer steering devices, enabling
it to provide high-end marine
services including wide-azimuth
and BroadSeis acquisition.

Oceanic Vega
CGGVeritas has taken delivery of
the Oceanic Vega, its new seismic
vessel co-owned with Eidesvik.
The Oceanic Vega, said to be the
largest and most powerful vessel
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Hyperdynamics 3D
Hyperdynamics is using the
seismic vessel Ramform
Challenger to shoot the 3-D a
3,635-km2 3-D seismic survey.
This is the first 3-D survey to be
acquired offshore Guinea.
The seismic data will be acquired
over two separate portions of the
contract area that were identified
as being the most prospective
based on results from earlier 2D
survey work.
“The 3-D survey represents the
final step in our technical program
to acquire the detailed images of
the prospects we need to select
the location for our first exploration
well to be drilled in late 2011,” said

The Ramform Challenger

EMGS Contract
Electromagnetic Geoservices
(EMGS) has signed a multi-year
contract worth a minimum of
US$150 million with PEMEX.
The work programme, which is
located in the Mexican sector

of the Gulf of Mexico, consists of
approximately 30 deep water 3D
EM surveys. Data acquisition will
be performed using the purposebuilt 3D EM vessel BOA Thalassa,
with mobilisation towards the end of
August.

EMGS’s purpose-built 3D EM vessel BOA Thalassa
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As previously communicated,
EMGS anticipates that the
contract will generate 2010
revenues in the range of
US$20–25 million, and that the
remaining contract value will be
recognised in 2011 and 2012.

TGS in Greenland
Hyperdynamics’ President and
CEO Ray Leonard. “We believe
these blocks hold the potential for
world-class oil discoveries.”
Petroleum Geo-Services (PGS)
of Norway is under contract with
Hyperdynamics both to acquire
and process the seismic data.
The acquisition work is expected
to take approximately 13 weeks,
and processing should take an
additional 25 weeks to complete,
with initial results available within
10 weeks.
Hyperdynamics’ evaluation of the
processed data is expected to
begin in the first quarter of 2011.

TGS announced acquisition
commencement of 15 000km of
multi-client 2D seismic data off the
northwest coast of Greenland in
Baffin Bay.
This season marks the 12th
consecutive year of new data
acquisition by TGS in Greenland.
TGS will use the M/V Bergen
Surveyor to acquire the survey.
The data processing will be done
at TGS’ imaging centre in Bedford,
England.
TGS dominates the multi-client
seismic market in Greenland and
following the 2010 acquisition plan
the TGS Greenland seismic library
will contain approximately

CGG Launches Broadseis

CGGVeritas has launched of BroadSeis, a new integrated
service for high-resolution marine seismic. BroadSeis is
an innovative solution based on the deployment of specific
configurations of Sentinel solid streamers combined with a new
patented imaging technology designed to offer oil companies
broadband seismic data, resulting in superior subsurface
images.
BroadSeis capitalises on the performance of the Sercel
Sentinel solid streamer, particularly its extremely low noise
characteristics and its ability to be deployed in configurations
allowing the recording of an extra octave or more of low
frequencies.
Sentinel streamers are designed to record data while being
towed at greater depths and are quieter than other streamers.
When these Sentinel advantages are combined with innovative
specific geometry configurations and our recently patented
ground-breaking imaging technology, BroadSeis delivers a very
high-quality signal recorded over a wide frequency bandwidth.
Robert Brunck, Chairman and CEO, CGGVeritas, said:
“BroadSeis represents real progress when it comes to highresolution imaging of reservoirs. It delivers more precise marine
data with richer frequency content. This fully 3D solution is
ideal for wide-azimuth acquisition as well as reservoir imaging
and characterization in general. It is also immediately available
on all CGGVeritas solid streamer vessels, which make up
most of our fleet. BroadSeis creates remarkable images of the
subsurface and represents a new technological advance in
seismic imaging.”
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120 000km of data, of which approx
40 000km is located in the Baffin Bay
area.
“It is an exciting time in the life
of hydrocarbon exploration in
Greenland. A large number of
companies pre-qualified and bid for
acreage in the current Baffin Bay
tender round.
These companies are awaiting the
award of blocks which is expected to
take place in Q3-2010. In addition,
the industry is closely anticipating
the results from exploration
drilling that is in progress offshore
southwest Greenland”, stated Kjell E.
Trommestad, VP & General Director,
Europe for TGS.

TGS PGS

TGS and PGS are combining to work in the
East Sheland Basin. Project ESB10, covers
an 1100 km2 area in the East Shetland Basin
area immediately west of the United Kingdom/
Norway border.
Ramform Viking, operated by PGS, is
acquiring this multi-client high density 3D
survey, utilizing 16 streamers. The project
allows TGS and PGS to continue building a
multi-client 3D grid south of the successful
East Shetland Basin multi-client 3D project
acquired in 2009 (ESB09).
The ESB10 multi-client 3D survey is supported
by industry funding and data from the survey
will be available for customers from Q2-2011.

Fugro 3D
Fugro-Geoteam AS has signed a contract with
TGS-Nopec to acquire 3D survey(s) in West
Africa. The projects will take approximately
7 months to acquire and Fugro will deploy
its C-Class vessel Geo Caribbean to ensure
efficient production on the large seismic
spread programs. The next planned C-Class
vessel, the M/V Geo Coral will be delivered to
Fugro in August 2010.
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Ice Class Arctic Exploration
Carrying out seismic exploration
responsibly in arctic areas
requires specialised equipment
and methods. These have to
be deployed by exceptional
crews, working closely with
local agencies, to meet the
environmental challenges.
Once such company actively
involved in arctic and other areas
involving surveying in iceberginfested waters, is CGGVeritas
“Offshore exploration has to
be carried out in the short
summer, when there is sufficient
open water for towed-streamer
deployment,” said a spokesman.
“This requires careful planning
for the successful execution,
covering not only the usual
subjects such as spread
configuration, geodesy, and
resupply, but also contingencies,
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health, safety and environmental
(HSE)-preparedness, and cultural
sensitivity.”
Close collaboration with local
authorities and communities is
essential to prevent impact on the
environment and local subsistence
lifestyles.
To protect the Arctic’s wildlife,
marine mammal observers, mainly
from the local community, are
employed to monitor exclusion
zones and to record wildlife
observations.

CGGVeritas acquired transition
zone 3D seismic in a rugged and
environmentally sensitive area of
the Beaufort Sea shoreline with
a very narrow data acquisition
window.
CGGVeritas successfully
put together a shallow water
transition zone team and vessels
to complete this in the limited
available time.

CGGVeritas vessels deploys
passive acoustic monitoring
systems to listen for marine
mammal vocalisations. Source ‘soft
start’ techniques, for example, are
used to prevent startling mammals
in the survey area.

“The principal hazard faced
by CGGVeritas marine crews
is ice,” said a spokesman.
“Support vessels are equipped
with ice radar and assisted by
regular ice reconnaissance
flights. Ice pilots assimilate the
observations, satellite imagery,
and meteorological information, to
provide on-the-spot forecasts of
ice conditions.

During the summer of 2008,

In the summer of 2009 the
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CGGVeritas Viking Vision vessel
was able to record the furthestnorth 3D survey in the western
hemisphere, in the Beaufort Sea.

740 North, for which the crew
were awarded an industry HSE
award. CGGVeritas has a history
of working offshore Greenland,
the Princess and Bergen Surveyor
having acquired over 20 000km of
data there since 2008.

The vessel operated with the
largest areal spread (8 by 150m by
7.2km) ever deployed in the Arctic,
only having to leave the work
area twice due to movement of
pack ice. Total technical downtime
for the entire 55-day campaign
was only 42 minutes, or 0.05%,
allowing almost 1600 km2 of highquality 3D data to be acquired,
surpassing the most optimistic
expectations.

CGGVeritas has a number of
DNV-certified Ice Class vessels,
which will shortly be joined
by the Oceanic Vega, with its
distinctive X-BowTM hull. All are
equipped with Sercel Sentinel solid
streamers, which are preferred in
the Arctic due to their resilience to
in-sea damage.

At the same time another
CGGVeritas vessel, the Bergen
Surveyor, was recording a 2D
survey in Baffin Bay, offshore
Greenland. Over 14 000km of data
was recorded, reaching latitude

Solid streamers also have
increased depth stability in variable
water temperatures and salinity
and are quieter at all frequencies
and depths, particularly in marginal
weather conditions.
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Seismic exploration in the Arctic
poses considerable operational
and geophysical challenges.
The highest possible standards
of specialised equipment, crew
training, and zero impact methods
to preserve the environment
and delicate ecosystem must be
employed.
Once the data is recorded,
the challenge is extended to
processing, where the expertise
CGGVeritas has gained in
handling the unique problems
of ice noise, data recorded over
permafrost and a highly variable
near-surface provides reliable
seismic images of the subsurface.
Far left: The Ice Class Oceanic
Vega, with DNV “Clean”
designation, will shortly be joining
the CGGVeritas fleet.
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C&C

O Power

Subsea 7

C & C Technologies has opened
its West Coast Division and has
appointed Richard McGee as its
West Coast Division Manager.

A new business, O-Power (OP)
has been formed to develop new
technology in offshore engineering.
It hopes to make a significant
contribution to the rapidly growing
offshore wind market.

Subsea 7 has entered into a
global technology partnership
agreement with CRC-Evans Pipeline
International (CRC-Evans) that will
lead to both companies providing
a range of enhanced pipeline
fabrication services to the global
offshore subsea engineering and
construction market.

The West Coast Division is based
near Seattle, Washington. The
office will provide geoscience
services and special projects along
the west coast of North America,
in Alaska, and worldwide. Services
will include hydrographic services,
geophysical services, soils
engineering services, and physical
oceanographic projects.
McGee is a Senior Engineer
and Project Manager with more
than 28 years of multidisciplinary
engineering and applied research
experience. His background
includes managing innovative
aquatic geophysical mapping
programs for government and
private clients. He was the founder
of Global Remote Sensing.

ISO
Acteon has today its acquisition of
IOS Holding AS and its
subsidiary IOS Offshore AS from
Norse Cutting and Abandonment.
Established in 1986, IOS Offshore
is a supplier of mooring equipment
and services to the Norwegian
offshore oil and gas industry. The
company has its headquarters and
principal storage and workshop
base in Stavanger, and additional
operational facilities at several
locations along the Norwegian
coast.
IOS Offshore will continue to be
headed by its managing director,
David Smith, who will report to Tom
Fulton, president of Acteon’s global
mooring business, InterMoor.
David Smith said, “The moorings
market is developing rapidly in
terms of product innovation
and also for cross-border business
opportunities.”
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OP will offer concept development
and analysis, right through to the
supply and installation of product.
It will use the human, physical and
business resources of NE England
to provide attractive and competitive
engineering solutions.
O-Power is an independent
company based in Northumberland.
The creation of OP is supported
by IHC Merwede which carry out
construction of specialist dredging
equipment and a major supplier of
specialist offshore technology and
vessels.

DOF
DOF Subsea’s Australian subsidiary
has acquired SWG Offshore from
Programmed Maintenance Services.
SWG Offshore is a specialist subsea
engineering and construction
business with a track record of
project execution in Australia and
South East Asia. With 40 subsea
construction project management
and engineering employees SWG
Offshore has an FPSO and mooring
installation track record with clients
including Modec and BHP Billiton.
DOF Subsea intends to integrate the
SWG business into its Asia Pacific
operation.
Steve Brown executive vice
president of DOF Subsea Asia
Pacific said. “It’s an extremely
positive move, together, the new
organisation will have the combined
assets, experience and project
background to deliver greater
breadth and depth in subsea
capability and expertise.”
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The technology partnership
agreement will result in CRC-Evans
working with Subsea 7 across its
global operations to provide a range
of onshore and offshore pipeline
technologies and support services to
Subsea 7’s global customer base.
The agreement will commence
immediately and will include the
installation of CRC-Evans’ advanced
automatic welding, coating and testing
technologies at Subsea 7 pipelines
fabrication spoolbases in Angola,
Brazil, Norway and in the UK.
CRC-Evans will work with Subsea
7 to manage the installation of the
new technology and develop the
appropriate procedures and skills
required to ensure that technology
is optimised to provide Subsea 7’s
clients the highest quality of service
possible in a safe, efficient and
effective way.
The agreement will also include
CRC-Evans working with
Subsea 7’s Houston based J-Lay
team to develop and enhance the
J-Lay and double jointing capability
that Subsea 7 currently has on its
flex-lay pipelay vessel the Seven
Seas.
Both parties will also work together
on specific market driven research
and development projects to
design a range of new technologies
that will help Subsea 7 provide
its clients with the enhanced
technical capability increasingly
required to meet the demands
of ultra-deepwater oil and gas
fields in areas such as offshore
Brazil and the Gulf of Mexico.

FoundOcean
FoundOcean has agreed a
three-way strategic alliance with
Tamboritha, the Australian specialists
in underwater technology and ROVbased subsea intervention, and IEV,
the subsea engineering group.
The agreement means FoundOcean
will be one of the first in its field
to focus on Australia. Subsea
conditions around the coast,
including varying water depths and
extremely rocky seabed, demand
substantial pipeline support and
maintenance – one of FoundOcean’s
core strengths. The company’s
long-standing experience in these
services and its established service
base in Batam Island near Singapore
mean the company is well placed
for a number of significant offshore
construction projects due to take
place in Australia in the next few
years.

RS Aqua/Metocean
Hampshire, UK based RS Aqua
have signed representation
agreements with Dartmouth,
Nova Scotia based MetOcean
Data Systems to market and
support their three distinct
product ranges in the UK and
Ireland.
MetOcean recently acquired the
rights to the Novatech location
beacon range from Cobham
Tracking and Locating. It was
this action that brought them into
contact with RS Aqua who have
been UK distributors for that
range since the mid 1980s.
The successful promotion of the
Novatech range encouraged
MetOcean to offer RS Aqua the
distribution rights for its buoy
product range (drifters, markers,
etc) and its naval systems range.
This centres on the mobile
acoustic scoring system (MASS),
a valuable and cost saving tool
for gunnery practice applications.

Oil and Gas Maps
Building upon the success of the
Asia Pacific, West Africa and
Gulf of Mexico wall maps, Infield
Systems is publishing three new
wall maps from the Offshore
Energy Gateway.
•The Offshore Latin America Oil &
Gas Activity Map To 2015
•The Offshore Asia Pacific Oil &
Gas Activity Map To 2015
•The Arctic Oil & Gas Activity Map
To 2015
As part of each wall map Infield is
offering a number of advertising
opportunities, details are listed
within each media sheet.
Most of the 5000 print run for each
map will be distributed through the
Infield Shop and free of charge
at various conferences and
exhibitions during 2010 and 2011.

Some of these include;
• Rio Oil & Gas
• Subsea Europe
• Deep Offshore Technology
Amsterdam
• Offshore South East Asia
• Subsea Aberdeen
• Arctic Technology Conference
• Subsea Tie-backs
• Offshore Mediterranean
Conference
• Offshore Technology Conference
• Oil & Gas Asia
• Offshore Europe
The company is also producing
the Infield Offshore Oil & Gas
Field Atlas Diary. Comprising
39 pages of field development
maps covering all of the important
regions and basins of the world.
The diaries are available as a
week-to-view or page-a-day
format .

Swathe/R2Sonic
As part of its ongoing expansion,
Swathe Services has recently signed
an agreement with R2SONIC (USA)
to represent them as sales agents
supplying the innovative SONIC 2022
and SONIC 2024 in the UK.
The SONIC2022 and 2024 are the
worlds’ first true wideband high
resolution shallow water multibeam

echosounders, with proven results
and unmatched performance.
The R2SONIC has impressed
customers with its flexibility as a
survey tool in comparison to other
commercially available multibeam
systems. Its frequency and swathe
agility, simplicity of operation,
reliability and high quality data.

Technology Centre
FMC’s Brazil Technology Centre
will be located on campus at
UFRJ Technology Park in Rio
de Janeiro, an area that has
been designated as the hub of
the country’s future oil and gas
technology developments.
The building will contain
engineering offices, technical
training and design areas,
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research and development
laboratories, and the capability for
full-scale prototype integration

FMC’s Brazil Technology Centre

and testing of subsea systems.
Construction of the centre will begin
this month and it is expected to
open in the first half of 2011.
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Appointments
Wellstream

Xodus

Intermoor

David Mullen has been
appointed director and the new
CEO of Wellstream. He worked
most recently as CEO of Ocean
Rig and prior to this, Mr Mullen
was senior vice president of
Transocean Inc. and has held a
number of senior positions with
Schlumberger from 2001.

Xodus Group has set up up a
Subsea Advanced Analysis Team
headed by Dr Afshin Motarjemi.

David Cobb has been appointed
Vice President of Business
Development. With more than
13 years of experience in the oil
and gas industry and 11 years at
InterMoor, Cobb will be responsible
for overseeing InterMoor’s global
sales, marketing and business
development efforts based out of
InterMoor’s Houston office.

Dr Motarjemi joined Xodus after
working with London-based Det
Norske Veritas (DNV) for Four years
as Pipeline and Integrity Team
Leader.

Gordon Chapman will step down
as CEO and remain an Advisor
to the Board.

TGS

Simmons

TGS has appointed Kristian Johansen
as its new Chief Financial Officer,

Anthony Cooke has been made
an associate of Simmons and
Company’s Industry & Technology
team.

Most recently, Mr. Johansen was the
Executive Vice President and CFO of
EDB Business Partner in Oslo, which
is one of the largest IT groups in the
Nordic region.

Mr Cooke joined Simmons
from Schlumberger where he
was responsible for business
development, technical
marketing and sales for reservoir
characterisation, geomechanics
and reservoir engineering products
and services.

Nautronix

Jay Collins has been appointed
as a Non-Executive Board
Member at Nautronix. Mr
Collins also currently serves
as President, Chief Executive
Officer, and Director on the Board
of Oceaneering International, Inc.
He is the second senior industry
player to join the new Nautronix
Board following the acquisition of
Nautronix by SCF.

Dr Motarjemi

Bisso

IFP New Energy

T&T BISSO has appointed
Mauricio Garrido as president. He
joined the company in 2008 as
general manager of the Americas
and Europe. He also serves as
vice president of Salvage and
Emergency Response and as
director of Latin American Business
Development for BISSO MARINE.
Previously, Garrido worked for Titan
Maritime as managing director
– Americas.

Incorporated into the recently
enacted French law making
a national commitment to the
environment (known as the “Grenelle
2” law), IFP has not changed its
name to IFP New Energy.

CGG Veritas

This name change had been
announced by the French President,
who indicated on June 9, 2009 in
Chambéry that IFP’s name “does
not do justice to its contribution
to new energies”. Indeed, while
IFP’s activities focused mainly on
oil and gas in 2000, today 50%
of its research and development

CGGVeritas will split the functions
of Chairman and Chief Executive
Officer. Robert Brunck will
continue as Chairman of the
Board and Jean-Georges Malcor
is appointed Chief Executive
Officer.
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Put forward by the French Ministry
for Ecology, Energy, Sustainable
Development and the Sea
(MEEDDM), the new name more
closely reflects IFP’s objectives
and the very nature of its research
programs, with their increasing focus
on new energy technologies (NETs).
It is also a way for the government
authorities to recognise IFP as a
major player in the field of renewable
and fossil energies.
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Maurico Garrido

PDM Neptec
PDM Neptec has recently appointed
Subsea Tech as their new exclusive
representative for France.
Subsea Tech is based in Marseille
and is suited to represent PDM
Neptec’s range of underwater
connectors, cable assemblies and
subsea engineering capabilities.
Lead by Yves Chardard, Subsea
Tech specialises in the design,
fabrication and sale/rental of
intervention and instrumentation
systems for underwater and marine
applications.
In addition, they represent
a number of other industryleading companies, e.g., Cygnus
Instruments, BlueView Technologies
and Lyyn.

programmes are dedicated to
the development of NETs (fuelefficient, hybrid and electric
vehicles, biofuels and green
chemistry, CO2 capture and
storage, etc).
This shift in strategy at IFP,
started in 2003 and incorporated
into the 2006-2010 objectives
contract, falls neatly in line with the
fundamental changes under way in
the global energy and environment
landscape.
In order to take up the dual
challenge set by energy (increased
world demand, reliance on
fossil resources) and climate
requirements, steering an energy
transition towards a lower-carbon
system is now critical
Given the inertia of the energy
system (lifetime of industrial
facilities, time taken for alternative
solutions to reach maturity), a
transitional period is necessary
before a rebalancing of

Anders Hill, European Sales Coordinator of PDM Neptec (left) and Yves Chardard,
Managing Director of Subsea Tech.

the respective contributions of
fossil and renewable energies can
be achieved.
By maintaining the acronym IFP
and adding New Energy, the
new name will very accurately
reflect this position – one of a
transition based on an energy
mix incorporating both renewable
energies and fossil energies.
Through its innovative, industryoriented research work, IFP
New Energy will foster the
emergence of tomorrow’s “green”
technologies, while leveraging
its traditional oil and gas-related
activities.
IFP will harness the advanced
expertise it has developed in the oil
and gas sector, and which can be
redeployed in the NET field, along
with its experience in the field of
technology transfer and business
startups, to foster the development
of “green” sectors and approaches.
The new name not only
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consolidates the development in
the scope of IFP New Energy’s
activities since 2003, but also
further reinforces these changes,
in line with the future 2011-2015
objectives contract.
As part of this contract, IFP New
Energy will continue and step up its
work in the NET field, operating in a
number of new renewable energyrelated sectors, including marine
energies, water management and,
more generally, eco-industries.
The new name also keeps the wellestablished IFP brand, which enjoys
a solid reputation, particularly
on the international stage.
IFP New Energy therefore reflects
the company’s unwavering
commitment to sustainable
development, something it has
been focusing on for over ten
years: a commitment to develop
innovative solutions in order to
ensure a smooth transition towards
a sustainable and lower-carbon
energy system.
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J+S
J+S has been announced as
winners in the “Under £25m
turnover” section of the West of
England Business of the Year
Awards.
These awards are sponsored by
PricewaterhouseCoopers supported
by the Western Daily Press, ITV
West and Beacon South West and
are one of the most prestigious
business awards for companies in
the West of England.
The J+S business has developed
strongly over the past three years,
branching out from our roots in
naval defence and developing
strong businesses in both North
Sea Oil and Gas support services
and the rapidly-growing Marine
Renewables Energy market place.
“This award is a recognition of the
progress we have made and is in
effect an independent objective
validation of our strategy and
performance over

The J+S team receiving the award

Pipeline Engineering
Pipeline Engineering and Supply
was officially presented with the
Queen’s Award for Enterprise 2010.
The ceremony took place at the
company’s Head Office in Catterick,
North Yorkshire. All employees
attended the presentation which
was made by Lord Crathorne, the
Lord Lieutenant of North Yorkshire,
on behalf of her Majesty the Queen.
Willy Watson, managing
director commented, “Winning
this prestigious award reflects
the considerable effort of the
employees Pipeline Engineering
have put into the Company to raise
it from a small North Yorkshire
business providing equipment to
the North Sea to a major player in
the international pipeline industry
with an exceptional professional
image for quality products and
services.”
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Lord Crathorne, the Lord Lieutenant of North Yorkshire, and MD Willy Watson
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Fugro

GE Oil and Gas

Fugro Survey has won the Royal Society
for the Prevention of Accidents (RoSPA )
Occupational Health and Safety Awards
in 2010.

Twenty-six oil and gas industry professionals from 20 countries
worldwide have participated in the fifth GE Oil & Gas University
graduation ceremony held at the business’ headquarters in
Florence, Italy. The graduates represent many of GE’s key
customers in the global oil and gas sector.

The RoSPA Awards scheme is not only
about reducing the number of accidents
and cases of ill-health at work; it also
encourages organisations to develop
robust health and safety management
systems.
David Rawlins, RoSPA’s awards manager
said: “Fugro Survey Limited has shown a
commitment to protecting the health and
well-being of its employees
and others. Organisations which do
this deserve to have such dedication
recognised and that’s where the RoSPA
Awards come in.
As well as there being clear ethical
reasons and legal requirements for good
health and safety management, there is
also a strong business case. RoSPA is
delighted to publicly honour organisations
which have demonstrated their work to
improve performance in this sphere”.
Ali Sutherland, QHSE Manager, Fugro
Survey Limited, said: “This is a significant
achievement for the company and is a
reflection on our employees and their
efforts to provide and maintain a safe
working environment”.
The majority of awards are noncompetitive and mark achievement which
is graded at merit, bronze, silver and
gold levels. Organisations maintaining
high standards can win gold medals,
President’s Awards and Orders of
Distinction.
The RoSPA Occupational Health and
Safety Awards 2010 are sponsored by
NEBOSH (The National Examination
Board in Occupational Safety and Health),
the leading health and safety professional
examining body.
RoSPA Deputy President, Lord Brougham
and Vaux, will host a gala dinner on 22
September for representatives of award
winning organisations at the Hilton
Glasgow hotel.

During the six-month program, a team of experts and instructors
from GE Oil & Gas, university professors and international
professionals covered different aspects of the energy sector,
from the exploration and production of energy sources to their
utilization. Students who successfully completed the program
received certificates in Oil & Gas Technologies presented by
Claudi Santiago, president and CEO of GE Oil & Gas.
Piero Salvadori, president of GE’s Oil & Gas University, said:
“The courses offered through our program are designed to
enhance the training and skills of young energy professionals
around the world. We’re very pleased to have completed this fifth
GE Oil & Gas University course, which has helped to reinforce
our friendship and partnership with many of our key global
customers.”
The GE Oil & Gas University is open to technical professionals in
the global oil and gas industry who are under the age of 32 and
who are sponsored by their companies.

Gilles Bessero
Gilles Bessero, the (outgoing) French Hydrographer has been
honoured by the UK Hydrographic Office for his outstanding
contribution to Hydrography by being named the recipient of the
prestigious Alexander Dalrymple Award 2010.
The announcement was made by Mike Robinson, CEO of UKHO,
at a reception for World Hydrography Day held at the British High
Commissioner’s residence in Singapore.
The award is a symbol of recognition for outstanding dedication
and contribution to world hydrography and as such is an
extremely prestigious award in this sector.
It takes its name from Alexander Dalrymple who established the
Hydrographic Office in 1795 and is regarded as a leading figure
in the history of the development of hydrography.
L’Ingenieur General de l’Armement de 1ère Classe, Gilles
Bessero, has worked tirelessly and successfully over many years
in the service of the Service Hydrographique et Océanographique
de la Marine (SHOM), - the French Hydrographic Office - to
deliver improvements for mariners’ navigational safety at sea.
Gilles was unanimously elected as Chairman of the IHO Strategic
Plan Working Group (ISPWG) at the 17th IHO Conference in
2007.

167

UT3 August 2010

Awards

.....

Research

Research
In eighties and nineties, much of
the leading subsea research was
carried out in the UK. Recognising
the strategic importance of a strong
research base in maintaining

the UK’s position as a centre of
excellence in the global subsea
sector, Subsea UK last year set up the
National Subsea Research Institute
(NSRI).
Still within its 3 year development
phase, the Institute is financially
supported by academia, government
and industry. Government support
is through development agencies
such as Scottish Enterprise, One
North East and the Scottish Funding
Council.

Partner Companies

Acergy
Aker Solutions
Atkins
BP
Cameron
Chevron
CNR International
Fugro
Kongsberg
Lloyds Register
Nautronix
Nexen Petroleum
PEMEX,
Petrofac
Shell
Subsea 7
Talisman
Technip
Total
Wellstream International
Wood Group (JP Kenny)

Universities

Aberdeen
Robert Gordon
Dundee
Newcastle
There are strategic associations
with Gazprom/Vniigaz, the
National University of Singapore
and UNAM (Universidad Nacional
Autónoma de Mexico). There are
also informal associations with
organisations in Brazil, Norway
and Australia.
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Backing the
“Our main purpose is to look for
possible solutions for technology
challenges over the long term up
to 30 or 40 years,” said Business
Manager, Mark Critchley.
“That is how we differ from the
Industry Technology Facilitator,
which reacts to current industry
demands. We need to look more at
the big picture.
It is unlikely that any company
will want to invest in a project,
however, that would have a 20
year payback. The projects should,
therefore, not only deliver longterm improvements, but also have
the scope for more immediate
technological returns.

1 Intelligent condition monitoring
and smart controls
Reliability is a major factor when
designing remote subsea systems.
Rather than reacting to a problem,
we are looking at intelligent systems
that can monitor equipment and
predict potential problems before
they happen. Unplanned repair can
be more expensive than scheduled
maintenance.

“By considering long term demands
we can prioritise research, helping
academia to see what industry
needs and letting industry better
take advantage of the enormous
knowledge base that resides in
universities.
“It also gives a direction for future
skills and training.”
The technological direction of the
NSRI is determined by its Subsea
Technology Advisory Group
(STAG), which is composed of
representatives across the subsea
industry supply chain.
Like many, we see the direction
of the subsea industry is towards
100% subsea facilities, particularly
as the sector looks further offshore,
in increasingly deeper waters. Key
to this ultimate goal is reliability.
“When we first began to consider
which areas we should support,
we soon came up with 20 or 30
prospects. We then refined these to
come up with four projects.
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NSRI Business
Manager Mark
Critchley

NSRI
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An issue in developing long
distance deepwater subsea
systems is getting power to them.
Some processes such as gas
compression have a considerable
energy demand. The NSRI sees
this as topic that will benefit from
special attention.
At present, the power needs to
be supplied from shore or by
an offshore platform. If it could
be supplied locally from energy
harvesting or from a power
generation system nearby,
this would save considerable
amounts in reducing the
transmission cable requirements.

3 Materials

New lighter, stronger cheaper
materials are constantly being
developed to suite a range of
industrial applications.
This project looks at the specific
material demands of the subsea
industry including alternativest to
steel, insulation in pipelines and
corrosion resistance, matching
or when necessary, instigating
research programmes

4 Flow Modelling

Perhaps the most important
aspect of deep water, long
distance tiebacks is flow
assurance. Getting this wrong
can render the whole project
ineffective.
Under certain thermal conditions,
hydrates can form. Much is
known about this phenomenon,
but not enough to prevent
these ice-like crystals blocking
pipelines and stopping valves
from closing.
While the majority of research
is directed at the oil and gas
industry, it is intended that they
should also reflect issues of the
wider subsea community such as
defence, ocean science, survey,
leisure, etc, in the same way
that Subsea UK represents an
umbrella of subsea industries.
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Geophysics and Geohazard: Defining Subsea Engineering Risk
SUT and Australian Society of Exploration Geophysicists One-Day Seminar, 25 March 2010
By Jim Leven, Session Chairman, Department of Commerce
Attacting 80 delegates, this full-day
seminar gave an excellent overview
of this important, but under-publicised
area of offshore activity.
Appropriately, the keynote address
was delivered by Paul Handidaja,
Head Geotechnical Dept, Braemar
Falconer on the subject ‘Do we have
adequate site survey data for jack-up
installation and location approval?’
As Paul showed, site survey reports
for rig installation or rig moves often
have insufficient information, poor
data quality or unreliable results.
Paul outlined the main objective of a
rig site survey, and gave examples
of improper site investigation plan,
insufficient geohazard information,
and poor quality control. Such
shortcomings create delays and
impose substantial risk for jack-up
installation. Paul’s presentation
demonstrated the importance of
understanding the site survey report
requirements, both to minimise these
delays and mitigate the risk.
Julie Gale, Gardline Marine
Sciences, illustrated the use of
swathe bathymetry data as a guide
to the early identification of potential
geohazards, using the data acquired
by the Gardline Geosurvey during
a 2D regional survey in the North
Carnarvon Basin. For this survey,
approximately 7000 line km of 2D
seismic reflection data were collected
alongside swathe bathymetry data in
water depths ranging from 1200m–
4000m.
Julie demonstrated how regional scale
bathymetry data is invaluable for the
initial assessment and prediction of
potential deep water geohazards that
may be encountered in continental
slope/rise settings. Examples of
potential geohazards include confined
and unconfined sediment gravity
flows, regions of potential seabed
slope instability which may lead to
slope failure.
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Steve Wardlaw, Fugro GeoConsulting,
advocated caution when using 3D
exploration seismic as the prime
dataset for site investigation for deep
water wells. Usually, these exploration
data sets have seismic acquisition
parameters optimised for exploration
purposes rather than site investigation,
and should only be utilised for the
assessment of top-hole drilling hazards
with a thorough understanding of the
limitations of the data.
Steve’s presentation looked at
typical data limitations, applicable
data reprocessing techniques and
the identification and ranking of the
different geohazards that impact
deep water wells. He stressed the
importance of integrating 3D seismic
with other sources of available data,
including nearby high-resolution
seismic and geophysical logs and/or
geotechnical borings at offset wells.
Steve recommended several
enhancements to conventional well
site reporting, including a prediction of
formation pressures from the seafloor
to reservoir depths.
Magnus McNeil-Windle, Advanced
Geomechanics, illustrated how
integrating geophysics and
geotechnical data can enhance the
engineering of offshore foundation
designs.
For this purpose, a tightly-spaced
site investigation using carefully
selected tools, both geophysical and
geotechnical, is required. Layout of
the geotechnical sampling programme
should be optimised for both the
expected soil conditions and the
geophysical line layout. Conversely,
any later geophysics acquisition should
be aligned with the geotechnical
programme.
Detailed data analysis requires a
good understanding of the strengths
and weaknesses of each tool and
technique, particularly positional
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accuracies. Magnus stressed that for
many engineering applications, such
as pipeline embedment, gravity base
structures and even anchor holding,
the first metre below seabed is crucial,
but this is often the zone where the
data are less than optimal.
Douglas Bergersen, Acoustic Imaging,
illustrated how new visualisation
techniques can improve geohazard
identification and mitigation. He
provided examples of the greater
facility of the interpreter to garner
information by combining all data in a
3D/4D virtual environment wherein the
interpreter had the ability to efficiently
navigate around the dataset.
Sheila Mackay, Woodside Energy,
provided a perspective on Woodside’s
approach to assessing wellbore
geohazards. This involves an
integrated approach to shallow
geohazard assessment, with an
integrated pore pressure prediction
and wellbore stability analysis.
Woodside’s aim is to drill safer,
smarter, and therefore cheaper wells.
Shallow hazard assessment identifies
not only geohazards, but also drilling
constraints. Sheila provided examples
to illustrate the benefits of this
approach. Overpressured ‘kicks’ in
the Cretaceous Toolonga Formation
have been predicted by identifying
the source of these events, allowing
the planning of casing points and the
design mud weights for safer drilling.
The second case study illustrated
the prediction of the thickness and
percentage of chert in the chert-rich
beds of the Oligocene/Eocene Upper
Walcott Formation, allowing the
selection of the most suitable drill bit
for the expected drilling conditions.
Bill Russell-Cargill, DOF Subsea,
illustrated the range of techniques
available for geotechnical site surveys
on subsea developments. He stressed
the need to acquire this geophysical
and geotechnical data safely, efficiently

Geophysical techniques range from
multi-beam bathymetry; airborne
LIDAR; side scan sonar information;
shallow seismic profiles; ultra-high
resolution multi-channel seismic
data; magnetometer data; refraction
information; resistivity data; seabed
video and pictures. The geotechnical
site survey investigation generally
follows the geophysical investigation,
and requires drilling and sampling.
This stage can entail coring with
wireline downhole techniques or
sampling using piston coring, box
coring or grab sampling. Bill discussed
the role and technical capability of
multi-purpose support vessels in
providing comprehensive geotechnical
site investigations, and the benefits of
integrating geotechnical results as they
are being acquired with the existing
geophysical data through a seabed
survey GIS data model or seabed
visualisation systems.
Nicholas Smith, Geophysicist, Fugro
Survey, provided a case study on the
application of a four-sensor magnetic
gradiometer survey to identify small
WWII ordnance in Caution Bay, Papua
New Guinea. The proposed pipeline
route for the PNG LNG Project runs
through an area previously used as a
WWII artillery testing range. Possible
unexploded ordnance (UXO) posed a
hazard to this development, and Fugro
Survey was contracted to identify any
potential UXO within the proposed
pipeline corridors. The survey area was
particularly difficult due to the presence
of reef outcrops, strong currents, dense
seaweed and shallow intertidal areas.
The magnetic gradiometer calculates
the magnetic gradients in the vertical,
horizontal and longitudinal dimensions,
and produces a total gradient, which
has several advantages over standard
magnetometer surveys.
The gradiometer can detect smaller
targets (to 0.1 nT/m, depending on
background noise level). It also locates
targets directly over their source
bodies, removing the bipolar effect of
anomalies and improving positional
accuracy. The survey corridors were
100m or 200m wide, with a survey line
spacing of 8m. The magnetometer was
towed at a constant height of between
2m and 4m above the seabed in order
to ensure all ferrous objects were
detected.

Fiona Fitzpatrick, Marine Geologist, RPS
Energy, stressed the need for adequate
quality control (QC) in the geophysical
interpretation for geohazards and
engineering site surveys.
Fiona expressed concern that
despite the technological advances
in data acquisition and increasing
sophistication in data processing
and imaging software, interpretation
expertise in engineering site surveys
had declined and development of
interpretation skills stalled. She
reflected that there seems to be
an industry-wide deterioration of
interpretation capability.
Fiona illustrated some costly
interpretation failures that could have
been avoided with independent QC
on the geophysical interpretation.
Regrettably, sometimes emphasis
is placed on QC only during data
acquisition.
Often, the data interpretation,
assessment of hazardous conditions
and reporting are costed together
in one lump sum, immediately
constraining interpretation to a time
frame rather than the prevailing
geological complexities. However,
the final site survey results can only
be as good as the expertise behind
the interpretation. Fiona emphasised
that to minimise costly errors, post
survey QC is a necessity to identify any
interpretation shortcomings.
David White and James V. Hengesh,
Centre for Offshore Foundation
Systems (COFS), UWA, gave an
outline of the current research
at COFS. The identification and
characterisation of geohazards on
Australia’s northwest shelf is an
increasingly significant aspect of
the engineering for new oil and gas
developments, with new fields located
in deeper waters, and where seabed
infrastructure will be founded on soft
and sensitive soils and export pipelines
will cross steep and hazardous terrain.
New techniques developed at COFS
assist the assessment of geohazards.
These techniques address the
evaluation of ground-shaking hazards,
to the characterisation of sensitive
and liquefiable carbonate soils and
the potential for submarine mass
movements to impact on pipelines and
infrastructure.
Dr Bob Whiteley, Coffey Geotechnics,
advocated the integration of marine
seismic reflection with refraction to
enhance coastal geotechnics.
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Much of Australia’s western and
southern continental shelf is capped
by calcarenite, and frequently these
materials are covered by a relatively
thin veneer of unconsolidated marine
sediments. These conditions pose
a major challenge to near shore
engineering construction, and are
difficult to define using continuous
marine seismic reflection methods.
The lack of lateral uniformity, the
variable thickness and the variable
acoustic characteristics create
complicated reflection signatures.
Bob illustrated how underwater
seismic refraction (USR) with near
bottom-towed systems can assist
in the delineation of these ‘hard’
materials. Coffey has developed an
improved USR system that employs
extended detector arrays and
multiple seismic sources, and has
also developed a more sophisticated
approach to USR interpretation. This
new system extends the depth of
penetration to typically about 30m
sub-seafloor.
Jim Anderson, Fugro Survey
demonstrated the application of
Fugro’s seismic refraction technique
for geohazard infrastructure
investigations.
Variable geological characteristics
in shallow seabed substrate,
particularly in Western Australia,
represent a significant geohazard, but
conventional geophysical techniques
have struggled to identify and quantify
this hazard. Marine seismic refraction
surveys are gaining increasing
acceptance as a prime geophysical
tool for the analysis of sub-seabed
conditions.
In-situ acoustic velocities measured
utilising the seismic refraction
technique are related to material
strength, and can therefore be used
to optimise subsequent geotechnical
programmes, such as the assessment
of trenchability, dredgeability or other
foundation engineering properties.
Equipment improvements over the
past 10 years allow greater acquisition
efficiency in water depths from 1m to
70m. A suitable acquisition line spacing
allows the velocity information to be
gridded and contoured to identify
anomalies, or to determine areas which
exceed a threshold velocity.
PDF files of all available
presentations can be found on the
SUT website www.sut.org.au event
archive page
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and without damage to the environment,
offshore contractors’ equipment, the oil
and gas operator’s subsea assets or
their respective reputations.

SUT

SUT
North of England

HIPPS for Subsea Pipelines
Evening Meeting Wednesday, 26 May 2010
By Alan Dobson, Duco Ltd
On Wednesday, 26th May, some
forty people gathered in the Royal
Station Hotel, Newcastle upon Tyne,
to listen to two excellent presentations
under the title ‘High Integrity Pressure
Protection Systems (HIPPS) for
Subsea Pipelines.’
The session was introduced by Dave
Stables of Duco, Newcastle, who
provided a general overview and
history of HIPP systems from their
initial application in the North Sea to
possible future applications in deep
and ultra-deep waters where HIPPS
become enabling technologies for
pipeline installation and high pressure
high temperature service.
The first speaker was Malcolm Carr,
Principle Consultant of Atkins Boreas,
Newcastle, who provided a brief
overview of a typical HIPP system
incorporating a bank of sensors, a logic
solver, and the ‘final element’ (valve).
The system typically can be installed
in line with a pipeline or riser system
and can be configured to actuate the
valve isolating the pipeline or riser
from any incidental overpressure,
hence protecting the system from
bursting.
Most applications of HIPPS to date
have been in the North Sea, where
the driver use has been to reduce
the wall thickness of the pipeline and
hence reduce costs. However, current
systems are being proposed for deep
water systems where HIPPS can be
an enabling technology for the use of
conventional pipelines and risers in
water depths up to 3000m.
The advantages of HIPPS were
highlighted through the application of
four design drivers in pipeline design:
wall thickness reduction, installation
feasibility, buckle (lateral) resistance
and steel catenary riser (SCR)
design. HIPPS provides substantial
efficiency savings in each, all linked
to minimising the wall thickness of
the pipe.
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The second speaker was Chris
Williamson, director of product
development of BEL Valves
Newcastle, who provided an insight
into the operation of HIPPS from
a system designer’s perspective.
The configuration of a HIPPS was
discussed, focusing upon the final
element and the advantages and
disadvantages of using a gate valve
or ball valve design where ball valve
design offers the advantages of size
and weight and the gate valve offers
the advantages of reliability and
efficiency.
A project example was used to
highlight the advantages of a HIPPS
in an installation in the Caspian Sea,

where the only available installation
vessel could not install a full-wallthickness pipeline so that application
of HIPPS was definitely an enabling
technology.
The stringent requirement for functional
safety and reliability was discussed in
detail, focusing upon risk mitigation
through systematic proof testing during
life and stringent factory acceptance
testing (FAT) to provide an acceptable
safety integrity level (SIL).
The meeting was well attended
by a cross section of local subsea
engineering companies, universities
and people involved with the supply
and use of HIPPS.

North of England branch

Offshore Renewable Energy: The Oyster
On the evening of 24th March, the
Royal Station Hotel in Newcastle upon
Tyne was, once again, the venue for a
technical session. Sixty four attendees
sat down to listen to two talks on the
subject of the Oyster, a wave energy
extraction device under development
by Aquamarine Power.
The first presenter was Dr David
Kaye, engineering manager (and,
incidentally, chairman of the Aberdeen
Branch of the SUT) who explained the
principles of the Oyster and discussed
its installation. The Oyster consists of
a flap which moves backwards and
forwards under the influence of the
waves (reminiscent of the shellfish of
the same name), pumping water in a
closed circuit to the beach.
Power take-off, via a Pelton turbine,
is located ashore so that delicate
equipment is not installed in the sea.
Indeed, as David pointed out, the
Oyster is a shallow water device,
located typically 500m off the beach
– optimum for wave energy, but
absolutely non-optimum for installation
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and maintenance since the waves cannot
be turned off!
But the Oyster itself is resilient, because
the flap can ‘drop out’ if the sea state
gets too high, thus avoiding damage.
Currently, a single Oyster (Oyster 1) is
on trial off Orkney. However, this is only
the beginning: Oyster 2 will consist of
three devices, placed reasonably close
together but at slightly different angles
to optimise energy recovery, and the
long-term vision is a bed of Oysters,
harvesting the energy from a swathe of
wave paths.
Testing of the Oyster was carried out at
NaREC, in Blyth, Northumberland, and
our second speaker, Paul McKeever,
described both this testing (for which
he was project manager), and the
instrumentation of Oyster 1.
At NaREC, a single pump arm was
set up in one of the dry docks with the
power take-off unit on the quayside to
represent the elevation of the beach.
Individual sea states were created by

London Branch

Subsea Projects in Australasia

Subsea
Processing

Evening Meeting Wednesday, 26 May 2010
Session Chairman: David Cox
With 164 participants in the Overview
of the Subsea Projects in Australasia
Region session of the Subsea Australasia
Conference, it is certain there is a
strong thirst for commercial knowledge
currently, as Australian companies prepare
themselves for what is certain to be busy
times ahead.
The first speakers of the afternoon, Graham
Bonner, currently the Chevron Upstream
Commissioning Manager for Gorgon, and
Drew Peoples, Chevron’s Wheatstone
Expansion Gas Manager, provided
interesting overviews on the Gorgon
and Wheatstone projects. It was a great
opportunity to hear first-hand the technical
details and time frames of the projects.
The second presentation was from Bill
Tinapple on Subsea Projects in Western
Australia. Bill is the executive director
of petroleum for the Western Australia
Department of Mines and Petroleum. This
was an excellent overview from someone
with first-hand knowledge of the planned
developments coming up in Australia over

hydraulically activating the pumping
arm (hydraulic energy coming from the
next door dry dock which was flooded),
and monitoring included pressures and
flow rates, as well as temperatures
and vibrations in the Pelton Wheel.
Concentrating on single sea states
allowed very accurate assessment of
performance to be achieved.
Offshore, the Oyster is also highly
instrumented – pressures and flow
rates, but it also has strain gauges
to assess the loading on the flap and
the hinge pins. The instrumentation is
marshalled into two boxes and thence
to an umbilical to shore. The umbilical is
actually installed inside the low pressure
water pipeline.
The two presentations were very
interesting, and contained a number
of video clips to illustrate various
points. The questions were numerous
and, eventually, our chairman, Mike
Watchorn of IHC Engineering Business,
had to call a halt. But the discussions
continued informally afterwards while
the attendees enjoyed the buffet supper.

the coming years. Of keen interest to
the commercial participants was the
data presented on the number of trees,
manifolds and kilometres of pipeline
to be installed over the coming 8
years. With a peak of 27 subsea wells
being installed in Australia in 2014
and a 1250km of pipeline in 2013, the
market in Australia over 2013/2014 will
certainly be busy.
Malcolm Rutter, project director
of Clough Limited, provided a
presentation on Effectively Servicing
the Australasian Subsea Market – a
Contractor’s Perspective. Referring
to the lack of ‘critical mass’found in
Australia (compared to the North Sea
or Gulf of Mexico), Malcolm covered
people, assets and places and how
Clough is dealing with the issues
associated with these areas. With an
impending skills shortage in Australian
oil and gas companies, the approach
Clough is taking to overcome this
problem was of particular interest.
Clough’s ‘Talent Management
Assessment’ – to more easily seek
local skills, and their internationalisation
approach – to allow them to tap into
talent from Houston and the UK are
helping the company to keep the
pending skill shortage problem at bay.
Malcolm also discussed the need for a
suitably located offshore support base
(equivalent to Aberdeen/Peterhead
in the UK) to help reduce the issues
of mobilising and supporting the
development.
Finally, Ian Wilson, Chairman of
PROFA, presented An Introduction
to PROFA - Pipeline Repair Operator
Forum of Australasia. PROFA
anticipates having a joint industry
Agreement between Woodside,
Chevron and Inpex in place by the end
of March 2010. The aim of PROFA is
to provide a locally-based emergency
offshore pipeline and flow line repair
capability, covering Australian, New
Zealand, and SE Asian offshore
developments. PROFA expect the
system will be capable of diver and
diverless operation to repair pipelines,
including clad and CRA lines, from
6in to 44in nominal diameter. Ian’s
presentation provided PROFA’s
broad plan –from scope definition to
operation, with the goal of having the
full pipeline repair capability in-place
during 2013.
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Subsea Australia Conference, 30 March 2010

Thursday, 18th March 2010
By Iain Knight
The number of projects employing
subsea processing technologies
is on the increase; these include
Pazflor in Angola, BC-10 in Brazil
and Perdido in the Gulf of Mexico. All
of these projects include both subsea
separation and boosting. In this
evening meeting, the SUT sought
to understand the technological
challenges associated with these,
and other, projects together with the
proposed solutions and qualified
technologies utilised.
Our chairman for the evening was Dr
Bob Allwood. After a brief welcome,
Bob introduced the first speaker,
Ove Jahnsen of FMC Technologies.
Ove started by presenting some of
the challenges facing brownfield
and greenfield developments and
the potential advantages resulting
from the use of subsea processing
technologies (increased recovery,
accelerated production, reduced
CAPEX and enhanced flow
management).
Ove went on to explain that subsea
processing generally includes
boosting, gravity separation,
raw seawater injection, compact
separation and subsea gas
compression. These technologies
are now significantly proven except
for compact separation and subsea
gas compression, which are due
to be proved in 2011 and 2014
respectively.
In his presentation, Ove explained
how subsea processing technologies
are now enabling the development
of some fields. This includes the
Total Pazflor development, including
gas/liquid separation and boosting
systems to compensate for the low
reservoir energy, deep water, viscous
production fluids and high water cut
early in field life.
The performance of the subsea
separator on Tordis was also
discussed. This was the first full
scale subsea separator for gas/oil/
water and sand with a capacity of
200 000 bpd.
Continued next page
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IRM
Even Meeting Wednesday, 14 April 2010
By Jim Mann, Fugro
Around 70 people attended the latest in
the Aberdeen Branch evening meeting
at the Hilton Treetops Hotel to hear
some of the latest tools available to
inspection repair and maintenance
(IRM) professionals. The evening was
sponsored by MCS Kenny and chaired
by Paul Benstead, Pipelines Manager
for BP based in Aberdeen.
The first of the three presentations
was delivered by Emily Eadington,
Technical Manager for 2H based in
Aberdeen. Emily delivered an in-depth
review of the benefits to be obtained
by ‘Through Life Monitoring Providing
Subsea Asset Health Checks’,
including some examples of recently
mobilised equipment to conduct the
monitoring on the offshore structures.
The 2H submission was that all too
often the need for monitoring is only
appreciated after the event. With some
forward thinking, however, the data
gathered from the monitoring sensors
can be used to predict the conditions
that may lead to failure and early
intervention can avoid those costly
incidents.
Second up on the night was Andreas
Boenisch, Managing Director of
Innospection, with has operational

Continued from last page
This system was installed in 2007 and
after some initial start-up problems
has now achieved over 2,000 hours of
successful operation.
Ove concluded his presentation by
providing FMC’s vision for subsea
processing “Nothing on the surface
and nothing left behind”.
Our second speaker, Tony Laing
of Framo, provided an overview
of Framo’s subsea processing
technologies and the drivers for
implementing these technologies in
field developments.
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offices in Aberdeen and a research
centre in Germany. Andreas presented
‘Flexible Riser and General Riser
Inspection with Electromagnetic
Technologies’.
The process is based on the Saturation
Low Frequency Eddy Current (SLOFEC)
technology and uses a fast scan
technique to develop from existing
hardware and techniques to look more
closely at the generally difficult to inspect
Flexible Risers, with their multi element
construction.
The existing hardware has been used
extensively on flat bottom tanks and
offshore caissons, internal as well as
external, but recent developments
had allowed the use of rope access
technicians to inspect flexible risers in
the air gap. From there, it was a simple
jump to look at marinising the equipment
for use with an ROV, which is often
based on the platform for the annual
inspection programme. Innospection is
working together with Fugro in Aberdeen;
the early results with the prototype
tool have been very encouraging, and
offshore trials are programmed for mid
2010.
Last up was Ryan Phipps, Subsea
Manager for Sonomatic, who presented

In his presentation, Tony stressed the
importance of adopting a systems
approach to the inclusion of subsea
processing technologies and the
involvement of the technology
suppliers at the conceptual stage of the
field development.
Tony went on to describe Framo’s
portfolio of products for subsea
boosting; these include pumps for a
wide range of differential pressures
and Gas Volume Fractions. Tony
explained that the Framo pumps come
with a standard mechanical interface
which allows the pumping mechanism
(centrifugal, hybrid and multiphase /
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‘ROV Deployed Ultrasonic Inspection
Tool (Nautilus 500)’.
Sonomatic has been developing
the ultrasonic inspection tooling for
quite some time, but as is often the
case the development was given an
added impetus when the company
is approached by a major operator.
In this case it was BP, which has a
direct need for the deployment of an
innovative approach to a particular
problem.
Assisted by Subsea7, Sonomatic has
been able to integrate the Nautilus 500
to a Hercules ROV, and the system
is being readied for offshore trials
in summer 2010. The tool itself will
be able to undertake both corrosion
mapping and time of flight diffraction
(TOFD), which allows for the inspection
for corrosion and erosion, as well as
fatigue cracking. With its ability to
operate both horizontally and vertically,
the tool can be used to inspect
pipelines, risers and caisson,s as well
as structural members.
The evening closed with a brief Q and
A session, followed by a light supper
and networking at the bar. Our thanks
go to the presenters, the chairman, the
organisers and the sponsor.

hi-boost) to be changed as the well
fluid properties evolve over the life
of field.
Tony’s closing message was that
enhanced recovery through boosting
technologies is now established.
This is demonstrated by Framo’s
record of delivering over 25 booster
pump systems, with over 900 000
operating hours (in 2009).
After an enthusiastic session of
questions from the audience; we
adjourned to the foyer to refresh
ourselves on a generous supply of
cheese and wine.

30 NOVEMBER – 2 DECEMBER 2010
AMSTERDAM RAI l AMSTERDAM l NETHERLANDS

CELEBRATING 29 YEARS OF DOT

DISCOVER THE UNKNOWN

CAN YOU AFFORD TO MISS
THE INDUSTRY’S MOST
IMPORTANT DEEPWATER EVENT?
REGISTER ONLINE TODAY & SAVE €100*
www.deepoffshoretechnology.com

Why Attend DOT International?
• A unique gathering of the world’s leading executives, managers,
and engineers from major and independent E&P companies.
• FREE world leading exhibition showcasing exclusive technology and services
from industry leading companies.
• Original reports on the current and future state of technology in this frontier
environment delivered by key personnel involved in groundbreaking projects.
• A renewed focus on deepwater technology and equipment, views at the
strategic level with case studies and reports on application technologies.
• Geopolitical and economic evaluations of the future of deepwater around
the globe with input from major, independent, and state-owned operators
and producers.

Use promotional code AD-DOT2 for an extra
€50 saving & free entrance to the exhibition
*Register before 30 October & SAVE €100 on the full conference

Sponsored by:

6WDWHV
Supported by:

Flagship Media Sponsors:
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Register Online Now!

“An Evening
of Elegance”
Society for Underwater Technology Annual
Scholarship Fundraising Dinner and Dance
Book your baby-sitters and grab your dancing
shoes! Don’t miss this “Evening of Elegance”
benefitting the SUT Scholarship Program.
Friday, September 24, 2010
6:00 pm - 7:00 pm Champagne Reception
7:00 pm Dinner
followed by Speakers and Dancing
$175.00/Individual
$1500.00/Table of 10
Register Online Now!
www.SUTHouston.com
Home page – “Upcoming Events”
Villa Rinata
2840 Chimney Rock
Houston, TX 77056
Dress: Black tie
Registration Deadline is Friday, September 17,
2010
Please Contact Jodi Roberts at
jodiroberts@SUTHouston.com with any questions
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