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Small in Size— 
BIG on Performance!
Introducing the new Pathfinder 
Doppler Velocity Log (DVL)

Teledyne RD Instruments’ new 600 kHz Pathfinder DVL  
is precisely what our customers have been waiting for!

Enjoy the proven technology, advanced features, and 
reliability you’ve come to expect from Teledyne RD 
Instruments, in a new ultra-compact design ideally 
suited for small vehicles—and small budgets.

Full details at:
www.teledynemarine.com/Pathfinder_DVL

4" x 9" x 2.8"

Navigator Pioneer

Check out our range of DVL products— 
field-tested and ready to take on your next project:

 Navigate with confidence.

Extend your  bottom-tracking range by 60% with our XRT option!
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WELCOME TO

Dear Reader, 

In this issue you can read about the Royal visit and opening of the new Balmoral 
Subsea Test Centre in Aberdeen. The realisation of this £20m investment is a 
sign of confidence about the future of the oil & gas industry in the North Sea. 
The new test facilities will further enhance Aberdeen’s reputation as a key player 
in the offshore energy sector. Although it is expected to be used for mainly 
in-house testing, the centre is open to customers from a wide range of sectors. 

Aleron Subsea have recently launched their new underwater vehicle: the TRACK-
ROV. This is basically an ROV on tracks and enhanced with several heavy work 
tooling options. The vehicle was designed in mind to be operated at wind farm 
jobs where shallow water and high tidal currents can be a challenge to the tradi-
tional type of ROVs. The Aleron team have come up with a design that is already 
proven to be of great interests to clients in the wind farm business. The company 
is already looking at manufacturing more of these tracked ROVs in the next year. 

Looking at the Southeast Asian offshore market, Thom Payne from Westwood 
Global Energy Group shares his insight and predictions. Looking ahead to early 
2019, Bob Christ, the ROV track leader of Underwater Intervention tells us what 
to expected next year from the event. One of the highlights of the conference 
will be the 2025 Offshore Oilfield Panel Discussion hosted by BP to facilitate a 
discussion between oil companies and subsea/ROV contractors focusing on the 
Gulf of Mexico. Meanwhile at the same time on the other side of the pond, the 
Subsea Expo will take place focusing on the North Sea subsea activities. 

Finally, we look at Isotek’s innovation that aims to change the power distribu-
tion in ROVs and subsea systems by using new type of DC converters instead 
of AC transformers, thus reducing size, weight, and costs. This is now possible 
with the advances in compound semiconductors and MOSFET technology. 

Please take a look at our updated ROV/AUV Parts and Equipment Buyer’s 
Guide (online and in print). We have added more premium listings and general 
contacts of non-listed companies in each category to provide a one stop loca-
tion for those that are looking for equipment and parts manufacturers. 

Best regards, 
Richie Enzmann

UPCOMING EVENTS

12-15 November 2018 – ADIPEC Offshore 
& Marine – Abu Dhabi, UAE
The annual exhibition for the offshore  
oil & gas industry in the Middle East.

27-29 November 2018 – OSEA – Singapore
The largest offshore oil & gas event for Asia 
that has consistently attracted high interna-
tional participation.

29-30 January 2019 – ADECS Undersea 
Defence Technology (UDT) Asia – Singapore
Discover the future and concerns of the under-
sea defence and maritime community in Asia. 

5-7 February 2019 – Subsea Expo –  
Aberdeen, Scotland, UK
Europe’s largest annual Subsea Exhibition 
and Conference organised by Subsea UK. 

5-7 February 2019 – Underwater Inter-
vention – New Orleans, LA, USA
With new features in 2019, including the 2025 
Offshore Oilfield Panel Discussion hosted by 
BP, Underwater Intervention is expected to 
be the most attended in years!

25-27 February 2019 – Oceanology Inter-
national Americas – San Diego, CA, USA
Oceanology International will connect 
you with buyers and influencers from the 
Americas looking for innovative solutions to 
improve strategies for exploring, monitoring, 
developing and protecting the world’s oceans. 

2-4 April 2019 – MCE Deepwater  
Development – London, England, UK
A leading deepwater technology conference for 
the global oil and gas industry. BP will be the lead 
operator sponsor of the event being held in London.

Please check out our website on:  

www.ROVPlanet.com

My name is Richie Enzmann, and allow me to  
welcome you all to the latest issue of ROV Planet! 



Europe’s largest annual
Subsea Exhibition and Conference
Aberdeen Exhibition and Conference Centre (AECC)
05-07 February 2019

Organised
by

Supporting
Sponsors

14692 Subsea Expo19-AD-ROV-Planet-210x297_PRESS READY.indd   1 12/10/2018   12:14

http://www.subseaexpo.com/
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BOE, an Aberdeen-based provider of deepwater buoyancy, insulation and elas-
tomer products welcomed His Royal Highness and more than 100 guests to the 
Balmoral Subsea Test Centre to celebrate the conclusion of its two-year £20m  
investment project.

Since January 2016 the new building has been taking shape at Balmoral HQ and now covers 
the area of more than six tennis courts rising to 18m in height with craneage capacity of up 
to 40 tonnes. The company had to blast through some 15m of Aberdeen’s famed granite 
sub-strata to accommodate the new underground pressure test vessels.

Jim Milne CBE, chairman and managing director of Balmoral, personally took charge of the 
project and said at the launch: “I am immensely proud of the facility and am hugely grateful 
to my colleagues and subcontractors who have worked extremely hard to create this facility  
in what is our 38th year of operations.

HRH THE PRINCE CHARLES, 
DUKE OF ROTHESAY, OFFICIALLY OPENED 

BALMORAL OFFSHORE 
ENGINEERING’S (BOE) 
SUBSEA TEST FACILITY 
IN ABERDEEN
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PRINCE CHARLES OFFICIALLY OPENED BALMORAL OFFSHORE ENGINEERING’S (BOE) SUBSEA TEST FACILITY

“I think you will agree the centre represents a remarkable 
feat of engineering – even more so when you consider it 
was completed within two years.

“Balmoral products, all of which are designed, manufac-
tured and tested here in Aberdeen, can be found on every 
significant deepwater project around the world – from the 
Gulf of Mexico to South America, West Africa and, closer 
to home, West of Shetland and the Norwegian sector of 
the North Sea.

“In these highly risk-averse days the requirement for product 
testing is ever-increasing, the size of products is ever-increas-
ing and the demand for just-in-time delivery is the norm.

“Relying on third party test houses would put us in a very 
uncompetitive situation, that’s why we carry out as many 
processes as we can in-house – from product concept to 
material development, testing and realisation. That’s what 
separates us from the rest of the market.

“We are here to celebrate what I believe is an outstanding 
and enduring addition to Aberdeen’s reputation as a key 
player in the energy sector and one of the United King-
dom’s most innovative cities.”

The new facility offers a wide range of procedures includ-
ing hydrostatic, mechanical and laboratory trials providing 
the industry with a comprehensive resource for all types of 
subsea equipment testing.

New and upgraded vessels simulate conditions to water 
depths equivalent of 7000msw, 23,100ftsw. Most of the 
vessels are installed underground meaning access is at 
ground level making handling much easier and safer.

Bespoke software has been created to allow full test trace-
ability and real time observation from anywhere in the world. 
This level of monitoring is a first for the industry and informs 
clients if current testing is running successfully or not.

Courtesy of Balmoral Offshore Engineering

Courtesy of Balmoral Offshore Engineering

http://www.echologger.com/


HYDROSTATIC TESTING
Upgraded vessels, 40 tonne lifting crane, remote monitoring 
software and procedures are in place offering independent 
testing for all types of subsea equipment to 7000msw equiva-
lent. The standard tests include uplift determination, water in-
gress, instrumented buoyancy loss, hydrostatic compression 
and creep, hydrostatic collapse, bulk modulus, buckle arrest-
ment performance, subsea controls testing, and valve testing. 

The hydrostatic vessels use air driven liquid pumps and 
can accommodate electric, hydraulic and instrumentation 
connections. Each vessel can be fitted with chart recorders, 
pressure and temperature data loggers that provide highly 
detailed results for analysis, while a computer controlled 
hydrostatic test system that automatically performs cus-
tomisable tests using high capacity intensifier pumps via 
touch screen is available on vessels TC1, 2 and 3. This allows 
pressure and temperature data to be fed back to a net-
worked server providing remote real-time test monitoring. 
A pan and tilt subsea camera can be placed in the vessels to 
visually monitor tests when required.

HYDROSTATIC TEST VESSELS
The Balmoral Subsea Test Centre offers more than 20 test 
vessels, each with its own characteristics. Most vessels 
can be fitted with electronic equipment allowing tests 
to be monitored remotely. Ranging from 1010mm (3’3”) 
to 10,400mm (35’6”) in length, with internal diameters 
of 360mm (14”) to 2500mm (98”) and testing to pressure 
equivalents of 700bar (10,150psi), most products and com-
ponents are readily accommodated.

SUBMERSION TEST TANKS
The test tanks are available for the following procedures: 
product weight in water and air, ROV submersion and func-
tionality, submersion and gas leakage, underwater NDT in-
spection, flotation, riser testing, abandonment and cutting 
tool trials, as well as stack up trials.

Although predominantly used for in-house testing and  
development work, the centre is available to customers span-
ning the energy, defence, oceanographic and academic sectors.

Courtesy of Balmoral Offshore Engineering

Courtesy of Balmoral Offshore Engineering

Courtesy of Balmoral Offshore Engineering

http://www.echologger.com/
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FOR ROV NAVIGATION
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Putting together a highly specified remotely operated 
underwater vehicle (ROV) is a complex business, requiring 
fluid integration of components and software from several 
different manufacturers. Getting it all to work together 
takes a high level of collaboration between professionals, 
located around the world. 

A case in point is the deployment of Nortek’s DVL1000 Dop-
pler Velocity Log on the Defender models now being pro-
duced by Pennsylvania-based VideoRay, the world leader in 
inspection-class ROVs. Nortek collaborated with both Vide-
oRay and Vermont’s Greensea Systems – which supplied the 
OPENSEA operational software platform, inertial navigation, 
and an autonomous control system for the ROV – to create 
a versatile, powerful and extremely compact vehicle. In fact, 
it’s small enough to be checked on to an airplane as luggage.

COLLABORATING 
TO MAKE ROVS SMALL 
AND USER-FRIENDLY
When VideoRay was designing a subsea vehicle so compact it could be checked in as luggage at the airport, it 
teamed up with Nortek to keep the size down, while keeping the positioning accuracy high. 

SMALL BUT POWERFUL
The Defender is part of VideoRay’s new Mission Specialist Se-
ries (MSS) of ROVs. Its size and software set-up mean it can be 
operated by one person, while still being capable of replacing 
larger, more costly vehicles in doing many tasks. Weighing just 
18 kg in air, the Defender is highly maneuverable and powerful, 
and comes equipped with multibeam sonar. Despite its size, it’s 
also a “workhorse” ROV, capable of lifting a payload of 10–12 kg 
routinely, and potentially up to 23 kg in some configurations.

VideoRay’s objective with the MSS ROVs is to tailor each 
system to the sensors, tools, depth rating, and thrust 
needed for the specific job at hand, rather than adding 
complexity by retrofitting accessories to a standard ROV. 
This means MSS systems can be customized to meet the 
requirements of a wide range of uses, encompassing the 
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COLLABORATING TO MAKE ROVS SMALL AND USER-FRIENDLY

offshore hydrocarbons industry, aquaculture, academic re-
search, the nuclear industry, defense and more.

“We build vehicles that are small, pack lots of features and 
have lots of power. The Defender has six degrees of free-
dom control. It can pitch, it can lift heavy loads and it’s very 
fast,” says Andy Goldstein, Vice President of Engineering 
and R&D at VideoRay. 

That made Nortek’s DVL1000 a good choice of underwater 
positioning and navigational equipment (speed sensor ar-
ray) for the Defender, given its niche as the world’s smallest 
commercially available Doppler Velocity Log providing this 
level of accuracy, with a weight in air of around 1.3 kg and 
measuring just 158 mm in height. 

“The size and weight of the Nortek DVL really fit perfectly 
into the Defender,” Goldstein explains.

CLOSE COOPERATION
To do that, VideoRay and Nortek worked together closely 
to build the DVL directly into the ROV’s frame and install 
the cabling to communicate with Greensea’s software hub. 

Meanwhile, Greensea and Nortek collaborated to ensure 
that data from the DVL could be integrated with information 
from the other sensors on board to provide a cohesive over-
all picture of location, speed and heading within Greensea’s 
OPENSEA platform, which is well-known across the industry.

The DVL1000 has been adopted by leaders in the subsea 
market, due to its state-of-the-art technology and high ac-
curacy – a strong point in its favor for this deployment. 

Colin Riggs, Director of Product Development at Greensea, 
notes that the DVL1000’s ability to “station keep”, or hold its 
position, even when shifting focus from the sea bottom to a 
vertical surface such as a wall or ship hull, has been impressive.

“The MSS does incredibly well with high degrees of pitch [i.e. at 
steep angles from the horizontal], which I didn’t expect would 
be possible. This vehicle can hold steadily at 60 or 70 degrees 
pitch, and a lot of that is due to the Nortek DVL,” he says.

The Defender’s ability to comfortably lift well over half its 
own weight is another reason why it needs the precise po-
sitioning that the DVL1000, in tandem with other sensors 
on board, can offer. For example, one potential use for the 
Defender is in subsea mine clearance. To do that, the ROV 
needs to be able to carry a sizeable payload of explosives 
and then position itself accurately to drop the explosives 
in the right place, before retreating. There is little room for 
error in such sensitive assignments. 

ATTRACTIVE SIZE, WEIGHT,  
POWER AND COST
Greensea’s Colin Riggs says Nortek’s DVLs offer a blend of 
features that give a good overall “SWaP-C” – size, weight, 
power, and cost. 

“Our software is already integrated with Nortek, so it was 
really just turning on the switch. It was a seamless process,” 
Riggs reports. 

Speaking about the collaborative innovation process, Vid-
eoRay’s Andy Goldstein adds that “The people at Nortek 
have been very responsive to our requests.”

It remains to be seen what this teamwork will yield in the 
future, as the companies collaborate to hone the overall 
package for users still further.

CTO Marcus from VideoRay with his son Austin and Colin Riggs, Director of Product Devel-
opment at Greensea, at a VideoRay, Greensea, and Nortek technology event in Vermont. 
(Courtesy of VideoRay) MSS Defender being deployed at the Port of Long Beach, California. (Courtesy of VideoRay)

Nortek DVL installed in a Mission Specialist Defender. (Courtesy of Nortek)



find out more www.blueprintsubsea.com

enquiries@blueprintsubsea.com
sound by design

Multibeam Imaging Sonars
Single and Dual Frequency - 375kHz to 2100kHz

Micro-USBL Tracking Beacons 
Bidirectional Acoustic Data Modems

RovPlanet2018 HalfPage-Horiz Advert 1 (CMYK, 480dpi)

21 December 2017 13:34:32

The Best capability of 
expandability and versatility in class

Max. depth limit of up to 
6000 meters

High energy efficient of 
minimum 80 percent

Long service life of up to 
1000 operation hours

More information about our maxon 
thruster can be found on our website:

https://www.blueprintsubsea.com
http://dwtekmarine.com
https://www.etracker.de/ccr?et=JL9o41j6KPpzI07LiF30slYhXHdyfYbylz1E+J5edLI=&etcc_med=offsite%5Fbanner&etcc_cmp=KASC%5FThe%20maxon%20thruster&etcc_par=ROV%20Planet&etcc_ctv=MT40&etcc_var=quater%20page&etcc_tar=Visits&etcc_url=https%3A%2F%2Fwww%2Emaxonmotor%2Ecom%2Fmaxon%2Fview%2Fcontent%2Faquatic%2Dsolutions


14 | ROVplanet

The TRACKROV system Aleron has designed was based on 
a specific client requirement for a deployment system that 
could outperform a work class ROV, particularly in areas of 
high current and shallow water. On the other hand, the sys-
tem still had to be compact enough to fit onto a small vessel 
and adaptable enough to run a variety of tools & sensors in 
difficult seabed environments.

During the early stages of the TRACKROV development 
Aleron engaged with PanGeo Subsea who are the market 
leaders in acoustic surveys. The idea was to tailor the design 
specifically for the deployment of the PanGeo Sub Bottom 
Imager (SBI) system to provide an optimised platform for 
UXO surveys, cable surveys, and other underwater surveys. 
The platform comes with auto levelling capability so the SBI 
could be flown at its optimum 3m to 3.5m above the seabed 
to gather stable data. The operator is also able to control the 
heading of the acoustic beam during vessel and tidal move-
ments by using the TRACKROV’s auto heading. 

The system design and build commenced in early 2018 
which then moved to harbour trials in April. During these 
trials Aleron were able to demonstrate the stability of con-
trol over the system and show the excellent quality of data 
being obtained by the PanGeo system. TRACKROV is also 
equipped with an 8” STS Predator dredge pump to demon-
strate dredging capability for when a target requires expo-
sure and confirmation.

After the sea trials Aleron were awarded a significant con-
tract for a European UXO survey which has now been run-
ning very successfully for several months. This proof of con-
cept and great interest from other prospective clients have 
allowed Aleron to commence with the next TRACKROV.

Gary McConnell commented: “The TRACKROV’s success so 
far has been down to a capable and experienced team, strong 
partners, and alliance to clients that believed in the concept 
and were willing to work with us to prove this new system 
in the field. We believe that the current survey schedules in 
the renewables sector have now been accelerated because 
of this new development.  We hope to have several more 
systems out in similar operations during 2019”.

The renewables industry has many large wind farm developments that require major UXO and cable survey cam-
paigns to be performed in shallow water and high current areas which are proving extremely challenging to 
work in for many traditional types of ROVs. Meanwhile, the latest survey technologies demand stable deploy-
ment platforms to ensure the best results.

ALERON SUBSEA HAVE RECENTLY LAUNCHED  
A NEW UNDERWATER VEHICLE: 

THE TRACKROV
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Courtesy of Aleron Subsea
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24 Port Fast Ethernet Switch for Subsea Use

Bandwidth control on ports
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Zetechtics has enhanced its rental fleet with the
addition of an advanced technology Subsea Graphical 
Datalogger, Jupiter Proportional Manipulator Control
System and the latest Class 1-4 ‘smart’ Torque Tool. 

Zetechtics Rental
Fully FAT’d and configured for your application, with a
comprehensive documentation pack, quick start guides 
and 24/7 technical support, Zetechtics rentals offer high
quality, cutting edge technology for subsea operation. 

For further information and advice, please speak to one
of our Zetechtics sales team members or our global
representative, Seatronics, who will be happy to help.

Tel: +44 1224 853100/ www.seatronics-group.com

http://www.zetechtics.com
http://www.zetechtics.com
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OSEA is the largest oil & gas event for 
Asia that has consistently attracted 
high international participation. New 
for this year is the Gas Pavilion, 
dedicated to all movers and shakers in 
the gas sector. Join more than 1,000 
leading exhibitors at OSEA2018 and 
make use of this well-established 
platform to reach out to over 12,000 
buyers from the region.

Contact our sales team at  
enquiry@osea-asia.com to find 
out more about exhibiting options. 

27 - 29 NOVEMBER 
2018

 #OSEA2018

Supported by:

Tel: +65 6233 6688    
Fax: +65 6233 6633 
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OSEA
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OSEA2018 Conference speaker, Thom Payne, Director, Westwood Global 
Energy Group shares his insight on the timing of a substantial market re-
covery in Southeast Asia and the mid-long term outlook for regional E&P 
activity amid macroeconomic forces shaping higher oil prices

It has taken three years since 2014’s fall in oil prices and protracted down cycle 
that saw the exit of oil majors from Southeast Asia and subsequent collapse of 
the value chain that left the oil & gas sector in disarray, for the region to finally 
begin seeing a notable uptick in new offshore project sanctioning.

Underpinned by unprecedented levels of consumption, the Brent barrel continues 
to trade at around US$70-75 and has prompted a swift recovery in the US shale in-
dustry. However, longer cycle markets such as offshore haven’t quite felt the impact 
of higher commodity prices, with jack-up and deepwater floating rig counts remain-
ing in the doldrums with global utilisation currently at 62% and 54% respectively.

In Asia, soaring demand for gas from China as part of the government’s mandate 
to curb pollution and healthy economic growth across the region, has seen a well-
documented shift towards offshore gas production. Over the past 12 months, 
improved oil & gas industry sentiment combined with significant industry cost 
rationalisation has seen projects such as ONGC’s R-Cluster in India, Mubadala’s 
Pegaga in Malaysia and Cooper’s Sole field in Australia get the green light.

In Southeast Asia specifically, numerous world-class projects are in the pipeline –  
these include IDD and Abadi in Indonesia, Kasawari in Malaysia and Block B in 
Vietnam. Geographically, the Rakhine basin in North Myanmar has been some-
thing of a bright spot for new frontiers, and it has seen significant investment in 
both exploratory drilling and onshore infrastructure.

In total, the region has 47 crude and natural gas projects expected to start  
operations in six countries from 2018 to 2025, with key projects expected to con-
tribute about 197 thousand barrels of oil per day (mbd) of global crude production 
and about 8,219 million cubic feet per day (mmcfd) of global gas production.

NAVIGATING THE 
MURKY WATERS
OF SOUTHEAST ASIA’S 
OFFSHORE MARKET

Courtesy of Westwood Global Energy Group



NAVIGATING THE MURKY WATERS OF SOUTHEAST ASIA’S OFFSHORE MARKET

Bearing that in mind, we must remember that as with many 
gas projects across Southeast Asia, the negotiation of complex 
commercial terms between governments and foreign E&Ps 
may be a stumbling block to future activity. Also, despite local 
E&Ps budgeting for increased levels of capital spending in the 
region as recent cost efficiency measures improved operating 
cash flows, and major service companies such as Schlumberger 
expecting double-digit revenue growth mainly from offshore 
and exploration related activities across international markets 
in 2019, we don’t expect significant improvement in the near 
term. This is because local long-cycle offshore developments 
will take time to translate into substantial volumes of work for 
the supply chain. Additionally, the offshore supply chain is not 
just reliant on E&Ps to stimulate demand but also the bank-
ing and investment sector to provide and restructure debt to 
finance expansion. A steady, robust rate of growth is needed 
to thaw the frosty, negative mindset the financial community 
currently holds on offshore oil & gas.

It is also critical for regional players to fully grasp the global 
geopolitical and macroeconomic environment currently shap-
ing higher oil prices to effectively navigate the local landscape. 
Outside Southeast Asia, it has been something of a rollercoast-
er over the past nine months with various push and pull factors. 
OPEC may begin to taper the 1.8mboepd of current produc-
tion cuts which could inflate supply, while at the same time, the 
US administration is looking to reintroduce sanctions on Iran, 
threatening access to 2.1mboepd of crude oil exports.

Venezuela has also been a geopolitical wildcard where 
the fallout from the ongoing political crisis has seen 
crude production fall from an average of 2mboped in 
2017 to a reported 1.3mboepd in June 2018. This fall has 
seen the OPEC member fail in meeting contractual ex-
port obligations to key demand centres such as India, 
which is undoubtedly playing a significant role in the cur-
rent oil price rally.

With numerous “false dawns” over the past three to four 
years, what the offshore market needs is a period of sta-
bility. If oil prices remain above US$65/bbl over the re-
mainder of 2018, it may start to embolden the industry 
and trigger increased levels of the investment required 
to move the needle and improve the fortunes of offshore 
contractors.

2018 is best characterised as a year of cautious opti-
mism. Any offshore business that has survived the past 
48 months has certainly been doing many things right. 
However, as the industry heats up over the next 12-24 
months, it will be tempting to adopt more aggressive 
commercial strategies to improve revenues and earnings. 
Despite this, we believe that successful businesses in the 
coming year will remain focused on utilisation in their 
core areas of competence.

http://www.digitaledgesubsea.com
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Indeed, while the best INS used on the Offshore market 
provide very accurate short-term characteristics, the 
longer term characteristics will eventually drift causing a 
position and velocity error that can compromise the whole 
operation. It is to correct these limitations that iXblue has 
partnered with DVL manufacturers to offer its customers 
a solution with enhanced performance, through the use 
of aiding data.

INCREASED PERFORMANCE  
FOR SUBSEA OPERATIONS
Coupling an INS to a DVL will indeed change a system that 
might drift at a rate of up to half a nautical mile an hour, 
to one which is able to hold position for many hours. An 
INS aided with a DVL is thus effectively able to stay on sta-
tion for many hours without significant error in position. 

LEVERAGING COLLABORATIVE EXPERTISE:

iXBLUE INS AND DVL 
TIGHT COUPLING  
PERFORMANCE  
IMPROVEMENTS

Instead of a drift that builds up over time, the error is then 
mostly related to the distance from the original start point. 

In recent years and months, significant developments in 
subsea DVL have been driven by some key patents expir-
ing and a number of alternative devices were introduced on 
the market. Innovation-driven, iXblue, has partnered with 
major DVL manufacturers to test and characterise the per-
formance of those new devices and their positive impact on 
the INS/DVL combined performance. 

Combining velocity sensors with differing characteristics 
with iXblue’s inertial sensors now allows a vehicle’s naviga-
tion system to be extremely flexible (e.g. using a 1Mhz sen-
sor for high accuracy low altitude operations and switching 
over to a low frequency sensor for operations requiring ex-
tended altitude working).

iXblue, a global company that provides innovative solutions devoted to navigation, positioning and underwater im-
aging for the Offshore Energies market, has partnered with Nortek and Teledyne RD Instruments to characterize 
their DVL behavior during a subsea mission in order to enhance the position performance of the INS & DVL solution. 

INS&DVL drift over 15 hours < 5cm per hour (Courtesy of iXblue)

Courtesy of iXblue
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IXBLUE INS AND DVL TIGHT COUPLING PERFORMANCE IMPROVEMENTS

The reliability of the position and speed provided by an INS 
depends on the characterization of internal and external 
sensors in terms of performance and behaviour during op-
eration. A constant axis of development for iXblue research 
engineers. In order to bring more flexibility and reliability 
to this new coupled system, iXblue has worked on both the 
physical relationship between the velocity sensor and the 
INS, and the technical characteristics of the data provided. 

Mechanical integration
When it comes to the physical relationship between a DVL 
and an INS, there are two main integration approaches: in-
tegrated and non-integrated.

In the integrated approach the DVL sensor is integrated 
in the same housing as the INS. Once the offset between 
the INS and the velocity sensor has been measured in the 
factory the unit has the advantage of being considered 
calibration free. However, in case of damage to the acoustic 
elements or electrical failure of either the INS or DVL, the 
whole unit must be replaced.

The non-integrated approach involves rigidly attaching the 
INS and DVL by means of a mechanical mounting system (in-
terface plate or bracket). Calibration will however be required 
after any changes made to the system, but through the use of 
built-in calibration routines, will allow the user to change the 
DVL or INS at will. The INS and DVL may individually be placed 
anywhere on the vehicle and in any convenient orientation.

Tight coupling
Beyond the physical integration of the INS and the DVL, 
the algorithmic integration is the primary aspect affecting 
performance. When it comes to the algorithmic interfacing 
of external sensors to an INS there are two main approach-
es: loose coupling or tight coupling. 

One might be confused by the term tight coupling into be-
lieving it is related to the physical interface between one 
device and another, when it in fact refers to the algorithmic 
connection. 

In a loosely coupled system, the external sensor system 
calculates its results and passes those results to the INS. 
The INS then takes those results at face value and uses 
them to aid its internal calculation. While in a tightly cou-
pled system, the sensor motion (as measured by the INS) is 
used to assist in the calculation of the results. 

INS ERROR MODELS: A CRUCIAL KNOWLEDGE 
Once a subsea vehicle is deployed, absolute position infor-
mation such as a GNSS, USBL or LBL may remain unavail-
able for a while. This is why iXblue has set up a strategy 
to reduce its INS short-term position drift. Indeed, over a 
longer period, the position computed by the stand-alone 
INS (pure inertial mode) will start to drift if no external aid-
ing remains unavailable. This drift is mainly due to a build-
up of errors in the calculated velocity, and using an external 
speed sensor such as a DVL will limit the build-up for error 
and hence greatly reduce the position drift.

In order to achieve the best coupling solution possible, it is 
crucial to have a good knowledge of internal and external 
sensor characteristics. This will indeed allow to define an 
error model reflecting sensor behavior during various op-
erational conditions. 

SOURCES OF DVL ERRORS: BIAS, FACTOR, 
HEADING & SYNCHRONIZATION

Bias 
The DVL bias error corresponds to a constant speed offset 
when the system doesn’t move or when external conditions 
remain the same. DVL manufacturers aim to reduce the bias 
as much as possible and consequently most of the DVL spec-
ifications do not mention this information. Nevertheless in 
dynamic conditions at constant speed and external condi-
tions, the scale factor error residual can be interpreted as a 
bias that can affect the INS if it is not correctly minimized by 
the calibration process or by the internal error model.

Scale factor
In contrast to the static bias, the scale factor error is more 
difficult to observe and requires another external speed 
reference which must be more precise than the DVL meas-
urement. The INS coupled with a GPS can provide this speed 
and position references (respectively 1mm.s-1 & 3mm) and 
iXblue post-processing software DelphINS completes this 
robust benchmark.

Heading error
In addition, the composite heading error (INS heading error 
+ INS & DVL assembly misalignment) is another source of 
error and needs to be adressed whether the INS and the 
DVL are integrated in a separate or single housing. The 
composite heading error will generate a wrong earth frame 
projection of the speed sensor used into the INS kalman fil-
ter and affect the accross track navigation. 

Whereas the INS heading error can be minimized by the 
use of iXblue high grade INS, the DVL heading error is 
mechanical and depends on how the beam(s) have been 
calibrated together in factory and how the DVL is oriented 
compared to the INS. 

Figure 1 Rovins NANO & 1MHz Nortek custom mount to fit observation class ROV skid. 
(Courtesy of iXblue)
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Synchronization
The synchronization mechanism between the INS and the 
external sensor is also another source of error. It affects 
the INS solution even more if either the external conditions 
are rough (dynamic movements inducing quick attitude 
changes).

Without time compensation a nonlinear response is seen 
by the INS algorithm. The combination of subsea vehicle 
dynamic and the DVL accuracy interpreted by the INS may 
produce two scenarios:

 ƀ BEST CASE SCENARIO: The DVL observation is rejected 
by the Kalman filter when the discrepancy with the iner-
tial sensors in not acceptable for the INS

 ƀ WORST CASE SCENARIO: The DVL observation is accepted 
by the kalman filter and corrupts the INS position solution

It is therefore essential for the INS to be able to associate 
a speed observation by a DVL and to compare it to its own 
internal sensors speed observation at the same time.

IXBLUE’S INS & DVL TIGHT  
COUPLING PERFORMANCE
Evaluating an INS/DVL solution performance is done 
through a one straight line navigation. To sail back to the 
starting point will partially cancel the INS/DVL error.

SUCCESSFUL SEA TRIALS FOR  
IXBLUE INS/DVL COUPLING 
Back in May and June 2018, sea trials were conducted at La 
Ciotat (France) in order to qualify at sea the characteristics 
of these products and confirm the latest algorithm devel-
opments. A survey vessel from iXblue fleet was first mo-
bilized with Nortek experts to assess the Rovins + Nortek 
1Mhz performance. A second test was then conducted with 
Teledyne experts to assess Phins 6000 with phased array 
Pioneer 600Khz DVL.

Following the sea trials, iXblue, Teledyne RD Instruments and 
Nortek were very pleased with the performance observed.

Through strict quality process of its INS firmware package 
qualification and from a conservative perspective, iXblue 
was able to review its INS performance specification to in-
crease the position performance by a factor 2:

 ƀ Rovins Nano or Phins Compact C3  
tight coupled with DVL: 0,2%TD

 ƀ Rovins or Phins Compact C5  
tight coupled with DVL: 0,1%TD

 ƀ Phins 6000 or Phins Compact C7  
tight coupled with DVL: 0,05%TD

iXblue experts feedback on sea trials with Teledyne RD instruments and Nortek DVL 
(Courtesy of iXblue)

iXblue will continue to improve its reliable inertial naviga-
tion solution and will take further the level of autonomy 
of the subsea vehicles thanks to INS coupling with sonar,  
LIDAR and camera.

Evaluate INS&DVL tight coupling solution shall be done over a one way navigation line 
(Courtesy of iXblue)

On the left iXblue Rovins and Nortek DVL 1Mhz, on the right iXblue Phins 6000  
and Teledyne RDI phased array DVL Pioneer 600Mhz (Courtesy of iXblue)



Balmoral Subsea Test Centre, Aberdeen
Image Courtesy of Balmoral Offshore
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As the industry and the market realigns to the prolonged 
downturn, the IMR market is likely to see structural shifts, 
greater collaboration within the supply chain, restructuring 
and consolidation and rapid evolution of digital advances. 
The oil and gas industry need automation and digitization 
in pursuit of continuous improvement for the industry.

On Tuesday, February 5, from 1:30-3:00, BP will host an indus-
try panel discussion in which select operators will share and 
discuss their wants and needs to service companies whom will 
deliver the step change in technology. Leading the discussion 
will be Mark Siegmund, Sr. Subsea Systems Technical Special-
ist. The Operator Panel will allow for each company’s repre-
sentative to voice their views on the future of this technology.

On Wednesday, February 6, from 1:30-3:00, in response to 
the operator panel, select service companies will share their 
vision and thoughts on the requirements discussed during 
the Tuesday operator panel discussion. It will also be an op-
portunity for those representatives to discuss how compa-
nies will meet the vision for this future.

These discussions are relevant and timely, and provide the 
vision for service companies to develop and pilot the nec-
essary technology for the future. Operators need the rapid 
evolution of technology and digital advances to drive au-
tonomy, efficiency and cost-effectiveness, while improving 
safety performance for the world’s energy future. Register 
for UI 2019 and join us in these mission-critical discussions. 
The industry very much welcomes your input to challenge 
the status-quo and enable rapid evolution of technology.

For more information about these panels or Underwater  
Intervention, visit underwaterintervention.com

BP TO HOST DISCUSSION PANELS FOR 

“THE 2025  
OFFSHORE OILFIELD” 
AT UNDERWATER  
INTERVENTION 2019
Bob Christ – UI ROV Technical Chair / CEO, SeaTrepid

The main stage at Underwater Intervention 2019 will feature a two-part industry panel discussion on the fu-
ture of the subsea oilfield. Hosted by BP, the discussions will focus on the direction of the Subsea Oil & Gas 
Infrastructure’s Inspection, Maintenance and Repair (IMR) market. This is an historic event whereby the major 
oil & gas offshore operating companies will get together, in an open forum, to communicate their vision for the 
offshore oilfield of the future. The operator discussion will follow the next day with selected service companies 
gathering to communicate their vision for fulfilling the needs portrayed by the operators.

MARK SIEGMUND  
Senior Subsea Engineer and 
Wells Reliability Advisor

With a BSc in Petroleum Engi-
neering from the University of 
Louisiana Lafayette, Mark has 
gained over thirty-five years of both Subsea Production & Deepwater  
Well Engineering experience both domestically and internationally.  
For the last 28 years, Mark has served major operators in Subsea 
leadership roles in projects, on technology development, and in op-
erations, and is a recognized Subject Matter Expert on the applica-
tion of Subsea & Wells Reliability Engineering.

Within Industry, Mark has been both a past chairman and now co-
chair of the API RP 17N Steering Committee for Subsea Reliability 
and Technical Risk management, and a longstanding chairman of 
the Well Expert Committee’s Well Control Systems Subcommit-
tee & Subsea BOP Reliability Task Force within the International 
Oil and Gas Producers (IOGP) Association.
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BEST PERFORMANCE 
UNDER PRESSURE
Creating crisp, high-resolution imaging for subsea applications requires overcoming a 
unique set of challenges, particularly at the extreme depths where ROVs are used. It is criti-
cal that every piece of equipment is designed not only to withstand the high pressure far 
below the surface, but also to account for the way light interacts with water. 

DOME 
VIEW 
PORTS

DSPL’s 6000m rated Apex SeaCam leverages the design strengths of  
high pressure optical dome ports to deliver high quality 4K UHD imagery.  
Image courtesy of Erin Henning, 2018 © Woods Hole Oceanographic Institution 
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DOME VIEW PORTS — BEST PERFORMANCE UNDER PRESSURE

The camera’s view port (or lens port) sits in front of the lens, 
protecting it from the deep-sea environment. There are 
two basic types of view ports: dome and flat ports. Both 
are used in underwater camera housings and are able to 
withstand high pressure. 

Flat view ports are less expensive and easier to implement 
in an underwater imaging system. Yet for applications that 
require high quality imaging—from subsea infrastructure 
inspections to oceanographic research—dome view ports 
enable a wider field of view, contribute less optical distor-
tion, and maintain higher resolution limits over flat view 
ports. Additionally, the mechanical properties of dome 
view ports are better suited to high-pressure environ-
ments, giving them an edge when it comes to overall sys-
tem performance. These advantages make a dome view 
port an invaluable investment for any operation that relies 
on top-quality subsea imaging.

WATER & LIGHT
It’s no surprise to anyone who works in the subsea industry 
that light behaves differently underwater than it does in 
air. Water has what’s called a higher refractive index. This 
means when light enters water, it bends—refracts—more 
than it does when traveling through air. The direction the 
light bends depends on its angle relative to the surface as 
it passes through. Perpendicular to the optical surface, the 
light does not refract. The farther away the rays of light are 
from perpendicular, the more pronounced the refraction.

Glasses, ceramics, and other materials used in view ports 
likewise have different refractive indexes. In flat view ports, 
the surface is a flat plane. Since light passes through the 
view port at different angles across the field of view, there 
will always be some refraction, increasing further towards 
the edges. The result is that the camera’s field of view is 
considerably narrowed and the image appears magnified. 
This also limits how wide of a field of view can be achieved 
on a flat port to about 96°.

The concentric spherical surfaces on dome view ports are 
optimal for underwater wide-angle imaging. Rays of light 
are able to pass perpendicularly through the surfaces of 
the dome with no refraction, eliminating upper limits on 
the field of view. 

Dome view ports additionally avoid color fringing, or chro-
matic aberration, a common problem in imaging. When 
light is refracted, it separates into the color spectrum. The 
component colors passing from the water through a flat 
view port travel at different speeds, and are bent at slightly 
different angles when they reach the lens. This results in 
imaging that appears to have overlapping colors, blurri-
ness, and “ghosting,” where the different colors do not fo-
cus on the same point, creating a copy of the image offset 
from the rest of the picture.

The spherical curvature of dome view ports allows rays 
from across the field of view to pass through the surfaces 
without deflection on its way to the lens. The result is a 
clear image with sharp colors.

There are still significant design challenges to overcome 
when using a dome view port. From an optical perspective, 
a dome port forms a “diverging lens” at the front of the 
camera lens. This moves the focal plane towards the cam-
era, making objects beyond it appear closer than they re-
ally are. In some cases, the camera lens can be aligned with 
the center of curvature of the dome and focused, in water, 
on the nearer focal plane. In other cases, particularly with 
varifocal zoom lenses, this is not feasible and a secondary 
corrector optic is required to push the focal plane back out 
within the focus limits of the lens. Despite this and other 
practical issues, a corrected dome port is a superior optical 
solution and worth the effort.

A lens with a field of view in air of 90° will be reduced to approximately 64° behind a flat port 
in water, whereas a dome port will maintain the same field of view in water as it is in air.

Refraction limits the maximum field of view through a flat port in water to less than 100°, 
whereas dome ports do not have a refractive limit on the field of view.
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UNDER PRESSURE
Beyond the optical advantages, the inherent mechanics of 
dome view ports are better able to withstand the extreme 
pressures far below the water’s surface.

Depending on how a force interacts with an object, the ob-
ject will experience different types of stress. Two types of 
stress are tension (stretching) and compression (squeezing). 

A flat view port spanning a circular opening under hydro-
static pressures experiences local regions of high compres-
sive stress as well as high tensile stress. Dome view ports, 
on the other hand, resist pressure uniformly outward from 
the center, resulting in a more even distribution of com-
pressive stress without any tensile stresses. 

Why is this significant? It comes down to the way that cer-
tain materials are more capable of withstanding one type 
of stress over the other. The transparent materials that are 
most suitable for high pressure optical ports – glass, sap-
phire, ceramics – are brittle materials, characterized by ex-
ceptional mechanical strength under compression and poor 
strength under tension. The tensile stresses experienced 
by flat view ports make them more likely to fracture under 
pressure, compromising the entire imaging system. Domes 
are far more resistant to fracture with their more uniform 
distribution of purely compressive stress.

A bubblegum coral filmed at approximately 1600 m depth in Pamlico Canyon, off the coast 
of North Carolina. Image courtesy of Erik Cordes, Temple University, Deep Search (BOEM, 
USGS, NOAA OER), HOV Alvin, 2018, © Woods Hole Oceanographic Institution.

Close-up image of the same bubblegum coral filmed in Pamlico Canyon. Credit: Image cour-
tesy of Erik Cordes, Temple University, Deep Search (BOEM, USGS, NOAA OER), HOV Alvin, 
2018, © Woods Hole Oceanographic Institution.

Comparison of the stresses in a flat port vs. a dome port of the same radius and thickness. 
Tensile stresses appear in the flat port at the central region on the inside surface. Note the 
gradient scale for the dome port is a subset of the range of stresses seen by the flat port, 
and they are confined to compressive stress.

The ROV Jason deploying a state-of-the-art Shallow Profiler platform built by the University 
of Washington Applied Physics Laboratory. The mooring is connected to the OOI Cabled Array 
through a fiber optic cable allowing real-time two way communication and response capabilities 
from shore at the University of Washington. Image courtesy of Deborah Kelley, University of 
Washington, VISIONS’18 (NSF-OOI), ROV Jason, 2018, © Woods Hole Oceanographic Institution

The Shallow Profiler platform hosts a winched instrumented profiler which transects the 
water column between the mooring platform at 200m and a few meters below the surface 9 
times a day. Since 2015 the three profiler moorings have made more than 27,000 profiles in 
the NE Pacific to study conditions and the environment in some of the most biologically pro-
ductive waters on the planet. Image courtesy of Deborah Kelley, University of Washington, 
VISIONS’18 (NSF-OOI), ROV Jason, 2018, © Woods Hole Oceanographic Institution



DOME VIEW PORTS — BEST PERFORMANCE UNDER PRESSURE

THE IMPORTANCE OF TESTING
Simply using a dome is not a complete solution; practical con-
cerns such as differences in thermal expansion and in what’s 
called the Poisson’s ratio between the housing and the dome 
port can cause localized tensile stresses to build up, forming 
small cracks and driving them to failure over normal use.

Cyclic pressure testing ensures that a view port design is up 
to the task of reliably operating thousands of meters below 
the surface. In cyclic testing, the material is placed in a cham-
ber where it is subjected to varying pressures at repeated 
intervals. This type of testing accelerates crack formation 
and growth in brittle materials and will show if a design will 
withstand the extreme environmental conditions subsea 
equipment experiences over the course of its usage.

The verdict: dome view ports offer significant advantages 
over flat view ports for deep-ocean applications. With su-
perior optics and greater reliability, dome ports provide 
consistently high-quality imaging for even the most de-
manding subsea applications.

DeepSea Power & Light (DSPL) has over 30 years of 
experience designing optical solutions for the subsea 
industry. DSPL rigorously tests its subsea equipment 
at its in-house facilities at conditions that mirror re-
al-world use, ensuring performance from the surface 
down to the deep-ocean floor.

Sample cyclic pressure test series showing the pressure cycles at each stage of testing along 
with a running total of all pressure cycles. This Apex SeaCam unit achieved 10,000 cycles to 
10,000 PSI without a single failure.

The Apex SeaCam filming a bed of mussels at a natural methane seep at 2100 m on the 
Blake Ridge off of the US South Carolina coast. Imagery from WHOI MISO-EPO GoPro 12MP 
camera provided by D. Fornari (WHOI) and E. Perrone (EP Oceanographic) and taken through 
a DeepSea Power & Light dome port and corrector optic.  Support for camera development 
provided by NSF. © Woods Hole Oceanographic Institution

http://www.deepsea.com/apex-seacam
http://www.deepsea.com/apex-seacam
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Scientists do a great job of analysing how our activity 
transforms the planet around us. But when it comes 
to understanding what happens beneath the surface 
of our oceans they face real challenges. Yet, better 
knowledge of our oceans and seafloors could unlock 
untold resources and transform the way we interact 
with our planet. It’s happening now. Subsea oil and gas 
has been operating at thousands of metres of depth 
for decades, mining projects have recently been ap-
proved and renewable sources of power from tides 
and currents may one day produce sufficient energy 
to replace some of our fossil fuels.

FROM SEABED  
TO EVERYTHING: 

UNMANNED 
MARITIME 
SYSTEMS Ioseba Tena and Elaine Maslin
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FROM SEABED TO EVERYTHING: UNMANNED MARITIME SYSTEMS

It’s well known that we know more about the surface of 
Mars than we know about the surface of our own Earth. In 
fact, we can map the whole of Mars’ surface to within 330ft 
absolute precision or better. So why can’t we survey our own 
planet’s surface with that same precision? It’s because our 
planet is covered in water: approximately 1.3 sextillion litres 
(that’s 21 zeros). It’s hard to see through water. Electromag-
netic waves used to explore other planets attenuate rapidly 
in water, limiting their range to tens of metres. It’s not easy 
to travel to the bottom of the ocean to get a closer look at 
the Earth’s surface: extreme pressures down there make it a 
dangerous and risky endeavour. At the deepest known point 
on the oceans in 10,094 metres depth, known as Challenger 
Deep, the pressure is over 1000 times higher than at sea lev-
el. Getting there is possible but not very practical. We’ve had 
to use sound. Sound travels well in water, but it can’t provide 
the level of resolution to which we are accustomed, using 
satellites to survey our continents.

WHAT ARE THE CHALLENGES? 
It’s a vast Ocean, and surveying it requires for us to operate 
far from shore. This means that mobilising instruments is ex-
pensive, requires ships, their crews and the management of 
weather windows and sea states. Once on location, we need 
to either deploy instruments from the surface or dive. The 
resolution at which we can explore from the surface will vary 
with range. As the depth increases, our resolution decreases. 
Diving complicates matters further; in addition to managing 

weather windows and sea states, we have to manage dive 
times and depths. Once we have dived, knowing our position 
is riddled with uncertainty. We can’t rely on our trusted GPS 
networks, as their signals cannot penetrate the water. In 
simple terms, as we move away from the littoral and towards 
the deepest parts of our ocean, our ability to map and gather 
data diminishes and the costs required to do so increase. 

UNMANNED MARITIME SYSTEMS (UMS) 
TO THE RESCUE
Readers of this magazine know all about Remotely Oper-
ated Vehicle (ROV) systems. They transformed our rela-
tionship with the oceans. In the late 1970s, throughout the 
1980s and more recently, ROVs have enabled us to explore 
deeper, for longer and more safely. They kept humans out 
of harms way. Today, ROVs can operate at full ocean depths. 
They help build subsea infrastructure. They take samples 
from the seafloor. They can be used to take water samples 
from the whole water column. However, ROVs need pilots 
and lots of power. They are often mobilised from a ship.  
A ship requires a crew which limits the ship’s availability.

In the late 1990s, Autonomous Underwater Vehicle (AUV) 
systems started to make the transition from the labora-
tory to the commercial stage. Unlike ROVs, they are pre-
programmed and operate with no tether. The theory was 
that they could operate with no support vessel. In practice, 
they still require crews to launch, track and recover them. 

UMS can help us unlock the value from our Oceans (Provided by Sonardyne)
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They have, however, proved to be more effective at captur-
ing data and, as we will see, are a key building block in help-
ing us unlock the secrets of our deepest oceans.

More recently, Unmanned Surface Vessel (USV) systems 
have seen a tremendous amount of growth. These systems 
can replace manned ships and act as platforms from which 
to gather data and as communication gateways to shore for 
both ROVs and AUVs. Together all these robots are helping 
us get more data than we ever thought possible. 

WIDEBAND 2© SPREAD SPECTRUM 6G 
ACOUSTICS – THE STANDARD FOR  
ACOUSTIC SURVEYS AND TELEMETRY
Acoustic waves can propagate over very long distances 
through the water. AUVs can use acoustics to both find 
their position and to communicate. Sonardyne’s 6G sys-
tems operate at the Low Medium Frequency (LMF) to Medi-
um Frequency (MF) range and as a result have a bandwidth 
of 15,400 bps. However, it’s what you do with that band-
width that matters. Sonardyne operates many telemetry 
schemes enabling the user to select between 200 bps and 
9,000 bps of effective bandwidth. In recent experiments, 
Sonardyne demonstrated tracking and communications of 
3,000 bps in 11 kilometre range. This is game changing. We 
can now track at all ocean depths and we can carry out two-
way communications in near real-time (acoustics propa-
gate at 1,500 m/s making the round trip a lot faster than 
current communications with Mars, which take >6 minutes). 
All seafloors are now within reach. It’s game changing, but 
we are still limited by physics. At 9,000 bps, if we were to 
stream live HD using a common protocol, we would need 17 
hours for a short 1 minute video, assuming no losses (that’s 
a lot less data than we can transmit to and from Mars). 

BLUECOMM FREE-SPACE OPTICAL MODEMS
There is a solution. Free-space optical modems are a recent 
innovation that can be used to transfer much larger volumes 
of data. They work in the ultra violet and visible light spec-
trum, which limits their use to areas not polluted by sunlight. 

Solutions are being developed for work in office spaces and in 
caves. At Sonardyne, we have developed a system that works 
subsea. Using light to communicate subsea is not without its 
challenges as the light attenuates rapidly. However, with the 
right configuration using our BlueComm 200, we can commu-
nicate over 150 meters and transfer a lot more data, over 10 
Mbps. This means that the same 1 minute HD video clip could 
be streamed in less time than it took to acquire it. This distance 
shrinks as we get closer to the surface and sunlight starts to 
interfere with our modems. If we need higher data rates we 
can use BlueComm 5000. At 0.5 Gbps and 7 meters range, it 
can transfer substantial amounts of data in a small amount 
of time. BlueComm transforms the way we think about our 
ROV or AUV operations. In particular, AUVs can be quickly mo-
bilised and used to dive to a BlueComm node. They can now 
be thought as data gathering platforms and can be operated 
to harvest vast volumes of data in a fraction of the time that it 
would take a surface vehicle using acoustics. In fact, they be-
come the only viable route to harvest HD video gathered over 
an extended period. The right AUV can be built to withstand 
operations at any depth and open a whole new realm of possi-
bilities for science, oil and gas, mining and military applications.

ACOUSTIC AND OPTICAL NODES
Sonardyne has been providing a range of acoustic instru-
ments that can be deployed on the seabed and used in sup-
port of many missions. Our SMART range is used in oil and 
gas to process sensor data and transmit that data and alarms 
to the surface via an acoustic link. They offer the flexibility to 
interface with a wide range of internal and external sensors 
and other data sources, utilising standard or bespoke data 
analysis algorithms to provide the key data that operators 
need, when they need it and where they need it. They are 
used to monitor subsea facilities across the globe. 

Our Fetch systems are long-life subsea sensor logging-
nodes that enable data to be wirelessly extracted via its 
integrated high-speed acoustic modem with battery life 
options of up to 10 years. They can be free fall deployed to 
the seabed and will land in an upright position. Like SMART, 
Fetch can be configured with an array of different sensors 
dependent on the monitoring application. 

Full ocean depth tracking and telemetry is possible with acoustics (Provided by Sonardyne)

BlueComm free-space optical modems can transmit up to 15 Mbps and up to 150 metres 
(Provided by Sonardyne)
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FROM SEABED TO EVERYTHING: UNMANNED MARITIME SYSTEMS

Our Compatt 6 systems can be used as acoustic beacons 
for positioning and can also be interfaced to transfer data. 
Acoustic nodes such as these are commonplace and can 
be interrogated from manned vessels and a range of UMS 
platforms. A recent example used a solar powered Wave 
Glider USV to precisely position acoustic nodes in depths 
exceeding 5,000 metres. By returning to the location on a 
regular basis, the absolute change in position of each node 
can be measured with millimetric accuracy to reveal their 
movement – and therefore plate tectonic activity. When 
required, it also serves as a robust communications gate-
way – acoustically harvesting the data logged inside each 
unit and transmitting it to shore in real-time.

Combining these acoustic nodes with BlueComm offers  
our customers a distinctive amount of synergy. The acous-
tics can be used to guide UMS systems to the vicinity of 
the nodes. By establishing a 9000 bps, data harvest of 
processed sensor data can be initiated and, should a larger 
data transfer be required, the system can be used to ad-
vise the UMS. An AUV could then be deployed to travel 
to within BlueComm range and rapidly transfer large vol-
umes of data. This becomes useful when large volumes of 
data are being gathered perhaps using seismic equipment 
on the seafloor, filming HD video subsea or simply gather-
ing data from a network of sensors. The process could also 
be reversed and the AUV could update data it has gathered 
to a cabled node. If the node is cabled, then a direct link 
could be made to the AUV to allow for direct pilot control. 
A good example of this concept was demonstrated at the 
NASA Neutral Buoyancy Laboratory in Houston, Texas,  
where Saab Seaeye’s Sabretooth Hybrid AUV/ROV used 
6G acoustics to localise and BlueComm to enable pilot 
control and data harvesting. The ability to control an AUV 

without a tether when in proximity to subsea infrastruc-
ture has proven very popular and it is now being imple-
mented actively.

USV GATEWAYS
It’s a big planet, so how do we scale up to measure all of 
it? Acoustic and optical nodes play an important part in 
linking the seafloor to AUVs and USVs. USVs themselves, 
equipped with acoustic and optical modems, can provide 
a vital link from the seafloor to our shores. Using USVs 
to harvest data from ocean bottom nodes has become 
an accepted practice. USVs can stay out and carry out 
these missions at a fraction of the cost that it would take 
a manned crew to do – and with much reduced and sim-
pler logistics. 

Furthermore, an AUV within acoustic range of a USV can 
be in direct contact with a pilot and share information in 
almost real-time; a pilot who could be working from his 
home office. Should the AUV need to upload more data, it’s 
just a matter of getting within range of the optical modem, 
which may be just a few metres away in daylight. To do so 
it can use the acoustics instruments on the USV to guide 
itself while submerged. The USV thus operates as both a 
communications link and a navigation tool.

LET’S GET TO KNOW OUR PLANET
Groups like the National Oceanography Centre in the UK 
are betting on unmanned platforms to help unlock much of 
the science needed to better understand our planet. The 
tools exist today to help unlock the value from unmanned 
systems. The future is exciting. Remember, we don’t need 
to go to Outer Space for all the answers. There’s a sea of 
possibilities right at home.

USV are a popular tool for subsea data harvesting (Provided by Sonardyne)
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The new concept, created by SubC Partner, is said to save 
up to 75% in costs compared to hydraulic delivered anode 
repair systems. It can be adapted for any size and shape of 
sacrificial anode, whether surface mounted or welded. It of-
fers a very fast anode exchange procedure that avoids div-
er intervention and can be undertaken in extreme weather 
conditions. The system comes as a skid, and is a resource 
targeted at offshore wind installations, oil and gas fields 
and a range of maritime facilities. This includes anode repair 
at monopiles, jackets, ships and semi-submersibles.

After considering all vehicles on the market as a develop-
ment platform for their new concept, the Saab Seaeye Cou-
gar XT was considered the best choice, says SubC’s sales 
manager, Klaus Brix.

“The Cougar was the best choice, as it has more power to han-
dle heavy tooling for its size than any other company’s system.

“It has a reputation amongst engineers across the industry 
as a known, trusted and proven system.

“Importantly it has a proven capability to operate in the 
shallow waters around windfarms.

“And choosing the Cougar meant we had an electric system with 
the power to operate the anode replacement tool that avoided 
having to resort to the size and cost of a workclass vehicle.”

“The Cougar was the best choice… It has a reputation 
amongst engineers across the industry as a known, trusted 
and proven system.” Klaus Brix, SubC Partner A/S

The Cougar’s power and manoeuvrability meant that SubC 
were able to create an anode replacement system capable 
of handling anodes weighing up to 40 kg and in lengths up 
to 1100 mm — and can be adapted for any size of anode.

“It not only saves diving operations and increases person-
nel safety significantly, but a Cougar electric system sub-
stitutes very expensive alternative technology solutions 
based on hydraulics,” concludes Klaus Brix. 

COST OF ANODE  
REPAIR CUT 
WITH THE COUGAR

An advanced anode repair concept has been launched with the help of Saab Seaeye’s Cougar XT electric e-robotic 
underwater vehicle as a development platform. 

The Saab Seaeye Cougar XT is the only system with the power to operate the SubC anode re-
placement tool, and also operate in strong shallow water currents. (Courtesy of SubC Partner)

Courtesy of SubC Partner
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Offshore operator, McDermott, found they could get a rapid  
configuration change to their electric tool with accurate 
torque operations and speeds up to 30 rpm, operating eight 
valves requiring 90 to 107 turns each. At an optimum time 
of 10 minutes per valve, considerable vessel time was saved.

Sold in the northern hemisphere by Saab Seaeye, the 
world’s largest manufacturer of electric underwater  
e-robotic systems, and in the southern hemisphere by 
Australia-based Total Marine Technology (TMT) its market 
reach has now been extended to the rental option.

The early success of the electric torque tool concept comes 
from being a self-calibrating, highly accurate torque con-
trol system set in a small, fast to set-up package.

A key benefit for subsea operators is the tool’s ability to 
adapt automatically to Class 1 to 4 fittings and torques 
whilst performing the integrity-critical task of opening and 
closing seabed valves and other torque tensioning tasks.

As a software-managed system, it is possible to achieve far 
more accurate and finer control and feedback than with a 
hydraulic system.

At half the weight of its hydraulic equivalent, it can be oper-
ated from an electric robotic vehicle of a much smaller size 
than is normally required for hydraulic systems, allowing 
smaller support vessels to be used.

SMART TORQUE  
TOOL TAKES OFF

Considerable savings in major torque intervention projects are reported by five subsea operators who were early  
to adopt the new smart electric torque tool from TMT and Saab Seaeye and is now available as a rental option.

The new small self-calibrating class 1-4 torque tool is bringing considerable savings to 
torque tool tasks. (Courtesy of Saab Seaeye)

http://www.novacavi.it/
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ONE OF THE MOST  
COMPACT AUTONOMOUS  
UNDERWATER VEHICLES

EVER PRODUCED
When scientists and engineers at Hydroid set themselves the task of designing one of the most compact au-
tonomous underwater vehicles (AUVs) ever produced, they collaborated with Nortek to provide high-quality 
navigational equipment capable of fitting such a small form factor. 

Hydroid has built on REMUS AUV technology – first de-
veloped at the Woods Hole Oceanographic Institution in 
Massachusetts – to become a leading manufacturer of 
trusted, field-proven lightweight AUVs for underwater 
search and survey. 

Acquired by Norwegian technology firm Kongsberg Mari-
time in 2008, the company manufactures AUVs suitable for 
a range of subsea conditions, from those capable of diving 
as deep as 6000 meters to those that can hover in shallow, 
hazardous areas where navigation is difficult. 

OPENING UP NEW POSSIBILITIES  
FOR AUV DEPLOYMENTS
Hydroid’s latest challenge was to create a compact, port-
able AUV capable of single-person operation that would 
open up new possibilities for deployment. The result is the 
REMUS M3V, an AUV whose dimensions have been kept 
down to a true “A-size” form factor – it measures just 36" 
by 4.875" (0.91 m × 0.12 m).

The compact size of the M3V makes it ideal for many appli-
cations, such as marine life research or underwater assess-
ment around infrastructure such as oil and gas installations, 
offshore wind turbines and military applications.
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The DVL1000 is one of the world’s smallest commercially available Doppler Velocity Logs. 
(Courtesy of Nortek)
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Hydroid hopes that the REMUS M3V’s size will open up new av-
enues for deployments beyond mine-countermeasure (MCM) 
activities where REMUS AUVs are already in use. The A-size 
form factor also means the REMUS M3V can be launched from 
the air, on the surface and even submerged below the sea. That 
makes it useful for applications such as oil spill response.

COMPACT AND ACCURATE  
NAVIGATION TECHNOLOGY
To maintain the A-size form factor, Hydroid needed to use 
navigation technology that was as compact as possible, while 
also maintaining the levels of quality and accuracy expected 
of its products. This entailed miniaturization and the most 
compact arrangement possible of components within the 
tube, as well as stripping off appendages such as fins from the 
outside to provide a hydrodynamic, streamlined form factor.

The REMUS M3V includes a powerful thruster, which ena-
bles it to cut through strong ocean currents – it can achieve 
speeds of up to 10 knots or more.

A CUSTOMIZED DVL SOLUTION
Navigational accuracy of onboard equipment is crucial to 
the operation of AUVs, given they are untethered vehicles 
that must be able to find their own way to and from their 
targets. 

To that end, the REMUS M3V needed to include small-form 
Doppler Velocity Log (DVL) sensors and related equipment 
to help accurately measure the AUV’s velocity and altitude 
relative to the seafloor. Here, Hydroid was able to work 
with Nortek to provide the solution they needed. 

“The ability to customize the design of the Nortek DVL ena-
bled us to get this technology inside the A-size form fac-
tor, while being able to support operations down to 300 
meters depth,” says Graham Lester, Hydroid’s Senior Vice 
President of Sales and Marketing.

The DVL is one of the key pieces that permit autono-
mous navigation, and Nortek has provided a mechani-
cally tightly integrated DVL for Hydroid’s next-genera-
tion REMUS M3V AUV. 

“The challenge was to provide a hardware platform that 
fit into the tight physical constraints of the REMUS M3V 
while being mindful of optimization for size, weight and 
power (SWaP),” explains Torstein Pedersen, DVL Product 
Manager at Nortek. 

PROVEN RELIABILITY FOR AUV NAVIGATION
Graham Lester says Hydroid’s reputation rests on the prov-
en reliability and track record of its REMUS AUVs and the 
software used on them. The company needed to use DVL 
technology that customers would trust to assess velocity 
and altitude above the seafloor. That was one of the main 
considerations when selecting Nortek’s tried-and-tested 
DVL technology. 

Hydroid ran comparative “offboard” tests of the Nortek 
DVL1000 against systems from other manufacturers, at-
taching them to a rig at sea. Hydroid also brought in Dr. 
Øyvind Hegrenæs, a Principal Engineer and Navigation 
Solutions Product Manager from Kongsberg Maritime in 
Horten, Norway.

“After having tested of one of Nortek’s other DVLs, the 
DVL500, his conclusion was that Nortek’s DVL500 had a 
comparable or better accuracy than more expensive alter-
natives, as well as some nice features like outputting figure 
of merit data,” Lester reports. 

The REMUS M3V is a portable AUV capable of single-person operation,  
opening up new possibilities for deployment. (Courtesy of Hydroid)

Hydroid hopes that the REMUS M3V’s size will open up new avenues for deployments 
beyond mine-countermeasure (MCM) activities where REMUS AUVs are already in use. 
(Courtesy of Hydroid)

To maintain the A-size form factor, Hydroid needed to use navigation technology that was as compact as possible. Nortek’s DVL1000 was selected to accomplish this. (Courtesy of Hydroid)



Organised by

Join US AT Asia Defence Expo  
& Conference Series 2019 
The leading event for the 
Asian defence community

In 2019, expect:

  50+ exhibiting companies and sponsors

  1100+ visitors

  40+ countries represented

  100+ VIPs and delegations

The only platform for 
the Military Simulation, 

Training & Education 
community in Asia.

Discover the future and 
concerns of the undersea 

defence and maritime 
community in Asia.

The AOC Global event 
focusing on the Asia Pacific 

region where the EW 
community can share their 
expertise and experience. 

Understanding and 
enhancing technology 

to support coastal 
protection. 

MARITIME 

PATROL ASIA 

team@asia-decs.com www.asia-decs.com

For more information please contact us:

Register your PLACE  
at asia-decs.com

Marina Bay Sands, Singapore

29-30 January 2019

http://www.asia-decs.com


ROVplanet | 41

ISOTEK’S 

DC POWER 
INNOVATION

As we move into the era of digitalisation changing over to DC in many subsea applications will not only be a smart choice 
but will improve power density considerably. Isotek’s Senior Electrical Design Engineer Jonathan Brown reveals how.

Isotek’s 10kW Step-down Converter next to 30cm ruler 
Courtesy of Isotek

For years AC power transmission systems for subsea ap-
plications have used large, unwieldy transformers. Tech-
nological advancements over the last century mean this 
needn’t be the case, and a newly developed solution from 
Isotek is leading the charge. DC offers far more control ver-
satility and yields too many advantages to be ignored as 
times call for a drastic change in the industry. The build-
ing block of Isotek’s new solution is the 10kW Step-down 
Converter (Fig. 1), which is entering a production phase. 
Inhouse development will continue to grow the product 
range to meet the higher voltage and power requirements 
of the next generation of work-class ROVs.

Over a hundred years ago it was famously battled out 
between George Westinghouse and Thomas Edison as to 
whether AC or DC should supply North America with power. 
This was later called the War of the Currents. The argu-
ment for AC was strongly supported by the then-recent 
invention of the transformer, which allowed AC conver-
sion to much higher voltages thus reducing cable costs and 
increasing transmission distances significantly. This could 
not be done easily with DC and despite Edison’s efforts to 
prove the shortcomings of AC the latter won the battle and 
has had dominant usage worldwide although recently DC 
has made a comeback in some rail networks and local grids.

In the subsea world we need high voltages for very much 
the same reason; transmitting power over several kilo-
metres of umbilical is much more practical at 4000 Vac 
than at the usual 440 Vac supplied by the ship. Due to the 
conservation of power the higher the voltage, the lower 
the current and therefore the lower the resistive losses 
in the tether, hence, the smaller it can be. The drawback 
of this – especially on weight-sensitive applications like 
ROVs – is the transformer required at the other end of 
the tether to convert the voltage back to a useful level 
for instrumentation and tooling. These transformers are 
large, heavy, and primitive. 

It is widely known that increasing the AC frequency through 
a transformer reduces its weight and size requirements. 
This has been done successfully by some ROV manufactur-
ers already however there are limitations. It is a common 
misunderstanding that DC has more losses than AC. In fact 
it is the other way round. 

DC is simple. The losses assigned are in the form of P = I²R, 
where the current flowing down the umbilical squared mul-
tiplied by the resistance of the umbilical are all you need 
to know about. With AC there are the underlying losses 
aforementioned, but on top of this we have AC losses aris-
ing from frequency-related phenomena known as skin ef-
fect and proximity effect. Both of these disturb the current 
density in the tether and exponentially increase the effec-
tive cable resistance as the operating frequency rises. So 
ROV manufacturers quickly find that they can’t increase 
the frequency very much because it soon becomes imprac-
tical – although they can get away with a smaller trans-
former than a 50- or 60Hz system it is still large compared 
to the DC converter alternative proposed in this article. 

These transformers have surplus requirements such as 
monitoring and protection, rectification – because most 
instruments run off DC – and filtering. The low frequency 
filtering capacitors required are not pressure tolerant and 
need 1-Bar housings that add weight to the vehicle.

It was easy to see why Westinghouse won the War of the 
Currents all those years ago but much has changed since 
then and rapid technological advances have brought DC 
back into the limelight. Today MOSFET technology is capa-
ble of inverting DC into AC at frequencies in the megahertz 
range. With recent advances in compound semiconductors 
such as Silicon Carbide (SiC), the high blocking voltages 
make an attractive alternative for many subsea applica-
tions. As we move into a new epoch with smarter ROVs, 
resident ROVs, and AUVs it’s time we took this seriously.
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ISOTEK’S DC POWER INNOVATION

Isotek’s new DC Power innovation is smarter, lighter, and 
more robust making it the ideal way to replace large AC 
transformers in subsea applications. Though proving ben-
eficial to weight-sensitive applications there are many 
other calls for subsea DC mechanisms, such as HVDC links, 
power distribution in DC and Fibre Optic (DCFO) links, and 
resident ROV/AUV charging stations to name a few.

The first in Isotek’s range of solutions is the 10kW Step-
down Converter, pictured below, Fig 2. As a comparison it 
is reasonable to assume an ‘average’ 50- or 60Hz 3-Phase 
10kVA transformer weighs in the region of 70kg even be-
fore adding all its supplementary circuits and large pres-
sure-intolerant smoothing capacitors.

Isotek’s 10kW Step-down Converter amounts to  
less than 4kg and includes the following:

 ƀ Output regulation, rectification, and filtering

 ƀ Input monitoring and filtering

 ƀ Input-to-Output isolation

 ƀ Output overvoltage protection

 ƀ Cycle-by-cycle short-circuit protection

 ƀ Fast, transient response to load changes

 ƀ Thermal protection

 ƀ Smart monitoring

 ƀ RS-485 telemetry

Beyond the extreme weight-saving advantages, addition-
al benefits are clear. An increased operating frequency al-
lows for much smaller filtering components and capaci-
tors which are pressure tolerant and don’t require separate 
1-bar housings. Active and precise regulation at the output 
is maintained regardless of drops in tether voltage or rapid 
load changes. The power supply is self-protecting and can 
communicate system health to the surface, monitoring and 
storing data throughout its lifetime. 

The 10kW Step-down Converter currently operates at 700-
900 Vdc input with future capabilities of ~1200 Vdc in the 
pipeline. Bespoke output voltages are easily configurable 
within the design. While the 10kW Step-down Converter is 
the first product in Isotek’s range it is a key building block 
for the next stage in developing higher power solutions.

This next stage will see the inhouse design and develop-
ment of a high voltage step-down converter capable of 
3000-5000 Vdc input. This will be used in conjunction with 
multiples of the 10kW Step-down Converter to meet cus-
tomers’ power requirements.

Forum Energy Technologies is the first ROV manufacturer to 
utilise Isotek’s 10kW Converter in their new XLe Spirit. The 
technology has been robustly tested over the last 24 months 
with demonstrable advantages that ROV users will not be 
slow to recognise. Forum has confirmed that the precise reg-
ulation of the supply output regardless of undulations in teth-
er voltage is of particular advantage to the thruster control.

This is the start of a movement from AC to DC control for a 
new generation of smart ROVs and countless other digital 
subsea applications. Over the coming years semiconductor 
technology will continue to advance, strengthening the ar-
gument for DC power systems. Now is the opportune time 
for the ROV industry to step up and join the move to DC.

10kW Full-Bridge on top of 10kVA Transformer 
Courtesy of Isotek

FORUM XLe Spirit ROV 
Courtesy of Isotek

Jonathan Brown  
can be contacted at  
Isotek Oil And Gas Ltd, 
9 Clayton Wood Bank, 
Leeds, LS16 6QZ.  
Tel.: +44 1132 751 339.  
jbrown@isotek.co.uk 
www.isotek.co.ukJonathan Brown
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Offshore & Marine
In Numbers:

GROSS SQM SPACE

15,000

OFFSHORE & MARINE ATTENDEES

15,000

EXHIBITING COMPANIES
150+

250+
CONFERENCE DELEGATES

WHY EXHIBIT? 
• JOIN one of the region’s largest congregations of offshore 

vessel owners, operators and charterers including OSV, 
Barges, AHTS, Seismic, Jack up rigs and many more.

• GAIN cutting-edge knowledge and share best practices at 
the Offshore and Marine Conference in the venue’s unique 
waterfront location in Hall 15.

• CAPITALISE on US$25bn worth of offshore 
investments in the region. Network and do business with 
an international offshore and marine audience from 45+ 
countries.

• GENERATE direct sales, boost your brand image and 
become part of the world’s largest energy event outside 
of North America.

• MEET with key departments from NOC’s, IOC’s, EPC’s 
and service companies to discuss projects, updates and 
an exchange of industry knowledge.

• LAUNCH new products, build prospect databases and 
maintain relationships with existing customers.

•  SHOWCASE your products and services to 15,000+ 
marine and offshore industry professionals.

• 150+ exhibiting companies showcasing a 
wide range of offshore exhibits including subsea 
drilling equipment, pipelines, and tools for reservoir 
production and mapping products and services.

• A dedicated Offshore & Marine Conference 
Programme

 The industry’s leading Offshore and Marine executives 
share knowledge and give valuable insights.

• Ship and vessel tours on the quay side including 
a jack-up barge.

NEW FOR 2018

• A dedicated Commercial Dive Zone
 An extensive range of commercial diving equipment 

supports the offshore and marine sector.

NEW FOR 2018

• Middle East Marine Club
 An elite, invitation-only membership club for ship 

owners and operators.

BOOK YOUR 
SPACE NOW

adipec.sales@dmgevents.com

www.adipec.com/offshore-marine
+971 2 4444 909

OFFSHORE & MARINE EXHIBITORS INCLUDE:

Supporters

Platinum SponsorsDiamond SponsorsExclusive Strategic
Partner

Strategic Digitalisation
Partner

ADIPEC
Host City

Knowledge
Partner

Official Broadcast
Partner

Official Media
Partner

Technical Conference
Organised By

ADIPEC
Organised by

Official Travel 
Partner

Official Hotel
Partner

Official Airline 
Partner

OFFSHORE & MARINE FEATURES

Co-located with: Abu Dhabi International Petroleum Exhibition & Conference

12 - 15 November 2018, Abu Dhabi, UAE

GAIN ACCESS TO THOUSANDS OF OFFSHORE 
SPECIALISTS AT THIS YEAR’S MOST ANTICIPATED 
OFFSHORE AND MARINE EXHIBITION AND CONFERENCE

http://www.adipec.com/offshore-marine


Connecting What’s Needed with What’s Next™

Connect with what’s next at oceaneering.com
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Visit us at ADIPEC
Booth 12250

To solve your pipeline challenges in these dynamic times, Oceaneering does things differently, 
creatively, and smarter. As your trusted subsea partner, our unmatched experience and innovative 
technologies and solutions allow us to adapt and evolve regardless of market conditions. 

By working together, we will safely and reliably re-shape the future of the oil and gas industry. 

ENHANCE YOUR 
PRODUCTION, 
REDUCE YOUR COSTS

http://oceaneering.com
http://oceaneering.com

