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2
016 has started with a decided thud, as many in the industry around the world 
hold their collective breath and watch closely as the price per barrel for oil sinks 
ever lower. While the angst is real and the immediate future is unclear, I see that 
some – inside and outside of this industry – starting to enter a surreal zone, call-
ing oil a ‘sunset’ industry and rationalizing that offshore oil and gas may never 

bounce back. I certainly have been wrong in the past and I’m not a gambling man, but if I 
had the money and the interest I’d be more than willing to bet that the oil and gas industry 
will bounce back with a vengeance, and the hunt for energy resources around and under 
the waters of our planet will be a substantial and vital industry for generations to come. It’s 
not even close to a matter of “if,” rather a white-knuckle ride of “when.”

This month I am honored to share with our readers insights from Captain Gregg Bau-
mann, U.S. Navy, Supervisor of Salvage & Diving; Director of Ocean Engineering. I met 
Capt. Baumann last year at the American Salvage Association annual meeting in Stamford, 
Connecticut, before he and his team embarked on its mission to fi nd the sunken U.S. fl ag 
ship El Faro. While El Faro steals many headlines, including an early January 2016 feature 
on CBS investigative news show “60 Minutes,” the good works of Capt. Baumann and 
SUPSALV far transcends material that makes 15-minute clips in mainstream media. His 
team are salvage masters, and I invite you to turn to page 18 for the story on SUPSALV 
and its contribution to working safely and effi ciently under the water.

As with every edition of MTR, uncovering next-gen advances and emerging technology 
is the foundation, and I am pleased to share with you two features in this edition that fi t the 
bill. Starting on page 30 Kira Coley goes in-depth, as she usually does, on the Ocean Aero 
Submaran vehicle, or as we humbly call it in our headline the “Next Generation of Ocean 
Observation.” Immediately following this story, starting on page 34, is Tom Mulligan’s 
insightful report on investment at NOCS, specifi cally the opening of a new cutting-edge 
research and technology facility, the National Oceanography Center’s Marine Robotics 
Innovation Center in Southampton, England. 

Download our App
iPhone & Android
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NOAA archaeologists have discovered the battered 
hulls of two 1800s whaling ships nearly 144 years 
after they and 31 others sank off the Arctic coast of 

Alaska in one of the planet’s most unexplored ocean regions.
The shipwrecks, and parts of other ships, that were found are 

most likely the remains of 33 ships trapped by pack ice close 
to the Alaskan Arctic shore in September 1871. The whaling 
captains had counted on a wind shift from the east to drive the 
ice out to sea as it had always done in years past.

The ships were destroyed in a matter of weeks, leaving more 

than 1,200 whalers stranded at the top of the world until they 
could be rescued by seven ships of the fl eet standing by about 
80 miles to the south in open water off Icy Cape. No one died 
in the incident but it is cited as one of the major causes of the 
demise of commercial whaling in the United States.

With less ice in the Arctic as a result of climate change, ar-
chaeologists now have more access to potential shipwreck sites 
than ever before. In September, a team of archaeologists from 
the Maritime Heritage Program in NOAA’s Offi ce of National 
Marine Sanctuaries scoured a 30-mile stretch of coastline in 

Leading Off

Remains of 1800s Whaling Fleet Found
NOAA Case Study
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Abandonment of the whalers in the Arctic Ocean, September 1871, including the George, Gay-
head, and Concordia. This illustation originally ran in Harper’s Weekly in 1871. 
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the nearshore waters of the Chukchi Sea, near Wainwright, 
Alaska. Previous searches for the ships had found traces of 
gear salvaged from the wrecks by the local Inupiat people, as 
well as scattered timbers stranded high on the isolated beaches 
that stretch from Wainwright to Point Franklin.

Using state-of-the-art sonar and sensing technology, the 
NOAA team was able to plot the “magnetic signature” of the 
two wrecks, including the outline of their fl attened hulls. The 
wreck site also revealed anchors, fasteners, ballast and brick-
lined pots used to render whale blubber into oil.

“Earlier research by a number of scholars suggested that 
some of the ships that were crushed and sunk might still be on 
the seabed,” said Brad Barr, NOAA archaeologist and project 
co-director. “But until now, no one had found defi nitive proof 
of any of the lost fl eet beneath the water. This exploration pro-
vides an opportunity to write the last chapter of this important 
story of American maritime heritage and also bear witness to 
some of the impacts of a warming climate on the region’s en-
vironmental and cultural landscape, including diminishing sea 
ice and melting permafrost.”

James Delgado, maritime heritage director for NOAA’s 
Offi ce of National Marine Sanctuaries, said he believes the 
wrecks were pressed against a submerged sand bar that rests 
about 100 yards from shore. Working from fi rst-hand accounts 

of the loss of the fl eet, he said the ice opened the hulls to the 
sea and tore away the upper portions of the ships, scattering 
their timbers on the beach, while the lower hulls, weighted 
down with ballast, and in some cases still anchored, stayed 
in place against the sand bar. On Sept. 12, 1871, the captains 
of the 33 whaling ships caught in the ice convened aboard 
the Champion to consider their options for saving the 1,219 
offi cers, crew, and in some cases, families, from their fate. 
Although, their situation was dire, there was some small glim-
mer of hope for rescue by seven nearby ships.

However, to save such a large party, the rescuing whale ships 
had to jettison their precious cargoes of whale oil, bone and 
their expensive whaling gear to make room for the survivors. 
The rescue ships were able to sail safely out of the Arctic and 
back to Honolulu, where hundreds of native Hawaiian whal-
ers aboard the stranded vessels lived, while others sailed on to 
San Francisco, New Bedford and other cities.

The search for the abandoned whaling fl eet was funded by 
NOAA’s Offi ce of Exploration and Research, in collaboration 
with the NOAA Offi ce of Coast Survey and the Alaska Region 
of the Bureau of Ocean Energy Management. Additional sup-
port and expertise was provided by technology partners Ed-
getech and Hypack.

www.noaa.gov
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View from the Top

Bill Kikendall, Teledyne RDI

Please provide a brief overview of the company.
 Teledyne has recently aligned our many individual ma-
rine focused business units into a single group that we call 
Teledyne Marine.  This group includes: 23 individual brands 
and 2,400 employees operating from 41 global manufacturing 
and service centers.  The Teledyne Marine Group of compa-
nies provide marine imaging, marine instruments, marine in-
terconnect, marine seismic, and marine vehicle products and 
solutions.  These products serve the Oceanographic Research, 
Security and Defense, Energy, Biological, Water Resources 
and Transportation markets.

Looking back, from the time you started your 
career to today: What technology do you attri-
bute with having the greatest infl uence on the 
ability to explore and work underneath the wa-
ter more effi ciently and effectively, and why?
 Remote and Autonomous Underwater Vehicles.  These 
vehicles are providing ever expanding ways to conduct  so-
phisticated work under extreme operating conditions as well 
as signifi cantly expanding the sampling of the ocean environ-
ment at an ever decreasing cost point relative to traditional 
means of acquiring the data.

We often discuss “Industry Voice,” or in the 
case of the Subsea and Maritime Communi-
ties, lack thereof, and the “need” to raise the 
stature, profi le and visibility of this industry to 
foster further growth. From where you sit, and 
looking at the industry as a whole, do you agree 
on the need for a stronger industry voice?
 In a word, yes.  The maritime environment has a profound 
impact on society and society has an impact on that environ-
ment.  Given the scale of the ocean environment, the effort 
and expense for understanding how to mitigate the negative 
consequences and enhance the positive consequences are such 
that they must be addressed by society at large (fundamentally 
at a regional, national and international level).  At this level, 
there is profound competition for funds to address the col-
lective needs of society.  Effectively messaging the maritime 
need to those who will make the decisions on the allocation of 

those funds is best supported by a collective voice of experts.  
That voice is most credible when it is the voice of industry, 
academia and relevant government organizations working to-
gether.

When you look at your industry as a whole, and 
looking at the myriad of serious issues that we 
face as citizens of this planet, what do you see 
as the burning issues of the day that will put 
the work that you do in the world’s oceans front 
and center for the next generation?
 The serious issues are very broad and impact individuals 
in very different ways depending on whether the individual 

Marine Technology Reporter recently had the opportunity to visit with Bill Kik-
endall, president of Teledyne RDI and Group Manager of Teledyne Marine’s 
Instruments Group, for his ‘view from the top.’

By Greg Trauthwein
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lives in an area where the ocean infl uences their safety and 
welfare, they derive their livelihood directly from ocean 
related activities, or less directly when their standard of 
living relates to the international commerce on the ocean.  
Underlying the impact is the ability to understand cause 
and effect relationship in the ocean environment as well as 
more precisely determine storm impact and impact mitiga-
tion.  Ultimately, in many cases, decisions will be made on 
how to deploy assets to reduce the negative consequences 
of an activity or event (or enhance positive consequences).  
As an industry we will continue to develop vehicles and in-
struments that facilitate the collection of better data, under-
stand the relationship of that data to a future event, process 
the information in a time relevant manner and provide that 
data to decision makers.  We will do this in collaboration 
with academia and government organizations.

Nearly everyone I have ever interviewed uni-
versally loathes the “crystal ball” question, 
but the context of this talk requires it: If you 

ADCP deployment (part of T-Tide Experiment) 
in the Southern Ocean just east of Tasmania.  
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had a crystal ball and could envision how this 
industry will look and operate in the year 2025, 
what would you see?
 During the past decade there has been considerable con-
solidation in the industry.  Companies such as Teledyne, Da-
naher, Xylem, Fugro and Kongsberg have acquired smaller, 
successful businesses and in doing so combine the innovation 
of the small businesses with the resources, market access and 
processes of the larger enterprises in turn facilitating growth.  
This is likely to continue while at the same time there will 
be new small businesses that develop based on focused in-
novation.  Autonomous surface and subsurface vehicles will 
expand signifi cantly.  This growth will be facilitated by ad-
vances in vehicle technology, power technology and underwa-
ter navigation as well as communications.  Instruments will be 

developed that facilitate broader sampling technologies and 
data/information will be available in much shorter times rela-
tive to when the data is sampled.   Scientists will be able to 
devote more of the budgets to science rather than to develop-
ing vehicles and sensors to conduct the science.

What emerging technology do you see today 
that you believe will have the greatest impact 
on your business, your industry, in the coming 
10 years, and why?
 Autonomous vehicles (surface and sub-surface).  These 
vehicles provide the virtual platforms that allow us to signifi -
cantly expand sampling of the ocean environment at a signifi -
cantly reduced cost.  Companies such as Ocean Aero and Liq-
uid Robotics are examples of companies developing entirely 

View from the Top

Teledyne RDI CTD recovery of the coast of Spain.  
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new and unique vehicles for ocean observing.  The growth in 
application of autonomous marine vehicles will be supported 
by advances in navigation (MEMS and chip scale solutions), 
power sources, communications and new sensing technolo-
gies. 

Every business, every industry has its chal-
lenges. What do you consider to be the great-
est challenge to your business today, and how 
are you investing to overcome that challenge.
 In the marine industry it is managing through the busi-
ness cycles.  To sustain in the soft markets and grow in the 
strong markets organizations must continue to innovate and 
to collaborate with our customers to help them differenti-
ate in their markets.  For Teledyne it is to continue to invest 
in innovation, collaborate across our broad group and with 
our customers to innovate more effi ciently and utilize the 
resources of the corporation to differentiate in the market.  
These resources include the Teledyne Science Center, Tele-
dyne Dalsa and Teledyne Brown Engineering. 

Bill Kidendall’s Career Path
 Bill Kikendall is the President of Teledyne RD Instru-
ments and serves as a Group Manager in Teledyne Ma-
rine’s Instrument Group with responsibility for RD Instru-
ments, Oceanscience and Teledyne’s minority share in 
Ocean Aero.  Mr. Kikendall received a BSEE from Iowa 
State University in 1980 and a MBA from the University 
of Dallas in 1986. His career began in 1980 with Geo-
physical Service Incorporated (a division of Texas Instru-
ments) which conducted offshore seismic exploration for 
oil and gas.  He joined Teledyne Geotech in 1983 and for 
more than 30 years, he has been an employee of Teledyne 
Technologies, Inc.  At Teledyne, his role began as an in-
strumentation design engineer and progressed through 
various levels of management including business unit 
management and leading to his current responsibility in 
group management.  More than 25 years of his career have 
been in the marine industry.
 Prior to Teledyne beginning its series of marine busi-
ness acquisitions he was responsible for Teledyne Geo-
physical Instruments, a business unit that provided instru-
mentation for the offshore seismic exploration market for 
oil and gas exploration.  At the time, this was Teledyne’s 
only marine business.  With the 2005 acquisition of Tele-
dyne RD Instruments, Kikendall relocated to California to 
assume management for its fi rst acquisition in the marine 
industry.  He has been involved in acquisitions and group 
management within the marine businesses since that time. 
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This article provides some of the basic information on opti-
cal fi ber (both single-mode and multimode) and discusses how 
they can be used in the subsea environment.  We will also dis-
cuss some of the fundamental differences between multimode 
(MM) and single-mode (SM) fi ber.  Specifi c attention will be 
given to how they can impact the quantity, distance, and speed 
of the transported signals between the subsea and topside lo-
cations.  Of all the differences between MM & SM fi bers, the 
most fundamental differences are the size of the fi ber’s core 
and the associated attenuation or loss and bandwidth of the 
fi ber.  The fi ber itself consists of 3 basic elements – the core, 
cladding and buffer or coating.  The core is the most central 
portion of the fi ber through which the light propagates.  While 
there are a wide variety of fi bers in use for various applica-
tions & markets, there are 3 basic fi ber core diameter sizes 
for fi bers used in subsea applications.  Single-mode fi ber has 
a nominal core diameter of 9µm while the most common mul-
timode fi bers have either a 50µm or 62.5µm core diameter.  
For the fi bers we use, the cladding is always 125µm while 

the protective coating has a diameter of 250µm for loose tube 
fi bers.  Other buffers and jacketing materials are used to build 
the fi ber up to more practical and rugged cable structures.  
As the below diagram illustrates, the two types of common 

multimode fi ber have either a 50µm or 62.5µm core diameter.  
Single-mode fi ber, on the other hand has a core diameter of 
only 9µm.  
The basic rule of thumb is that the smaller the core diameter, 

the higher the fi ber’s bandwidth and the lower the attenuation 
(loss in dB per kilometer).  These fi ber parameters are also de-
pendent on wavelength. Table 1 (next page, top)  illustrates the 
approximate attenuation (loss) of both multimode & single-
mode fi bers.  
Systems using these fi bers will be either loss or bandwidth 

limited.  The fi ber and associated optical components such as 
connectors, splices and splitters can attenuate the optical sig-
nal to such a point where the receiver cannot reliably recover 
the information.  The bandwidth of the fi ber can also introduce 
signifi cant dispersion of the signal to where it cannot be recov-

Fiber Insights

Fiber Fundamentals
Multimode vs. Single Mode

By Ed Miskovic

(Courtesy: The Light Brigade)

Fiber Cross-Sectional Diagram

 SO/125 Multimode 62.5/125 Multimode Singlemode
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CLEARLY ...  
THE DIFFERENCE IS IN THE IMAGE

The Klein UUV-3500 was developed 
as a side scan sonar with the un- 
precedented benefit of an advanced 
bathymetry payload for the growing 
Autonomous Underwater Vehicle (AUV), 
Remotely Operated Underwater  Vehicle 
(ROV) and Unmanned Underwater Vehicle 
(UUV) markets. The UUV-3500 payload 
utilizes Klein’s proprietary wideband 
technology for unmatched range and 
resolution, while operating at reduced 
power to deliver superior capability at a 
highly affordable price.

To learn more about how Klein Marine 
Systems, Inc. is leading the way with 
cutting-edge clarity, please call us 
at (603) 893-6131, email Klein.Mail@
KleinMarineSystems.com or go to 
KleinMarineSystems.com.

This seafloor image of a 150 m swath at  
900 kHz is unaltered and unretouched.

.
 THE IMAGE

The Klein UUV 3500 as de eloped

Klein is now a Mitcham Industries, Inc. Company

ered even though there is adequate optical signal strength at 
the receiver (quantity vs. quality).  
Fiber systems employed in the subsea market typically use 

single-mode fi ber.  While there may be some older, legacy 
systems for shallow-depth applications that use multimode 
fi ber, the great majority of these systems now incorporate 
single-mode fi ber.   This fi ber type change affords larger sea 
depths and more high bandwidth signals using wavelength 

multiplexing (CWDM).
In general, the loss budget or allowable attenuation between 

the output of the transmitter and the minimum required input 
to the receiver is on the order of 15-20dB, depending on the 
type of signal, data rate, etc.  By referring to the data in the 
fi ber attenuation table (Table 2, found on the top of page 16), 
and assuming that the system loss budge is 20dB, the maxi-
mum distance (from an attenuation point of view) can be ap-

 Fiber Type Wavelength Multimode Multimode Single-mode
 Core diameter  50μm 62.5μm 8 – 10μm
 Attenuation 850nm 2.5 3.5 N/A
 (dB/km) 1300/1310nm 0.8 1.4 0.35
  1550nm N/A N/A 0.25

Table 1
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Fiber Insights

proximated as follows (see table above):
If you just consider the attenuation of the fi ber as the trans-

mission-distance limiting factor, it would appear that even the 
62.5µm multimode fi ber operating at 850nm would satisfy all 
operating depths.  Fiber attenuation is one of the basic char-
acteristics of fi ber that needs to be understood and taken into 
consideration when designing any fi ber transmission system.  
However, in order to accurately calculate and predict the max-
imum operating distance of any fi ber system, particularly on 
multimode fi ber, you must take into account the fi ber’s band-
width or, in single-mode fi ber, its chromatic dispersion.  In 
most cases, the multimode fi ber’s bandwidth will determine 
the maximum distance over which the signals can be trans-
ported reliably.
There is a general misconception that once you transmit 

signals on fi ber, the distance is almost unlimited because the 
fi ber’s bandwidth is, for all practical purposes, infi nite and at-
tenuation is low.  The reality is that, while single-mode fi ber 
has an extremely high bandwidth, multimode fi ber has lim-
ited bandwidth characteristics that signifi cantly infl uences the 
maximum distance that you can transmit high resolution/defi -
nition video signals.  
Multimode fi ber suffers from a physical characteristic 

termed modal dispersion or differential mode delay (DMD).  
The term multimode fi ber is derived from the fact that the core 
of the fi ber will support hundreds of different optical paths 
for the light to traverse from one end of the fi ber to the other, 

each with its own overall propagation time.  The fi gure below 
illustrates this principle.   
As the light travels down the fi ber the difference between the 

times the various ‘modes’ or paths of light reach the end of 
the fi ber will continue to increase.  This graphic shows sev-
eral modes taking different paths and how the time differential 
between these paths results in the optical pulse being spread 
over time.  
This phenomenon is referred to as modal dispersion and is 

generally the limiting factor in transmitting high speed data 
over multimode fi ber.  Contrary to some beliefs, the many 
modes in a multimode fi ber are not used to transmit individual 
wavelengths or signals but simply refer to the different paths 
the SAME signal’s pulse of light traverses down the fi ber.  The 
number of different optical paths is related to the core diam-
eter of the fi ber, the wavelength and spectral or wavelength 
spread of the light source.  
There are 4 basic types of multimode fi ber applicable to the 

undersea market.  These are labeled as OM1, OM2, OM3 and 
OM4.  The bandwidth characteristics of each are shown in 
Table 3 on the top of page 17.
The fi ber’s bandwidth is inversely proportional to the dis-

tance.  Therefore, OM1 fi ber’s bandwidth at 850nm is 160MHz 
at 1km but only 80MHz at a distance of 2km.  It becomes in-
creasingly diffi cult to transmit high bandwidth signals such as 
GigE and real-time HD video over this and other multimode 
fi ber types.  Note that the bandwidth of these different fi bers 

 Fiber Type Wavelength Multimode Multimode Single-mode
 Core diameter  50μm 62.5μm 8 – 10μm
 Maximum  850nm 8 5.7 N/A
 distance (km) 1300/1310nm 25 14 57
 (based on loss budget) 1550nm N/A N/A 80

Table 2
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is about the same (500-600 MHz-km) at 1300nm while it in-
creases signifi cantly at 850nm as you transition from OM1 
to OM4 fi ber.  The OM3 & OM4 fi bers are known as laser-
optimized.  As the table indicates, the wavelength range for 
which they are optimized is 850nm.  Therefore, when you 
want to take advantage of the increased bandwidth of these 
laser-optimized fi bers, it’s important to use lasers that emit in 
the 850nm range.
Single-mode fi ber is really the only choice when transmit-

ting high bandwidth signals over long, undersea distances.  In 
addition to the lower attenuation, single-mode fi ber has sig-
nifi cantly higher bandwidth. This allows the fi ber to transmit 
high bandwidth signals over very long distances.  Single-mode 
fi ber can also be easily used for various types of wavelength 

multiplexing.  The undersea market commonly uses both 
WDM (2 wavelengths) and CWDM (16-18 wavelengths).  
This technology allows for the long distance transmission of 
many different types of signals over one, single-mode fi ber.  
These include all types of video, GigE & 10GigE, data, audio, 
etc. 
This fi rst article is intended to provide some of the basics of 

fi ber and fundamental differences between multimode and sin-
gle-mode fi ber.  Future articles will deal with CWDM (Coarse 
Division Wavelength Multiplexing), optical connectors and 
active devices, test equipment and system performance test-
ing.  If you have any questions or if you have any particular 
fi ber topic you would like to know more about, please send an 
email to me at emiskovic@nc.rr.com.

Multimode   Legacy Laser Optimized Legacy Laser Optimized 
Fiber Type  (62.5/125μm) (50/125μm) (50/125μm) (50/125μm)
 Wavelength (OM1) (OM2) (OM3) (OM4)

Bandwidth  850nm 160 500 2,000 4,700

(MHz-km) 1300nm 500 500 600 600

Table 3
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Navy

What, specifi cally, is the scope of the respon-
sibility of the Supervisor of Salvage & Diving; 
Director of Ocean Engineering?
 The responsibilities of the Supervisor of Salvage & 
Diving; Director of Ocean Engineering (SUPSALV) include 
being the Center of Excellence for diving for the Department 
of Defense (DoD), the system safety certifi cation authority for 
DoD diving and manned hyperbaric equipment, the technical 
authority for military diving equipment, the technical author-
ity for underwater ship’s husbandry repairs & inspections, 
and salvage; By authority of the “Salvage Facilities Act” (10 
U.S.C. 7361-7364) SUPSALV provides salvage facilities for 
public and private vessels and provides Admiralty legal sup-
port to settle claims for salvage services rendered by the Navy. 
Within the context of this authority, SUPSALV provides for 
the equipping and maintenance of a national salvage capabil-
ity for use in peacetime, war, or national emergency.

To put your offi ce into scale and scope.  Can you 
please give an overview of the personnel and 
physical assets under your guidance.
 SUPSALV has more than 565 military, civil servants, 
and full time contracted employees supporting our Washing-
ton, District of Columbia headquarters offi ce, our Naval Ex-
perimental Dive Unit research laboratory in Panama City, Flor-

ida, our deep ocean search and recovery equipment program, 
our Emergency Ship Salvage Material (ESSM) warehouse 
system, diving engineering services, and our world-wide, un-
derwater hull cleaning services for fl eet vessels. Our facilities 
include a headquarters offi ce, eight ESSM warehouses and 
support centers around the world, a Deep Ocean Search and 
Recovery warehouse and engineering facility in Maryland, 
and diving services support offi ces in Virginia, California, 
Hawaii, Japan, and Bahrain. Our inventory of search equip-
ment, diving support material, oil spill recovery equipment, 
and spares total more than 30,000 items, more than 500,000 
sq. ft. of facilities, and a world class diving and equipment 
research facility. SUPSALV maintains national mission as-
sets of search and recovery systems with capabilities ranging 
from shallow water to 20,000 ft. that include the Towed Pinger 

Captain Gregg W. Baumann, U.S. Navy, 
Director of Ocean Engineering, Super-
visor of Salvage and Diving. shares with 
MTR insights on the long and proud 
history regarding diffi cult missions ac-
complished, including most recently the 
location and fi lming of the lost TOTE 
containership El Faro.

By Greg Trauthwein

Captain Gregg W. Baumann
U.S. Navy, Director of Ocean Engineering, 

Supervisor of Salvage and Diving
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Locators, towed Side Scan Sonars, and Remotely Operated 
Vehicles. Additionally, we maintain three worldwide com-
mercial salvage services contracts for which we can immedi-
ately surge in personnel and equipment.  Our annual average 
operating budget is approximately $110-120M, but increases 
signifi cantly when we conduct large reimbursable salvage and 
oil spill operations.  The value of our non-facility related in-
ventory is in excess of $110M.

We understand that you assumed this post in 
October 2014. To date, what do you fi nd most 
rewarding? What do you fi nd most challenging?
 What is most rewarding and most challenging is one 
in the same.  Specifi cally, SUPSALV is the backbone for pro-
viding the U.S. Navy fl eet with diving support and salvage 
capabilities as a national level fi rst responder. Providing all 
of these services on a daily basis so that the Navy fl eet can 
maintain its strong military presence at sea and keeping our 
sailors, airmen, soldiers, marines, and guardsmen safe is what 
drives me each and every day. However, meeting all of these 
challenges with limited budgets and resources, requires mak-

ing diffi cult decisions to keep the warfi ghter prepared and safe 
while still operating in a diffi cult fi scal environment. Helping 
our forces accomplish their missions safely and effectively is 
the reward for our team’s hard work and diligent efforts.

For the context of this interview, we are most 
interested to focus on salvage and diving safe-
ty. Given that scope, could you share with our 
readers a ‘case study’ or two which you feel 
best exemplifi es the capability of your offi ce?
 First, I’d site two recent marine incidents.  The fi rst is 
the M/V El Faro which went missing on or about Oct. 1 in the 
Bahamas. The National Transportation Safety Board (NTSB) 
in the conduct of their safety investigation deemed they need-
ed SUPALV’s experience and resources. With our long stand-
ing working relationship, we quickly partnered and developed 
plans to search for, locate, conduct a Side Scan Sonar survey 
of the accident area, video document the ship, and retrieve the 
ship’s Voyage Data Recorder (VDR). Utilizing our 20,000 ft. 
Side Scan Sonar “ORION”, our 20,000 ft. Remotely Operated 
Vehicle “CURV”, and the Military Sealift Command’s ocean 
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going tug USNS Apache (T-ATF 172) we mobilized and satis-
fi ed three of the four objectives within just a few weeks.  Un-
fortunately, we have yet to be able to locate the VDR. The 
accident is still under investigation with the NTSB and United 
States Coast Guard.
 A second salvage example would be the successful 
removal of USS Guardian (MCM 5) in 2013.  The ship un-
fortunately ran hard aground on Tubbataha Reef in the Sulu 
Sea in the Philippines. Due to the sensitive reef environment, 
the inability to access the vessel with large removal equip-
ment, monsoon weather and seas, SUPSALV brought together 
a team of navy divers, a navy salvage ship, salvage engineers, 
and commercial salvors to safely remove the ship from the 
reef by cutting it up.  Balancing environmental concerns, ef-

fective salvage plans, and political sensitivities, SUPSALV 
safely sectioned the ship into four 250-400 ton lifts, and re-
moved the ship without causing any further damage to the reef 
or allowing the release of pollution or hazardous substances 
into the environment.  

Your job by its inherent nature is a dangerous 
one. Put the emphasis on safety in perspective.
 On diving safety, personnel safety is always the 
primary consideration. This involves ensuring safety is par-
amount in both the design of Divers Life Support Systems 
(DLSS) as well as diving operations themselves. We ensure 
safety is designed into, tested for and eventually certifi ed in 
all of our DLSS.   Tragically though, we lost four sailors in 

Captain Baumann discusses with CBS ‘60 Minutes’ anchor Scott Pelley the technology 
to be deployed in the search for El Faro. The feature El Faro spot aired on CBS on Sunday, January 3, 2016.

If you missed it, view the 60 Minutes video here:
http://www.cbsnews.com/live/video/60-minutes-goes-on-the-hunt-for-el-faro/
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diving accidents in 2013. As a result, we conducted a strate-
gic assessment of the safety of diving operations throughout 
the Navy. SUPSALV co-chaired a Diving Operational Assess-
ment Integrated Project Team that conducted a holistic review 
of Navy Diving Program compliance with requirements with 
particular focus on supervisor accountability. Integral to this 
effort was an assessment of the culture within the diving com-
munity, as it affects our ability to adequately assess opera-
tional readiness, effectively plan missions, accurately apply 
operational risk management, safely execute dives, and apply 
lessons learned.  The fi ndings of the review found: Navy div-
ing continues to meet Combatant Commander requirements 
and supervisory accountability, and that navy diving is effec-
tive. However, there were specifi c areas that were deemed to 
need improvement: improve supervisor decision making, de-
velopment, qualifi cation, and profi ciency; build effectiveness 

in command level diving assessments; become a self-learning 
organization; establish better diving mishap reporting and 
trend analysis; and update the Navy’s diving program instruc-
tion. 

Marine Salvage is an intriguing business, liter-
ally an engineered solution as no two wrecks 
are the same. In your career, what one technol-
ogy do you count as having the greatest impact 
on allowing salvage to be conducted more ef-
fi ciently and safely?
 Unequivocally, it’s the improvements in the area of 
information technology that have had the greatest impact in 
our response capability. In most cases the physical rigors of 
salvage are basic, rudimentary, and don’t have huge strides to 
make with the increase in technology. However, the software 

Captain Baumann said that the salvage of the Japanese high school training 
fi shing vessel F/V Ehime Maru – and recovering eight of the nine souls lost off the coast of Hawaii in 2000 ft. – was 
one of the most technically challenging and personally diffi cult of his career.
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tools now immediately available to the salvor are game chang-
ers. The software packages available today have the capability 
to rapidly perform very detailed and complex analyses of ves-
sel loading, stability, and structural characteristics for intact, 
damaged, and grounded vessels and evaluate these properties 
over the full range of salvage operations. Within SUPSALV, 
we use a Navy unique software package, Program of Ship 
Salvage Engineering or “POSSE” for short.  As IT systems 
continued to grow, SUPSALV teamed with a commercial ven-
dor to jointly fund and develop POSSE.  It has given us the 
ability to fully model every ship in the Navy inventory.  As a 
result, when a salvage incident does arise, within minutes we 
have our engineers conducting risk assessments, developing 
salvage plans, and providing understandable engineering so-
lutions to complex, and multi-variable problems.  

When I speak to commercial salvors, most cite 
the increasing size of ships as one of their top 
challenges today, as quite simply ships and 
cargo capacity are growing larger, faster, than 
the salvage capability to assist them in time 
of need. With that as a backdrop, how is the 
market changing to present challenges to your 
offi ce?
 As it relates to SUPSALV’s participation in the sal-
vaging of commercial vessels, the increased size of ships is 
certainly at the top of the list of challenges. However, as it 
relates to SUPSALV’s overall salvage operations, it’s the in-
creased focus on minimizing damage to the environment and 
pollution discharges while conducting the salvage. As a result 
SUPSALV regularly conducts spill exercises with the fl eet, 
provides on-going hands on and table top training, and main-
tains one of the largest oil spill equipment repositories around 
the world in our ESSM system.

We cover Navy and Government vessels in our 
pages regularly, and to say current government 
spending is “challenged” at the moment is an 
understatement. From where you sit, what are 
your funding issues, if any, and how has this 
had a material impact on your service.
 The center focus of the Navy budget every year is 
shipbuilding and the 30 year shipbuilding plan. Since the Cold 
War ended, the Navy’s inventory of ships has dwindled and 
replacement with more complex technologies has become 
more expensive for the same size of vessel. As a result, fi nd-
ing the right balance of ships in the 30 year shipbuilding plan 

has become increasingly challenging. Our current inventory 
of four tugs and four salvage ships is aging and will require 
replacement in the not too distant future. How the Navy will 
replace this capability to meet the fl eet mission requirements 
is still being discussed. 

Looking at your career, please explain in as 
much detail as possible the most diffi cult or 
challenging dive or salvage operation, explain-
ing why.
 The operation that clearly stands out the most to me 
is the salvaging of the Japanese high school training fi shing 
vessel, F/V Ehime Maru, and recovering eight of the nine 
souls lost off the coast of Hawaii in 2000 ft. In 2001, one of 
our submarines tragically hit and sunk the Ehime Maru during 
a routine training exercise. Showing true sorrow and good will 
to the Japanese families who lost loved ones in the incident, 
President Bush promised to do everything possible to recover 
those who were lost. In looking at the possible solutions at 
this depth, we came up with few alternatives. At 2000 feet, we 
couldn’t fi nd anyone certifi ed to conduct saturation dives to 
this depth. We then looked at the idea of penetrating the ship 
with ROV’s. This option was ruled out due to the high prob-
ability of ROV entanglement and inability to access the entire 
interior of the vessel. The solution we eventually arrived at 
was to place two straps beneath the ship, lift and suspend the 
ship beneath a ship on the surface, then carry it to shallow 
water where we could safely and effectively dive on it.  A 
salvage of this nature had never been accomplished before so 
we were developing innovative solutions as the operation pro-
gressed. To obtain expertise conducting complex operations 
at this depth, we turned to the deep ocean oil fi eld support 
companies. 
 Teaming with a handful of these companies and a 
commercial salvor, we successfully placed two straps under-
neath the ship and brought the ship into a depth where we 
could dive on it.  This operation was by far the most diffi cult 
in my career due to the depth of recovering the ship and use 
of ROV’s to do so, the political sensitivities involved between 
the two governments, the cultural sensitivities involved, the 
Sept. 11, 2001 terrorist attacks taking place while recover-
ing the ship, and most importantly the human compassion in-
volved in trying to help the nine families. In the end we were 
only successful in locating and recovering eight of those lost.  
In the 29 years I’ve served in the Navy, the memory that has 
etched itself the deepest in me was notifying the family of the 
9th victim that we were unable to locate their teenage son.  

The Quest to fi nd the sunken M/V El Faro, which went missing in the Bahamas,
required SUPALV’s experience and resources. Utilizing its 20,000 ft. Side Scan Sonar ORION, its 20,000 ft. Remotely 
Operated Vehicle CURV, and the Military Sealift Command’s ocean going tug USNS Apache (T-ATF 172) SUPSALV 
mobilized and satisfi ed three of the four objectives within just a few weeks.  At press time, the VDR was not yet found.
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S
AL Heavy Lift completed one of its most challeng-
ing projects when the crew of MV Svenja installed 
an offshore development platform over a subsea gas 
well conductor in Alaska’s Cook Inlet. It is the largest 

exploitation area in Alaska’s Cook Inlet – surrounded by ac-
tive volcanoes and strong currents. 

“Kitchen Lights Unit # 3” is exposed to a tidal range of 25 ft. 
which provokes currents in excess of fi ve knots. Here is where 

SAL Heavy Lift faced one of its most challenging missions in 
its 35 years of history. 

In March 2015 MV Svenja was chartered for the installation 
of the offshore development platform within the petroleum 
and gas exploitation area operated by Deutsche Oel & Gas AG 
on 337 sq. km. The area posed major technical and operation-
al challenges for SAL Heavy Lift within the installation. Plan

“A very short preparation time for the project between sig-
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nature and start of installation of approximately three months 
was very challenging,” said Holger Krenz, SAL Project Man-
ager. “We managed the work across at least three time zones 
and with a maximum time difference of 17 hours. Fifteen 
specialists of SAL planned the construction and installation 
of the platform, designed a special mooring arrangement for 
the vessel, drafted the temporary living quarters onboard the 
MV Svenja and accompanied the project steps in detail – from 
scheduling over cost-controlling to vessel stability calcula-

tions, rigging design and lifting procedures. Twenty-fi ve SAL 
colleagues and a team of 58 experts from Crowley and sub-
contractors were reliant on the most accurate preparations for 
the later installation onboard the vessel.

After mobilization in Singapore MV Svenja set off to 
Alaska. Fourteen days of sea passage later, the ship had to 
get secured on-site by a two and a half days operation. Ten 
pre-installed anchors on the seabed corresponding with 10 ad-
ditional winches onboard were needed to ensure solid posi-

“Kitchen Lights Unit # 3” is exposed to a tidal range of 25 ft. which provokes currents in excess 
of fi ve knots. Here is where SAL Heavy Lift faced one of its most challenging missions 
in its 35 years of history.
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tioning in choppy sea with strong currents at the Cook Inlet. 
This was needed also to comply with the Jones Act, which 

rigidly restricts the usage of foreign vessels within U.S. ter-
ritorial waters. 

In addition, all tasks within the installation were restricted 
by a tight time schedule, as during high tide, installation win-
dows were open for about four hours. Precisely moored, the 
installation crew fi rst had to drive the King Pile into the sea-
bed - close to the wellhead, a connection piece standing four 
meters out of the ground in a water depth of more than 30 me-
ters. The King Pile worked as a guide to lower the Monopod 
safely onto the wellhead, which was a high precision opera-
tion with an 80 tons heavy hydro hammer.

In the next step, the 1100-ton Monopod was transported to 
MV Svenja by a barge and lifted onto her deck for additional 
preparation. Subsequently the two 1,000 tons cranes of the 
MV Svenja lifted the Monopod off the vessel and lowered it 
down to the seabed. 

This was a challenging task, as the crew had to “thread” the 
Monopod, a 45-m high steel base, exactly over the wellhead 
– without underwater visibility and by a complex lifting ar-
rangement. Once the Monopod reached under the waterline 
the crane commander lost visibility of the unit. So the crew 
had to fully rely on a subsea 3-D-sonar-system, displayed on 
separate monitors in a special survey container. “There was 
a lot of team play necessary between the survey crew and 
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our lift supervisors. And I would like 
to highlight that the team was the main 
aspect that made the whole project suc-
cessful,” said Sebastian Westphal, Mas-
ter of MV Svenja. 

Once the Monopod was landed and 
the cranes freed, eight piles were driven 
through guides on the Monopod secur-
ing into the seabed. Subsequently the 
eight piles were to be fi lled with con-
crete. Moreover, the piles were compiled 
in parts, as the required total length of 
90m could not be lifted with the cranes. 

Therefore a special setup was created 
where the fi rst part of a pile was driven 
into the seabed and the second part was 
welded on top of the fi rst part and so 
forth.

In early August the engineers installed 
the 671 tons Topside onto the Monopod 
with a 700 tons single hook lift. “The 
Topside installation was an extremely 
tight lift with very small tolerances,” 
said Rüdiger Bauer, Captain. 

During the high tide there was only an 
installation window of about four hours 
for lift piling sequence including weld-
ing operations. Careful planning, exact 
execution and a lot of teamwork was 
necessary.

For the installation, a very large 
barge carrying Topside and Helideck 
lay alongside MV Svenja with only 
2.5 meters clearance to the Monopod. 
Due to the crane out- reach it had to be 
moored that close – with the additional 
challenge not to touch any of the many 
mooring lines, that kept MV Svenja in 
position. The Topside was lifted from 

the barge onto the Monopod. Limited 
access within the installation and the 
short time frame made the insertion of 
the Topside into the guides even more 
challenging. “We installed the Topside 
within two hours from lift off from the 
barge until set-down on the Monopod,” 
said Bauer. The crew completed the 
platform installation by installing the 
40 tons Helideck. Although they car-
ried out this part by a rather simple lift, 
it still demanded proper planning due to 
the lifting height and the placement of 
the unit’s balance point.

At the end of August, after 90 days on 
site, the installation was completed and 
MV Svenja headed back to Singapore 
for two weeks of demobilization. 

“SAL was our primary heavy lift 
contractor for the highly technical and 
environmentally challenging job,” siad 
Michael Johnson, Statement Project 
Manager, Crowley. “SAL’s technical 
calculations and engineering construc-
tions, their vessel and the team’s op-
erational experience on land as well as 
onboard led to a very successful instal-
lation.”

“We managed the work across at least three time zones and with a maximum time dif-
ference of 17 hours. Fifteen specialists of SAL planned the construction and installation of the 
platform, designed a special mooring arrangement for the vessel, drafted the temporary living 
quarters onboard the MV Svenja and accompanied the project steps in detail – from scheduling 
over cost-controlling to vessel stability calculations, rigging design and lifting procedures.” 

Holger Krenz, SAL Project Manager
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The Ocean Aero Submaran

Next Generation of 
Ocean Observation

By Kira Coley

A
s the demand for coastal and open-
ocean observation increases through-
out the world, the need of informa-
tion in real-time has never been more 
important. The prohibitive costs of 
manned research ships often result in 

fewer ocean surveys as well as compromises towards 
scientifi c objectives. Unmanned research vessels, such 
as autonomous underwater and surface vehicles, are 
hailed as the solution at a time of reduced government 
budgets and heightened importance of oceanic studies. 
In a bid to solve the ocean observation challenges for 
the military, scientifi c and oil and gas communities, 
Ocean Aero has designed the “Submaran”: a new af-
fordable class of Unmanned Underwater, Surface Vessel 
(UUSV), that combines the best of both surface and sub-
surface technology into a completely new transformable 
body, capable of missions in extreme conditions. 

The last several years has seen the rise of the Un-
manned Surface Vessel (USV) and the classifi cation of 

various forms of autonomous vessels.  Now a new gen-
eration in unmanned ocean systems, the “Submaran”, 
has entered the market as an autonomous, renewable 
powered unmanned vessel packaged in a small, man-
portable confi guration. As well as its affordability, the 
Submaran is a revolutionary AUV, possessing capabili-
ties as the fi rst ever Hybrid vehicle. 

The Submaran ability to submerge allows it to navi-
gate storms and avoid traffi c while performing sub-sur-
face data collection tasks. The combined capabilities of 
the Submaran represents a new level of ocean autonomy, 
survivability and self-suffi ciency.  

“In our eyes, autonomy has four levels: remote con-
trol; directed autonomy; supervised autonomy and what 
we call, ‘terminator’ autonomy” explains Eric Patten, 
CEO of Ocean Aero, “It is diffi cult to control unmanned 
vessels for long periods with remote control. With di-
rected autonomy, the operator provides waypoints and 
the vessel automatically adjusts the rudders, fl aps and 
sail accordingly. ‘Terminator’ autonomy is when they 
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are sentinels in their own right 
with the ability to go off to do 
their own thing. Supervised au-
tonomy is what we are after for 
the Submaran.”

By defi ning a set of waypoints 
and trigger actions, the Subma-
ran can travel between loca-
tions. If conditions are beyond 
predetermined parameters, the 
wingsail folds and retracts al-
lowing the vessel to quickly 
submerge. The added versatil-
ity underwater means that the 
vessel can also avoid detection 
for long periods - trigger actions 
can be assigned if the operator 
wants the vessel to automati-
cally submerge if it senses other 
vessels in the same area. 

“From an application perspec-
tive we see it being used all over, 
but science is where we see the 
biggest opportunities. The sci-
ence community have the larg-
est need in unmanned systems 
to be able to collect data and 
information about our oceans, 
usually with the lowest budgets” 
explains Patten, “Which is why 
systems such as the Submaran is 
so good because we don’t even 
need a boat to support us, you 
can launch it straight off a pier 
or ramp: if you have the time it 
can sail to wherever it needs to 
start the surveys. This gives us 
some great fl exibility.”  

The Submaran is the fi rst 
renewable energy  powered 
hybrid vessel designed for ex-
tended autonomous ocean ob-
servation and data collection. 
Being wind powered essen-
tially allows the vessel to move 
around the ocean infi nitely. The 
solar power permits the vessel 
to be operated on the surface 
and underwater while powering 
the payload with solar recharge-
able lithium batteries. The size 
and weight of the Submaran al-
lows it to carry payloads up to 
23kg. The combination of wind 
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and solar power results in speeds up to 5 knots with the 
navigating agility for lengthy station keeping and pro-
longed monitoring. 

“We carry around 1.2KW of rechargeable power on the 
vessel now via batteries and our hotel load of under 20 
watts means you can actually power a lot. Really we are 
offering a platform fl exible enough for the payload pack-
ages of the customers choosing, as every customer has 
different needs” says Patten, “As we are looking across 
the board when it comes to market, everything from sci-
entifi c to government, being payload agnostic allows us 
to serve those customers better.”  

Ocean observations are required throughout the marine 
sectors from science and industry to government and de-
fence. Regular monitoring of ocean currents and envi-
ronmental data such as salinity, biologics and pollutants, 
must be collected over long periods of time to aid in the 
engineering, construction and maintenance of offshore 
platforms. 

Due to the cost of manned observation platforms, 
sometimes up to $50,000 per day, the oil and gas indus-
try spends on average $20,000 per square nautical mile 
for hydrographic and other necessary surveys performed 
by expensive ships with high operational overheads. The 
Submaran helps reduce the expense of survey equipment 
and operational costs as well as offering an effi cient, 
adaptable solution for any number of surveys. 

Ocean Aero also offer the Submaran as a ‘communica-
tions gateway’:  with an acoustic modem on the vehicle 
it can signal devices on or under the water and transmits 
the data via any communication platform of the custom-
ers choosing. This capability in combination with its 
ability to avoid detection also makes the Submaran well 
suited for the defence and intelligence sector.

The ‘Surface to 10 meter (S10)” is the fi rst product 
released by Ocean Aero. Already the company plans 
to release a ‘Surface to 200 metre (S200)’ version of 
the Submaran by next summer. The S200 will also be 
a buoyancy glider, powerfully effi cient underwater ad-
vancing the vessels hybrid capabilities. In late 2017, 
Ocean Aero also plans to launch a 40ft vehicle with a 
900kgs payload.

“We are a company that is quickly growing. We have 
transitioned to a production company from one that has 
spent the last three years in development of our prod-
uct. We just announced that we are our taking orders for 
the vessels for delivery in Q1 2016.    This means that 
for us 2016 will be a year of growth, adding a produc-
tion capability to our already outstanding development 
team.” Says Patten, “Already we have had great interest 
from not only the United States but all over the world. 
The feedback we have received on the vehicle has been 
phenomenal and we are very excited about the coming 
years.” WORLDWIDE LEADER IN SUBSEA 

ACOUSTIC AND DIVER NAVIGATION  
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U
nmanned vehicles are having a major im-
pact on how oceanographic research and in-
dustrial work at sea is carried out and noth-
ing demonstrates this more than the recent 
opening of a new cutting-edge research and 
technology facility in the UK, the National 

Oceanography Center’s Marine Robotics Innovation Center in 
Southampton, England. Tom Mulligan reports.

A new $5 million center to develop technology for the 

emerging marine robotics sector has been opened at the Na-
tional Oceanography Center in Southampton, England. The 
UK’s Minister of State for Science and Universities, Jo John-
son MP, performed the offi cial opening of the Marine Robot-
ics Innovation Center (MRIC) in November 2015. The Center 
will be a hub for businesses developing autonomous platforms 
with novel sensors that will be used to cost-effectively capture 
data from the world’s oceans. 

Autonomous measurement systems for the ocean have 

Autonomous Vehicles
The new workhorse of the sea
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grown out of demands for frontier science in extreme envi-
ronments. These autonomous systems have the potential to 
transform research work across many sectors, for example, 
they will improve data collection for weather and climate 
prediction, for defense, and for the emerging needs of off-
shore energy and other industries, as well as in environmental 
monitoring.

Funded through the UK Natural Environment Research 
Council (NERC) from the Science and Universities Minis-

by Tom Mulligan

Autosub6000 
being recovered from a mis-

sion in Antarctic waters.
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ter’s ‘Eight Great Technologies’ initiative, the MRIC has been 
operational since the summer of 2015. Several companies, in-
cluding marine scientifi c instruments specialist Planet Ocean 
Ltd, unmanned vehicles manufacturer ASV, and sensor soft-
ware developer SeeByte Ltd, have already taken space within 
the Center, which provides offi ce and testing facilities along 
with access to specialist instrumentation. The National Ocean-
ography Center (NOC) has been working with industrial and 
academic specialists on the development of unmanned vehi-
cles, battery design and operational procedures, and recently 
announced the provision of advanced training programs for 
PhD engineers in these areas.

Kevin Forshaw, Associate Director, Innovation and Enter-
prise at the NOC, stated: “We believe that truly great innova-
tion happens when great minds meet and ideas can be brought 
to life. The Marine Robotics Innovation Center is the place 
for that to happen. We recently saw two fantastic new autono-
mous vehicles built out of our collaboration with businesses, 
and we’re at the start of several exciting new projects that look 
set to repeat this success.”

Commenting on Planet Ocean’s take-up of space at the Cen-
ter, Forshaw stated: “This really is just the beginning. We have 
already seen the effect working with the NOC can have on 

small marine technology businesses, so we’re confi dent we 
have an offering that works. The Center provides a true hub 
for marine technology development and we believe that it will 
attract business from all over the world.”

He added: “It is really good to be welcoming SeeByte to the 
Marine Robotics Innovation Center, being a leading player in 
the control of autonomous assets, and a partner to many of the 
companies we engage with. We ourselves have collaborated 
with SeeByte on several R&D projects to date, and having 
them on site will stimulate further collaboration in the future. 
Both organisations have key areas of expertise, that when 
combined, will help to bring about exciting new innovations 
for the sector.

“We are also very pleased to welcome ASV into the Innova-
tion Center here - a company at the leading edge of autono-
mous surface vehicle development for an emerging global 
market. We are already collaborating with ASV, looking to 
develop highly innovative platforms and systems for use by a 
variety of end-users in science and survey, oil and gas, defense 
and other offshore industries. Having representatives from the 
company on-site will only increase the opportunity for further 
collaboration in the future, and we welcome this wholeheart-
edly.”

Developed by ASV, the C-Enduro is a long-endurance autonomous surface vehicle (ASV) used to safely and 
cost-effectively collect data at sea. The vehicle is shown here on a sea trial off Oban, Scotland.
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The innovative companies based at the MRIC developing 
technology for the next generation of autonomous and robot-
ics systems share specialist facilities with the NOC’s Marine 
Autonomous and Robotics Systems unit which has broad ex-
perience of marine autonomous platforms in highly challeng-
ing environments, including extensive missions under ice and 
in the depths of the Cayman Trough.

One example of the NOC’s activity in marine autonomy 
technology development is its Long Endurance Marine Un-
manned Surface Vehicle competition, held in 2012, in which 
competitors were briefed to develop a USV with a 90-day en-
durance capability and the ability to sprint if required at 10 
knots over 100 nautical miles. As a direct result of holding 
the competition, fi ve $80,000 concept studies were awarded. 
These were later down-selected to platforms designed by ASV 
and MOST (AV) Ltd, each leading to the production of ve-
hicles that now compete in the global market.

The MRIC
The MRIC provides the NOC with additional resources and 

capabilities for working collaboratively with innovative com-
panies that are developing technology for marine autonomous 
systems. The Center encourages early-stage developments and 
enables the growth of a cluster of autonomous systems com-
panies able to answer international challenges. Specifi cally, it 
aims to encourage and support development of technologies 
and systems that create a step change in systems capability, 
as well as to provide an exchange of ideas and information 
to facilitate wider adoption of these systems. It supports col-
laborative projects that respond to national and international 
challenges more effectively and ensures the effective use of 
public funding in specifi c research and development areas, 
and also supports the development and demonstration of new 
technology via access to the additional research facilities and 
equipment available at the NOC. In addition, the MRIC pro-

A NOC glider mechanical engineer trims a glider in the saltwater ballast tank, one of the facilities avail-
able in the new Marine Robotics Innovation Center at the National Oceanography Center.
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A NOC glider software engineer prepares a custom-
ized Slocum Glider for its next mission.

The UK Minister of State for Science and Univer-
sities, Jo Johnson MP, hears from Dr. Maaten Fur-
long, Head of the National Oceanography Center’s 
Marine Autonomous Robotics Systems Group, about 
the NOC’s fl eet of gliders.

L to R: Dr Maaten Furlong, Head of the National 
Oceanography Center’s Marine Autonomous Robotic 
Systems Group; Dave White, Marine Autonomous 
Robotic Systems Glider Manager; Jo Johnson MP, UK 
Minister of State for Science and Universities; Kevin 
Forshaw, the National Oceanography Center’s As-
sociate Director, Innovation and Development; and 
Professor Ed Hill, Executive Director of the National 
Oceanography Center, view the saltwater ballasting 
tank for glider ballasting. 

(P
ho

to
: N

O
C)

(P
ho

to
: D

an
 W

ils
on

 P
ho

to
gr

ap
hy

 /
 N

O
C)

(P
ho

to
: D

an
 W

ils
on

 P
ho

to
gr

ap
hy

 /
 N

O
C)

www.marinetechnologynews.com Marine Technology Reporter   39

MTR #1 (34-49).indd   39 1/21/2016   3:11:50 PM

http://www.marinetechnologynews.com


vides information about regulation and legislation, risk and 
reliability, communication, and control relating to marine au-
tonomous systems. The MRIC’s partners will work on novel 
projects, not currently market-ready, with the long-term aim 
of advancing marine autonomous systems technology.

Marine Unmanned Vehicles: Capabilities
The oceanographic research capabilities of unmanned ves-

sels and their potential impact on marine exploration were 
amply demonstrated when the largest deployment of marine 
autonomous vehicles in British waters took place in October 
2014. In a broad-ranging research effort, a fl eet of seven USVs 
and AUVs undertook a 300-mile mission across an area of the 
Atlantic Ocean off the southwest of the UK to test new tech-
nologies and to map marine life in a key fi shing ground. Two 
of the craft were innovative British devices designed to oper-
ate for months using renewable sources of power including 
wind and wave energy. This ‘Exploring Ocean Fronts’ project, 
led by the NOC, involved a large number of partners, includ-
ing university research departments, the UK Meterological 
Offi ce, the Royal Navy, and specialist commercial companies.

The second phase of the project reached its conclusion in 
December 2014 and phase three commenced last August, with 
the NOC working in partnership with the World Wildlife Fund 
(WWF) to measure marine wildlife in the Celtic Sea. A sub-
marine glider and a USV were deployed into the Celtic Deep 
area of the Celtic Sea and over a three-week period worked 
together to investigate why this area is particularly attractive 
to marine predators such as dolphins and seabirds.

In addition to the WWF, the deployment was supported by a 
range of industry, government and academic partners working 
in collaboration with the NOC to test new sensors on the Slo-

cum Glider and C-Enduro vehicles employed in the project, 
and to assess how other data sources such as satellite imag-
ery and tidal predictions can improve operational effi ciency. 
Many of these partners were also involved in phases one and 
two of the project.

Vehicle Capabilities: The future
As a result of a competition to develop novel Adaptive Au-

tonomous Ocean Sampling Network (AAOSN) management 
systems for the NOC, two UK consortia are developing sys-
tems capable of co-ordinating a suite of marine autonomous 
vehicles gathering data from the ocean over periods of months, 
and tracking and sampling dynamic features.

The two-phase competition was launched in September 2014 
by the UK Natural Environment Research Council (NERC) in 
partnership with the Defence Science and Technology Labora-
tory (DSTL) and Innovate UK, with $2.3 million being made 
available for the project. Phase one saw nine consortia submit 
feasibility studies, and two consortia were invited to apply for 
phase two for the development of prototypes, which would be 
capable of undertaking demonstration missions at sea.

In addition, last October the NOC announced its partnership 
in NEXUSS, (NEXt generation Unmanned Systems Science), 
a new $4 million Center for Doctoral Training in the use of 
robotic systems for environmental sciences. It will provide 
training to more than 30 science and engineering PhD stu-
dents, with the fi rst intake due to start in the fall of 2016.

www.noc.ac.uk/innovationCenter
www.planet-ocean.co.uk

www.asvglobal.com
www.seebyte.com

www.autonautusv.com

Autosub6000 being deployed into light sea ice in 
the Antarctic.

The AutoNaut on a mission sampling an ocean 
front off the coast of Scilly, UK.
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T
he NOC and its predecessor organization, the In-
stitute of Oceanographic Sciences Deacon Labo-
ratory (IOSDL), have pioneered the development 
of marine autonomous systems. The origins of its 

‘Autosub’ family of vehicles goes back to the latter part of the 
Cold War years, when there was a need for affordable, sus-
tained observations in areas to detect Soviet submarines and 
to obtain near-real-time oceanographic data, without having 
to permanently deploy oceanographic research ships. Early 
Autosub concepts directly addressed this need, but with the 
end of the Cold War in the early 1990s, civilian applications 
came to the fore. The NOC and the IOSDL displayed con-
cept drawings and models of marine autonomous systems 
at Oceanography International from 1992 onwards and in 
1997 the NERC Thematic Research Program ‘Autosub Sci-
ence Missions’ was approved to deliver the fi rst tranche of 
real-world deployments of the original Autosub 1 vehicle. 
Powered by lead-acid car batteries, the Autosub quickly 
evolved into the Autosub 1a with several thousand ‘D’-cells 
housed in carbon-fi ber tubes, providing 1000 km range or 
up to 8 days endurance, which was quite an achievement for 
the time. The fi rst science missions included deployments in 
the North Sea, as well as around the west coast of Scotland 
and off the Scilly Isles. The fi rst under-ice missions were 
undertaken at this time and new discoveries were made in 
all of the missions. A private-sector version of Autosub 1a 
was built by Subsea 7 under license, and was exhibited at 
the fi rst London-based Oceanology International in 2002.

In the next NOC mission, ‘Autosub Under Ice’, the ve-
hicle was upgraded to Autosub 2 standard, and, following 
this, the need for rechargeable batteries and 6000-meter div-
ing capability were met by the next member of the family, 
Autosub6000. Still in regular use, this vehicle introduced 
lithium-ion pressure balanced battery packs, and is consid-
erably shorter than the Autosub 1 to 3 series. It also has 
stubby ‘wings’, and was the fi rst vehicle to replace the origi-
nal multi-bladed propeller with a two-blade design. 

Next in the family was the latest version, Autosub LR (for 

Long Range). Using a completely new design, this vehicle 
mixes design elements from autonomous gliders and the 
earlier Autosubs and is designed to eventually achieve a 
range of 6000 km as well as being able to dive to 6000 m. 
The Autosub LR is the fi rst of the family not to require a 
specialized launch-and-recovery gantry, and is much more 
compact than the earlier machines. 

Commercially Developed Machines
Four different types of commercially produced marine au-

tonomous vehicle were deployed in the NOC-led Exploring 
Ocean Fronts project:
• AutoNaut: Powered by wave action and solar pan-
els, the AutoNaut USV resembles a canoe and provides a 
platform for instruments. The vehicle was designed and 
built by Chichester, UK based autonomous vehicle special-
ist MOST (AV) Ltd.
• C-Enduro: This ASV has an in-built wind turbine 
giving it a structure reminiscent of an airboat. The C-En-
duro is designed to operate on its own for up to three months 
and back-up power is provided by a diesel motor. Instru-
ments record water and weather data, and a winch can lower 
sensors below the surface. The C-Enduro is designed and 
built by ASV , a company based in Portchester, UK.
• Wave Glider: The Wave Glider has twin elements, 
one fl oating on the surface, the other a system of miniature 
blades dangling underwater and absorbing energy. Designed 
to operate at sea for periods spanning years with no fuel, 
emissions or crew, more than 100 units have been produced 
by US company Liquid Robotics, which is headquartered in 
Sunnyvale, California.
• Slocum Glider: Named after Joshua Slocum, the 
fi rst solo round-the-world sailor, this autonomous vehicle 
developed and manufactured by North Falmouth, Massa-
chusetts based Teledyne Webb Research resembles a tor-
pedo. It dives and rises through the water with a system of 
variable buoyancy. When it surfaces, the glider can relay 
information by satellite and pick up new instructions.

Autonomous Vehicle Development

A glider on the 
surface before 
diving.
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Latest personal submarine from 
DeepFlight is a $1.5 million 
model that’s easier for users to 

operate and maneuver, with the capabil-
ity to fl y and hover underwater

Founded by renowned ocean engineer 
Graham Hawkes, submersible manufac-
turer DeepFlight has been in the busi-
ness of producing top-of-the-line per-
sonal underwater craft since 1996, over 
the years developing a number of recre-
ational vehicles to push the boundaries 
of undersea adventure and exploration.

The company recently debuted its 
sixth generation personal sub, the 
Dragon, a more compact vehicle target-
ing a wider range of users via safer and 
easier operation. First introduced at the 
Monaco Yacht Show in 2014, and then 
launched at the same show in 2015, the 
two-person Dragon only requires mini-
mal instruction before pilots can take 
the helm, cruise at speeds up to four 
knots and dive down to depths of 120 
meters.

Helping to make this a safe reality, 
DeepFlight designed a system called 
DeepFlight Dive Manager, which auto-
matically monitors and adjusts oxygen 
fl ow, battery life, depth and altitude 
control. And like all DeepFlight subma-
rines, the Dragon is positively buoyant, 
meaning it fl oats itself to the surface 
should an emergency occur.

Also unique to the Dragon, the sub is 
DeepFlight’s fi rst craft to offer under-

water “fl ying” and “hovering” capabili-
ties, allowing pilots to cruise alongside 
sea life or stop and hover over objects 
such as shipwrecks and canyons. Quad 
brushless DC thrusters and a lithium-
iron-phosphate battery pack enable qui-
et operation for up to six hours between 
charges, and a 40V system voltage and 
low electric signature ensure the Dragon 
can be piloted safely near swimmers and 
marine animals, the manufacturer said.

At 1,800 kg and fi ve meters in length, 
the Dragon is more compact than its 
predecessors, enabling the sub to be 
launched, recovered and stored on 
yachts like a tender, with little or no ret-

rofi t. The Dragon can even be operated 
from shore via a beach or boat ramp, 
similar to a small boat.

Ph: (714) 546-3478  |  www.secoseals.com  |  sales@secoseals.com

Dragon: A New Class of Personal Subs

Dragon Specifi cations
Length:  ............................ 5 m (16ft 5in)
Width:  .............................1.9 m (6ft 3in)
Height:  ............................ 1.1 m (3ft 7in)
Weight:  ..................1,800 kg (4000 lbs)
Operating Depth:  .......... 120 m (400 ft)
Payload:  ...................... 250 kg (550 lbs)
Cruising Speed:  .........................4 knots
Operating Depth:  ........................ 120 m
Crew:  .................................................... 2
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Please provide a brief personal and profession-
al background.
 I graduated from UMass with a degree in Electrical Engi-
neering, and worked at the Naval Undersea Warfare Center in 
Newport, RI for 20 years, followed by 10 years with Fidelity 
Investments. I founded Aquabotix in March of 2011.

Looking back, how did you come to be inter-
ested in and involved in the subsea technology 
business?
 I’ve always had a passion for the ocean. After I graduated 
from engineering school and went to work for the naval labo-
ratories my passion was ignited and I have continued profes-
sional and personal exploration of the ocean since then.

From the time you started the company, what 
were your goals for the company and the brand?
 I want Aquabotix to be globally recognized as an innovator 
of accessible underwater technology

Correct me if I’m wrong, but I believe your prod-
ucts are more widely used in the recreational 
market. Can you talk specifi cally to the deci-
sion – when & why – that was taken to broaden 
your presence in the commercial sector.
 Our intent was always to have a full product offering which 
included the commercial sector. We started selling in the rec-
reational market to begin building brand awareness and to test 
the product which was followed by hardening the vehicles for 
the commercial sector.
 What we’ve done is be innovative by taking emerging tech-
nology from the land and transforming it for the underwater 
space. Our vehicles operate on a completely digital platform 
that is fully scalable to grow as the missions grow.

What attributes of the vehicle do you consider 
particularly attractive to the professional?
 Accessibility: our vehicles are easy to operate and simple to 
deploy with only one operator
 Hybrid: The Hybrid ARV offers dual functionality in one 
vehicle. It has the fl exibility to be used as an autonomous un-
derwater vehicle for wide range searches then with the attach-
ment of the tether it can be used as a remote operated vehicle 
for detailed inspection.

Geographically, where do you see opportunity?
 We see opportunity across the world - more than half of 
our business is international. We are especially excited about 
some emerging markets including South America and Asia 
Pacifi c.

The continued low price of energy affects all 
businesses. How is it affecting yours?
 This affects our business in a few ways. Companies are 
looking for more affordable products. Low price are also 
forcing companies to look at new ways of operating to lower 
costs.

If you had to pinpoint a single (non-vehicle spe-
cifi c) technology that will have the greatest 
positive impact on AUV effi ciency and perfor-
mance in the coming year(s), what would that 
technology be and why?
 Increased Battery Power: many of the AUVs today use 
Lithium technology for batteries.  The industry needs more 
power in a smaller form factor.  Increased battery power will 
result in improved effi ciency, performance and increased mis-
sion time.

Vehicles

Durval Tavares, President & CEO, Aquabotix

The HydroView Pro ROV is available with fi ve to 
eight motors, a host of tether and sensor op-
tions, grabber arm and two pounds of payload 
capability.

Last month MTR spent some time with Durval Tavares, President and CEO or Aquabotix, 
for insights on his company’s push to increase penetration of its innovative HV PRO fur-
ther, faster into the commercial ROV market.
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Deep Ocean Engineering (DOE) revealed the newest ad-
dition to its family of underwater drones, the Phantom T5 
ROV, which is designed to be a powerful, rugged, reliable, 
portable and easily expandable system. According to DOE, 
applications for the Phantom T5 span a broad spectrum:
• Homeland Security: Defense, Military, Customs, Police
• Hydroelectric System Monitoring 
• Infrastructure Inspections: Bridges, Tunnels, 
 Pipelines, Ships
• Scientifi c Research: Geology, Biology, Archeology
• Exploration: Oil and Gas, Salvage, S&R
• Cinematography: Videos, Photos, Film

“The Phantom T5 open-frame architecture makes mechan-
ical integrations a breeze, while the dedicated expansion 
bulkhead connectors, used for both power and telemetry, 
are provided as standard,” said John Bergman, Deep Ocean 
Engineering, Vice President of Engineering. “In addition, 
an optional tool skid allows the customer to “bolt on” their 
sensors or tools by plugging into the expansion bulkhead 
connectors for nearly limitless, task-specifi c, expansion pos-
sibilities.”

Ben Kinnaman, President and CEO of Greensea Systems, 
Inc., said “Their (Deep Ocean Engineering) engineers are 
top-tier, and we were happy to work with such a strong, re-
silient, and rugged vehicle. We know that integrating any 
of our navigation, control, and autonomy packages on their 
ROVs will result in high performance and increased capa-
bilities.” 

DOE Debuts Phantom T5 ROV

Standard Phantom T5 features: 
• Full HD video (1080i & 0.35 lux) with 20X optical  

zoom, on-screen videographic overlay mounted on 

a tilt platform with angle feedback

• 300m depth rating (500m optional), LED Lights, 

and two person portability (39 kg / 86 lbs. dry 

weight)

• User accessible power/telemetry bulkheads and 

open frame architecture for facilitated expansion

• Minimal topside footprint for rapid deployment

• high performance, magnetically coupled thrusters  

 (highest thrust to weight ratio and reliability of any  

ROV in its class 

• Resilient, non-corroding polypropylene chassis

• Maintenance-free auto-functions available (includ-

ing  auto-heading, auto-depth, auto-stabilize and 

auto-altitude)
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Technology Profi les

Cathx Ocean was founded in 2009 by Adrian Boyle and 
Michael Flynn and it has grown steadily at its design 
and manufacturing facility based in Kildare, Ireland.

Cathx Ocean fi rst entered the subsea market with its range 
of professional dive lights which are highly regarded by navy 
and law enforcement, subsea construction and oceanographic 
research divers worldwide. At the time, LED lighting was just 
starting to make headway into the subsea space, “so to start 
the company, we designed and launched a high quality LED 
lighting system,” said Flynn.

In 2012, the Cathx LED lighting range for subsea vehicles 
was introduced to the market.  Following the success of these 
lighting products and recognizing the need for improvements 
in subsea imaging and measurement, the company began de-
signing a subsea machine vision camera and laser system. 
Successful trials of this system were completed in the North 
Sea in 2014.

In short, today, Cathx Ocean has designed from the ground 
up a subsea camera integrated with a laser system with the 
goal of providing superior underwater imaging. Equally criti-
cal to the quality of the lighting, camera and laser system is 
the integration of all into a comprehensive, automated pack-
age designed to automate manual tasks.

Built from the Ground Up
The job to design, engineer and build a highly automated 

subsea imaging system is not one to be taken lightly, particu-
larly when built from the ground up. “We set about to build 
a system, taking the best of sensors, electronics, lens systems 
and onboard storage and processing,” said Flynn. “Personally 
I looked long and hard at the options available and found the 
whole package wasn’t available off the shelf.”

The mission: Build a smart subsea imaging solution that 

could be tailored for different uses
“One of the key aspects of the (camera system) is something 

that we call sequential imaging,” said Flynn. Essentially, as a 
unit, the camera system, lights and lasers work in concert to 
adjust to the ever changing conditions at varying depths, with 
the aim of providing the clearest images, the best data.

Flynn noted that the system has been particularly of interest 
for the larger, faster moving AUVs, such as MMT’s Surveyor 
as well as Hugins and Bluefi ns. 

The Cathx Ocean System has been installed on an MMT 
Surveyor for more than a year.

With all of the technology and enhanced capability, Flynn 
notes that the premise of Cathx Ocean’s high-tech offering 
is really pretty simple … to provide a more effi cient, cost-
effective means to survey underwater assets.

The System
The L1000 Laser Profi ling System includes the Cathx 

Ocean M12 A1000 Stills camera and Green Line Laser. The 
Green Line Laser is a 520nm long range laser that produces 
a straight line with uniform intensity over a long range. The 
system can capture UHD Still images and laser profi les in a 
rapid sequence providing laser xyz data and co-registered still 
images. 

A laser system for range and scale can easily be set up using 
the M12 Camera facing cownwards with a Green Line Laser 
in parallel. 

A pre-calibrated laser system can be confi gured for high 
density 3D point cloud data capture using a Green Line Laser 
facing downward and an M12 A 1000 Camera at a suitable 
angle for optimum measurement and within the physical lim-
its of the vehicle.

www.cathxocean.com

Cathx Ocean Aims to Help You See 

Subsea 20/20
The Cathx Ocean mission is as simple as it is complex: to change how subsea video and imaging 

are captured, stored and viewed. Leading the way is Michael Flynn, Chief Technology Offi cer and 

Co-Founder of Cathx Ocean, who spent some time with Marine Technology Reporter recently at 

Oceans ‘15 to explain the rationale behind its latest subsea imaging system.

By Greg Trauthwein
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“We were looking for 
new opportunities in 
optical-based automa-
tion and we saw a green 
fi eld opportunity in the 
subsea area”

Cathx Ocean CTO and co-founder

Michael Flynn
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The TRAPS (Towed Reelable Ac-
tive Passive Sonar) system is an in-
novative Antisubmarine Warfare solu-
tion designed specifi cally for smaller 
surface ships and USVs

Curtiss-Wright’s Defense Solu-
tions has announced that its INDAL 
business unit is collaborating with 
GeoSpectrum Technologies (http://
geospectrum.ca) to develop a new 
compact and lightweight sonar sys-
tem designed for the smaller surface 
ship and Unmanned Surface Vehicle 
(USV) markets. The TRAPS (Towed 
Reelable Active Passive Sonar) sys-
tem is designed to deliver a unique, 
high-performance Antisubmarine 
Warfare (ASW) solution to the un-
dersea warfare marketplace. Based on 
its reduced size and weight, TRAPS 
will reportedly be the fi rst towed ac-
tive/passive sonar system to enable 
smaller navies, such as those operat-
ing frigates, corvettes, coastal patrol 

vessels, and ships of opportunity, to 
perform effective ASW operations. 
Unlike towed sonar systems, the de-
velopers position TRAPS as the fi rst 
reelable towed system that features a 
vertical active source combined with a 
high performance passive towed array, 
all handled “in-line” on a lightweight 
and easy to use winch system. 

The TRAPS system is touted as 
ideal for use in a variety of critical 
applications, including submarine de-
tection for smaller surface combatants 
in a containerized package (mission 
confi gurable) that can be deployed on 
both existing vessels and new builds. 
It can be deployed as a permanent in-
stalled ASW system for new ship con-
struction (especially smaller combat-
ants) or as a permanent installed ASW 
system retrofi t on existing ships with 
minimal impact and cost. 

www.curtisswrightds.com
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TRAPS 
New Lightweight Sonar System

The TRAPS (Towed Reelable Active Passive Sonar) 
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MacArtney-GreenLink inline termination is 
designed to make offshore medium voltage ter-
mination jobs faster, easier and more effi cient.
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Tidal Turbine Connected 
with Onshore Electricity Grid

French marine renewable energy 
pioneer SABELLA has complet-
ed a cable operation connecting 

a tidal turbine to an onshore grid. The 
operation was carried out in the From-
veur Passage, off the island of Ushant, 
France, and the future outcome of con-
necting the two halves is a coverage of 
15 to 20 percent of the Ushant island’s 
electricity consumption needs. Com-
pleted with the help of a MacArtney 
connectivity solution, the ‘Sabella D10’ 
tidal stream turbine project includes two 
drymate GreenLink connectors, one 
linked with the turbine, the other one 
connected to the export cable. They are 
eventually lifted out of the water and 
connected to one another.

Over the past years, Sabella has de-
veloped an original concept for a screen 
of tidal turbines being positioned on the 
seafl oor. In accordance with a permit is-
sued by the French government, Sabella 

therefore plans to keep the D10 tidal tur-
bine submerged for one year to conduct 
various trials.

Following the gradual increase in the 
speed of the Fromveur Passage currents, 
Sabella’s D10 tidal energy turbine has 
produced 10 MW/h of electricity under 
real operating conditions. Having been 
deployed last June, the turbine started 
delivering limited quantities of power to 
Ushant island in November 2015.

For transmitting the harnessed tidal 
power to the onshore grid, the ‘Sabella 
D10’ relies on a purpose-built subsea 
connectivity solution from MacArtney. 
Based on MacArtney’s GreenLink In-
line Termination technology the power 
is transmitted back to the onshore grid 
via the dynamic subsea export cable. 
The solution also comprises a couple of 
hang-off stress terminations, a custom-
ized fl ange including various medium- 
and low-voltage fi ber-optic connectors 

for the turbine nacelle, a junction box 
jumper cable, and various test cables.

Pre-orientated in the direction of nat-
ural tidal currents and empowered by 
symmetrical rotor blades, the turbines 
effectively capture the energy generated 
by the shift between ebb and fl ow. The 
rotor is activated even by modest current 
motion and powers a generator, which 
exports the electricity produced to the 
onshore grid via a submarine cable an-
chored and embedded at its landfall.

MacArtney GreenLink Inline Termi-
nation solutions are often used to con-
nect dynamic cables from offshore re-
newable wind-, tidal- and wave-energy 
converters to export cables. In addition, 
they are widely used to interconnect 
subsea units and can be combined with 
the GreenLink Hub to support more de-
vices in an array.

www.macartney.com
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Final fi xation of GreenLink connector to its plate.
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Oldbaum Services has deployed two 
3D WINDCUBE 400S Scanning Li-
DARs as part of the wind resource as-
sessment campaigns the company is 
currently conducting at two French off-
shore wind sites. It is the fi rst time that 
such long range scanning systems are 
deployed for operational campaigns, af-
ter having successfully completed third 
party validation tests with DTU and 
DNV GL. Oldbaum’s work will contrib-
ute signifi cantly to making best use of 
the wind resource available at both loca-
tions to reduce the costs associated with 
offshore wind development.

Oldbaum provides wind data inter-

pretation and consultancy services that 
effi ciently complement Leosphere’s 
scanning LiDAR, allowing Oldbaum 
to design and implement cost effective 
wind resource assessment campaigns 
to establish the offshore wind regime 
from onshore for future wind farms as 
well as optimise their layout design. The 
instrumentation Oldbaum selected for 
the job includes the 3D WINDCUBE 
400S Scanning LiDAR from Leosphere, 
which is able to scan hemispherically up 
to a distance of 10 km. It scans the wind 
out to sea, providing Oldbaum with a 
comprehensive picture of the wind re-
source available at both sites, returning 

data using low risk cost effective mea-
surements. 

1GW of Off shore Wind Data 
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CMRE, NOAA Partner for 

Atlantic Ocean Monitoring
There is a continual need for improved prediction of climate variability 

and its impact on the countries surrounding the tropical Atlantic basin. 
In 1997 the U.S. Department of Commerce - National Oceanic and At-
mospheric Administration (NOAA) initiated the PIRATA (Prediction and 
Research Moored Array in the Tropical Atlantic) multinational observa-
tion network, established to enhance knowledge and understanding of 
ocean-atmosphere variability in that area. PIRATA is a three-party project 
between Brazil, France and the United States that seeks to monitor the 
upper ocean and near surface atmosphere of the Tropical Atlantic via 
the deployment and maintenance of an array of moored buoys and au-
tomatic meteorological stations and via ancillary observations collected 
during annual servicing cruises. The network includes array of backbone 
moored buoys in key regions such as the climate-critical Tropical North 
Atlantic where the U.S.-led PIRATA Northeast Extension (PNE) is present.

The program requires global class research vessel support to accom-
plish studies, monitoring and maintenance. The NATO Research Vessel 
Alliance, operated by the NATO Center for Maritime Research and Ex-
perimentation (CMRE), has proved to be particularly well-suited to this 
mission. In this context, NOAA Vice Admiral Michael S. Devany, Dep-
uty Under Secretary for Operations at NOAA, and Rear Admiral (Rtd.) 
Hank Ort, CMRE Director, signed a fi ve-year framework agreement to 
facilitate research vessel support from NRV Alliance in particular, with 
monitoring of meteorological, hydrological, and oceanographic process-
es, bathymetry and climate. 

Fugro’s Seafl oor Drill 2 Completes Site Investigation

Fugro’s SFD2 completes a multi-site investigation offshore NW Australia.

Fugro’s Seafl oor Drill 2 (SFD2) has 
completed a multisite investigation 
across the North West Shelf of Austra-
lia, encountering variable calcareous 
sediments and delivering results to sup-
port a jack-up drilling campaign.

The work was performed in water 
depths up to 112m and required in situ 
testing and sampling to a total length 
of 323m. The SFD2 proved effective in 
sampling some of the world’s most dif-
fi cult seabed sediments, from ultra-soft 
carbonate muds to highly weathered 

limestone. According to Fugro, its suc-
cess can be attributed to a number of 
factors including the fl exibility provided 
by the proprietary wireline system, the 
innovative approach to mud supply and 
a ‘hands-on’ approach by the geotech-
nical drillers. An additional advantage 
was the ability to airfreight the SFD2 to 
Australia.

Ian Finnie, Fugro’s Integrated Geo-
sciences’ Lead, helped scope the in-
vestigations and interpret the seabed 
conditions for the client. “Seafl oor Drill 

2 has proved to be ideally suited to 
the calcareous sediments that we have 
around Australia and is a game changer 
in Fugro’s ability to support the offshore 
industry in Western Australia and South 
East Asia. This drilling technology sig-
nifi cantly enhances Fugro’s fully inte-
grated geoscience service, from opti-
mally scoping data acquisition, through 
successful execution, and then into en-
gineering design and construction sup-
port.”

www.fugro.com
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People & Company News

SeeByte Founder 
Professor Lane Honored

SeeByte founding member Professor 
David Lane has been appointed Com-
mander of the Order of the British Em-
pire (CBE) for services to Engineering 
in the 2016 New Year’s Honors list. Pro-
fessor Lane is Professor of Autonomous 
Systems Engineering at Heriot-Watt 
University and a founding Director of 
both SeeByte and the Edinburgh Center 
for Robotics. In 2001 Professor Lane 
formed the founding team of SeeByte, 
and as CEO until 2010 he led the com-
pany from a start-up to a multi-million 
dollar award winning organization, with 
offi ces in Edinburgh and San Diego. 
Bob Black, CEO at SeeByte said “On 
behalf of all of us at SeeByte, I would 
like to congratulate Dave on receiving 
his CBE. SeeByte continues to benefi t 
from the hard work that Dave put into 
the company and we wish him all the 
best for his future endeavors”.

Professor Lane remained involved 
with SeeByte as a Board member until 
2013 when SeeByte was acquired by 
Battelle. 

Bazin Joins SBG Systems 
France based motion sensing solu-

tions provider SBG Systems has hired 
Ludovic Bazin as its new Technical 
Support Manager. Bazin has a Master 
degree in Surveying technology and 
Positioning. He has been working for 

the past 19 years in the Geophysical 
Industry as Surveyor / Navigator, Sup-
port Engineer and Navigation, and Po-
sitioning Technical Manager. The com-
pany recently moved its U.S team from 
Chicago to Huntington Beach, Calif. 
With an additional 10,000 square feet, 
the new offi ce enables SBG Systems to 
keep expanding the local SBG team, to 
reduce delivery time as well as to wel-
come clients in more convenient meet-
ing facilities, the company said. SBG 
Systems said it also plans to hire a Field 
Application Engineer to join its new U.S 
offi ce.

Sonardyne Appoints West 
Sonardyne International appointed 

Geraint West as its new Global Business 
Manager for Oceanography. West joins 
Sonardyne with immediate effect and 
brings with him extensive experience 
gained over 32 years with the Royal 
Navy, Fugro and most recently, the Na-
tional Oceanography Center (NOC). 

West’s early career as a hydrographic 
surveyor included a posting to the U.S. 
Naval Oceanography Offi ce, and cul-
minated as Charge Surveyor in the ice 
patrol ship, HMS Endurance.  He then 
moved to Fugro as Project Manager for 
the U.S. Army Corps of Engineers air-
borne laser hydrographic survey system. 
At NOC, Geraint held a variety of po-
sitions, initially managing operational 
and technical support to the seagoing 

research program, and then as Direc-
tor of National Marine Facilities, with 
strategic leadership for the U.K. marine 
science community’s large research in-
frastructure, specialist facilities and data 
center.  

During his 14 years with NOC, Ger-
aint oversaw the introduction of the 
UK’s new multi-purpose oceanographic 
research ships, RRS Discovery and RRS 
James Cook, as well as the establish-
ment of its Marine Autonomous and 
Robotics Systems group. He has also 
worked extensively with the internation-
al oceanographic community, including 
two years as Chair of the International 
Research Ship Operators group.

Mitcham Acquires 
L-3’s Klein Associates
Geophysical equipment supplier Mit-
cham Industries, Inc. has acquired L-3 
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Communications Klein Associates, Inc., 
a designer, manufacturer and world-
wide distributor of sonar and waterside 
security systems to military and com-
mercial customers, effective January 1, 
2016. Klein, now renamed Klein Marine 
Systems, Inc., was a wholly-owned sub-
sidiary of L-3 Communications Corpo-
ration, a provider of a broad range of 
communication and electronic systems 
and products used on military and com-
mercial platforms, and a prime contrac-
tor in aerospace systems.

www.l-3klein.com
www.mitchamindustries.com

Nautilus to Wet Test Seafl oor 
Production Equipment 
Nautilus Minerals signed agreements 
with United Engineering Services to 
provide support services associated 
with wet testing the company’s Seafl oor 
Production Equipment and storing the 
equipment as it is delivered from vari-
ous suppliers prior to integration onto 
the company’s Production Support Ves-
sel. The fi rst of the equipment to be test-
ed will be the three Seafl oor Production 
Tools (SPTs). The SPTs are due for de-
livery from the Soil Machine Dynamics 
facility in Newcastle upon Tyne early 
in 2016. On completion of the wet test-
ing, the SPTs will be stored at UES fa-
cilities in Duqm, Oman for preservation 
and maintenance until integration on the 
PSV which is expected to occur in 2017.

C-Innovation Chooses 
Kongsberg AUV 
C-Innovation (C-I) ordered four AUVs 
from Kongsberg Maritime, adding 
AUV capabilities to C-I’s ROV fl eet, 
integrated with parent company Edison 
Chouest’s worldwide vessel fl eet for a 
full-spectrum IMR solution for clients. 
The two HUGIN AUVs under order are 
depth rated to 4,500m, while the two 
MUNIN AUVs are rated to 1,500m.

EchoBoat-RCV Integrates with 
Norbit iWBMSc
Seafl oor Systems has integrated and 
tested the Norbit iWBMSc (Integrated 
Wideband Multibeam Sonar, Compact) 
multibeam echosounder system with 
the EchoBoat-RCV remotely controlled 
survey vehicle.In addition to its ultra 
compact form factor, the Norbit system 
features an integrated INS and Sound 
Velocity sensors—eliminating the need 
to install separate devices while greatly 

reducing calibration and offset measure-
ments.  The EchoBoat-RCV is Seafl oor 
Systems’ multi-payload, remotely con-
trolled survey platform, which features 
portability, improved thrust, and large 
payload capacity.

www.seafl oorsystems.com

Rapp Marine Wins China Deal
Rapp Marine was chosen as the suppli-
er of equipment packages for two new 
oceanographic research vessels for the 
Guangzhou Marine Geological Survey, 
GMGS, and Polar Research Institute of 
China, PRIC.  The deliveries are devel-
oped in Bodø, where most of the detail 
engineering will also take place, with 
production from the company’s new 
factory in Serbia.
Rapp Marine is currently delivering sys-
tems for eight similar vessels. 

The RV
Guangzhou Marine Geological Survey 

Lloyd’s Register (LR) and Aker Solutions collaborate un-
der a new global framework agreement to drive effi ciency 
in engineering and subsea O&G developments. The contract 
gives Aker Solutions access to all relevant services from the 
Lloyd’s Register Group, including inspection, compliance, 
certifi cation and advisory/consulting services in areas like 
risk management/HSEQ, engineering dynamics, asset in-

tegrity, drilling, wells and reservoirs. The fi rst call off from 
the contract is already in place: a global project for interna-
tional quality management system standard ISO 9001 and 
ISO 14001 (environmental) certifi cation of Aker Solution’s 
Subsea division. 
The project will be carried out by LRQA – a division of the 
Lloyd’s Register Group.

Aker Solutions, LR Partner on Subsea O&G Engineering

(L) Inge Alme from Lloyd’s Register Energy and (R) Gaute Fardal, Lead Group Category Manager at Aker Solutions.
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(GMGS) ordered an oceanographic re-
search vessel to engage in surveillance, 
research and advisory services. On-
board are laboratories and workstations 
used to collect the data that is analyzed 
by researchers and scientifi c advisors. 
GMGS employs a staff of 800 people, 
and it partners with other research insti-
tutes, both nationally and internation-
ally, including projects with USA, Ger-
many and Russia.

The Icebreaker
Polar Research Institute of China 
(PRIC) ordered an icebreaker that is 
122.5m overall, signifi cant as it will be 
the fi rst ice-breaker to be built in China.  
PRIC is also the only organization in 
China that has specialized in polar expe-
ditions. Today it operates the Xue Long, 
a vessel that will work together with 
the new ice-breaker to supply and assist 
researchers at the Antarctic Zhongshan 
Station. PRIC has 124 employees, 41 
are research staff, 34 are the maritime 
crew.

Teledyne BlueView Partners 
with Measutronics 
Teledyne BlueView has selected Mea-
sutronics Corporation as a strategic 
marine partner for distribution in the 
Americas, adding expertise in marine 
positioning, guidance, mapping and un-
derwater imaging to the Teledyne Ma-
rine portfolio.  “We’ve been watching 

the evolution of the BlueView product 
line since their acquisition by Teledyne 
a few years back,” said Lou Nash, Presi-
dent of Measutronics. “Their ability to 
provide a complete solution of hard-
ware, user interface and fi nal deliver-
ables has allowed us to offer more ad-
vanced solutions to our customers.” 
Teledyne BlueView noted it has timed 
the new partnership with Measutronics 
to introduce BlueView’s most recent 
system offering, MotionScan. Motion-
Scan allows the BV5000 Multibeam 
Scanning Sonar user to collect motion 
corrected 3D point clouds from a mov-
ing platform. 

Ted Germann, Chief Sales & Market-
ing Executive at Teledyne BlueView, 
said “We’re excited to have the Mea-
sutronics organization as part of our 
team – their technicians bring a wealth 
of additional experience and industry 
knowledge to our organization. We’ll be 
relying on their inputs and feedback for 
future product enhancements and devel-
opment. In addition, we look to utilize 
Measutronics’ capabilities to provide 
on-water system demonstrations, as 
well as class room training, in support-
ing our customer base.”

www.blueview.com

First Subsea Completes 
Heidelberg Spar Mooring
Deepwater mooring specialist, First 
Subsea Ltd, has completed the installa-

tion of subsea mooring connectors for 
Anadarko Petroleum Corp’s Heidelberg 
truss spar platform moored in 5,310ft 
(1,620 m) of water in fi eld development 
in the Gulf of Mexico. The 23,000-ton 
spar has been moored by nine Series III 
Ballgrab ball and taper mooring con-
nectors attached to polyester mooring 
lines. The connector’s male mandrels 
are manufactured in compliance with 
American Bureau of Shipping (ABS) 
2009 Approval for specialist subsea 
mooring connectors.  

www.fi rstsubsea.com

DOF Wins IMR, Subsea
Installation Work
DOF and DOF Subsea have been award-
ed several IMR and subsea installation 

People & Company News
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Seatronics is collaborating with Inuktun Services Ltd. to 
supply the Inuktun ROV Manipulator as a standardized 
option for the Seatronics Predator ROV Elite System. 
The Elite System was established and manufactured 
by Seatronics as a Bomb Squad Capable Improvized 
Explosive Device (IED) ROV specifi cally designed to 
operate within the military and defense industry. The 
Inuktun ROV Manipulator is a compact and powerful 
addition to the Predator Elite System with fl exible inter-
changeable jaw sets and pressure compensated housing.
 

www.seatronics-group.com

Seatronics, Inuktun Enter Robotics Collaboration
Fi

rs
t S

ub
se

a

January/February 201656  MTR

MTR #1 (50-64).indd   56 1/21/2016   1:16:23 PM

http://www.blueview.com
http://www.fi
http://www.seatronics-group.com


contracts in the Asia Pacifi c and Atlantic 
regions, with a total contract value of 
about $23.8 million. The contracts will 
secure utilization of the subsea project 
fl eet in the regions. In Asia Pacifi c, OMV 
New Zealand has awarded DOF Subsea 
an IMR contract, where the scope of 
work includes inspection and work on 
eight mooring lines on the Maari fi eld’s 
FPSO, Raroa, offshore New Zealand. 
The offshore phase of the project will be 
carried out during 1the fi rst half of 2016, 
and the vessel Skandi Hercules will be 
utilized under the contract.

Forum AMC Awarded 
Contracts for Bucking Unit
Forum Energy Technologies, Inc. (FET) 
said that its AMC Engineering prod-
uct line has been awarded multimillion 
dollars worth of signifi cant new orders 
within one month. The multiple orders 
are for the manufacture and supply of 
its fully rotational torque (RT) bucking 
unit with the fi rst delivery scheduled for 
the fi rst quarter of 2016. They have been 
purchased by three of the largest multi-
national oil service companies and will 
enable improved and increased tool 
make up capabilities at locations in the 
Middle East, South America and Cas-
pian regions.

The RT bucking machine (RT) is a 

self-contained, free-standing hydrauli-
cally powered unit designed for fast and 
accurate make up and break out of pre-
mium and regular threaded connections 
for tubular equipment up to a maximum 
torque of 200,000 foot-pounds (ft. lbs.). 
Forum also announced that from Janu-
ary, 2016, the manufacture of the com-
pany’s PQuip Mud Bucket product will 
be transferred to the Forum AMC facil-
ity. This joins the Tautwire product line 
that was moved to the Aberdeen loca-
tion earlier in 2015.

Alaska Awards Fugro for 
Ice Management

Alaska Governor Bill Walker an-
nounced Fugro as winner of the 2015 
Governor’s North Star Award for Inter-
national Excellence in the category of 
scientifi c exchange. The accolade fol-
lows the ‘Spotlight on Arctic Technolo-
gy’ award announced during the annual 
Arctic Technology Conference last year. 
Fugro was honored for its development 
of an airborne sea-ice management ca-
pability that enables ice thickness map-
ping, characterization and monitoring 
over large geographic areas. Utilizing a 
unique radar mapping system known as 
GeoSAR, the ice management capabil-
ity is designed to reduce risk in Arctic 
operations. Fugro’s Alaska Division 
Manager Rada Khadjinova accepted 
the award, saying, “It is an honor to be 
recognized by Governor Walker for this 
important work. This is truly an Alaska-
born discovery, made during our early 
work on the Alaska Statewide Digital 
Mapping Initiative (SDMI), and now 
being utilized in other Arctic regions.”
Originally designed as a regional-scale 

topographic mapping solution, Fugro 
deployed the GeoSAR system to Alaska 
in 2010 to help update the state’s base-
line mapping data. It was during this 
project that Fugro realized the depths 
to which its GeoSAR system could pen-
etrate snow and ice. Efforts to exploit 
this capability began in 2012 and have 
continued every summer since then. In 
2016, Fugro anticipates bringing the ca-
pability into commercial operations.

James Fisher Subsea 
Excavation Expands
Three key appointments have been 
made to the business development team 
at mass fl ow excavation (MFE) provider 
James Fisher Subsea Excavation. The 
company welcomes business develop-
ment manager Jorge Anez and business 
development executives Steve Kaub 
and Stuart Porteous to build its pres-
ence worldwide. Anez has an in-depth 
knowledge of Latin America and its 
business culture, having previously held 
similar roles in the marine trenching 
sector where he has a track record of in-
creasing revenues and client portfolios. 
He said: “It’s an exciting and challeng-
ing time in the South American market 
and I’m looking forward to promoting 
James Fisher Subsea Excavation’s prov-
en capabilities as a leading operator in 
the fi eld of subsea excavation.”

Porteous will be targeting new op-
portunities for the company in the UK, 
Europe and West Africa and has experi-
ence across a range of disciplines in the 
energy industry. Kaub has a strong un-
derstanding of subsea excavation having 
been involved in diverse roles within the 
industry will be developing client rela-
tionships in U.S.  

D
O

F 
G

ro
up

Anez

www.marinetechnologynews.com Marine Technology Reporter   57

MTR #1 (50-64).indd   57 1/21/2016   1:17:25 PM

http://www.marinetechnologynews.com


Products

Kongsberg Maritime introduced a new multibeam echo 
sounder designed for survey and inspection operations in shal-
low and medium water depths. The new Kongsberg EM 712 
multibeam echo sounder is the second generation of wideband 
multibeam for these water depths. The EM 712 supersedes 
the EM 710, which is well established for shallow to medium 
surveys. All users of the EM 710 will be offered an upgrade 
path, making it easy to integrate the EM 712 into their opera-
tions. One of the key benefi ts that the re-engineered system 
introduces is increased range performance, which is close to 
double that of the EM 710, resulting in a maximum range of 

3600m and a swath coverage of close to 4000m.  Ensuring that 
the EM 712 can support the same wide range of applications 
as the system it replaces, it is offered in multiple versions, 
including a 0.25 x 0.5 degree system for the best range and 
resolution and a smaller, portable 2 x 2 degree system ideal 
for use on vessels of opportunity. All models are available as 
full versions for maximum range performance, or as a shallow 
range version without FM chirp enabled. Kongsberg Maritime 
has also developed an ‘entry level’ model, with reduced depth 
performance.

www.km.kongsberg.com

New Shallow-Medium Depth 
Multibeam Echo Sounder
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Products

Augmented Reality App
Global Marine Systems Limited GMSL APP brings Global 
Marine’s images to 3D life. The technology shows digital 
information, in this case 3D models, overlaying static im-
ages in real-time via the camera view of either a smartphone 
or tablet. Users can take a 3D tour of installation vessel C.S. 
Sovereign or the Q1000 ROV – key assets for Global Ma-
rine in the power market. Alternatively, switch to X-Ray 
View to read more information about each key feature of the 
two by pressing the hotspots shown in the 3D image. The 
app is available for free download from the App Store or 
Google play by searching ‘GMSL’. 

www.globalmarinesystems.com

Kongsberg Singlebeam 

Echo Sounder
Kongsberg Maritime released its fi fth generation of single-
beam echo sounder designed for shallow to medium depth wa-
ters and for hull mounted side scan systems. The new EA 440 
supersedes the established EA 400 single beam platform with 
the addition of a new Wideband Transceiver (WBT), which 
provides for much more fl exible installation and operation. 
All users of the EA 400 will be offered an upgrade path to this 
new enhanced version.
The new WBT unit in the EA 440 covers all frequencies and 
comes with a complete new topside software with a number of 
new and improved features. The system now uses FM Chirp as 
the transmit pulse, which offers longer range from less power, 
resulting in a much higher range resolution. 

The EA 440 hardware is designed for using up to four chan-
nels at the same time in a small and ruggedized transceiver 
unit, which makes for easier and more fl exible installation. 
The WBT can be set up to use any frequency between 30 kHz 
and 500 kHz, which means it can be connected to any trans-
ducers on the market.

www.km.kongsberg.com
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Rowe Releases The SeaSEVEN
RoweTech presents its new innovation in ADCP’s, the Sea-
SEVEN, a Research Grade Doppler Profi ler. According to 
the company this is the fi rst coordinated seven-beam pro-
fi ler on the market, and it is designed with maximum per-
formance and fl exibility for advanced research, featuring: 
dual frequency, high ping rate/resolution/accuracy, and long 
range performance with ultimate controllability. To best 
serve today’s data-rich environment, the SeaSEVEN fea-
tures a high capacity data recorder, multi-mission capabil-
ity, external sensor integration and ultra-fast Ethernet data 
download. It also offers a low aperture splayed beam ar-
ray and modern electronics. The SeaSEVEN is designed to 
solve diffi cult application requirements. Data can be used 
in turbulence, waves, sediment transport, renewable energy, 
Reynold’s Stress and Bottom Boundary layer research. 

www.rowetechinc.com
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Palfi nger Package for Kreuz Subsea’s New RV 
Palfi nger Marine won the contract to deliver lifesaving equip-
ment and a winch package for Kreuz Subsea’s newbuild ves-
sel, a Vard 317 design. The vessel for the Singapore-based 
integrated offshore subsea service provider Kreuz Subsea 
is designed and constructed by Vard. The DP2 class vessel, 
with a total length of 91.2 meters a beam of 21.5 meters, is 
prepared for remote operating vehicles (ROVs) and will be 
used to for diving support and subsea construction duties. 
Palfi nger Marine’s newly acquired Norwegian Deck Ma-
chinery (NDM), is to supply the winch package, including 
two combined windlass/mooring winches, two chain stop-
pers, two capstans, four 60-ton mooring winches (four-point 
mooring system) inclusive bridge mounted remote control 
system as well as two HPUs.

www.palfi nger.com

2G Robotics Delivers to Oceaneering
2G Robotics delivered two deep-rated ULS-500 subsea la-
ser systems to Oceaneering Survey Services (C&C Tech-
nologies), a provider of deepwater seafl oor mapping ser-
vices, subsea surveys and satellite positioning.  Including 
these two ULS-500 systems, Oceaneering now uses six of 
the ULS-500 systems with its AUVs as part of its advanced 
survey and inspection services for assessing pipeline and 
fl owline integrity. Oceaneering has been using the ULS-
500 since 2013 to perform dynamic fl owline and pipeline 
inspections with its AUVs. The ULS-500 can be used to per-
form high-quality stationary scans, but the system delivers 
even greater operational value when integrated with subsea 
vehicles to perform dynamic scanning. The ULS-500 is spe-
cifi cally designed for dynamic scanning with development 
focused on subsea vehicle integration, high sample rates, 
and timing synchronization for effi cient and accurate data 
acquisition.           www.2grobotics.com
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Flat Cables for 

Sub-Zero Temperatures
Rated for operational temperatures as low as -65°C, Cicoil’s 
fl exible fl at cables have been designed to provide non-stop 
reliability in Punishing Weather, Polar Climates, Cryogenic 
Equipment and Space Applications.  The deep freeze resis-
tant Flexx-Sil Rubber Jacket needs no external conduit for 
protection, retains fl exibility and will not deform, crack or 
wear due to long-term exposure to intense cold tempera-
tures. In addition, the ultra-durable jacketing material is 
“self-healing” from small punctures and cable jacket dam-
age can easily be repaired in the fi eld. Cicoil’s Flexx-Sil 

rubber jacketed cables are unaffected when exposed to ice, 
snow, sea ice, vibration, salt water submersion, permafrost, 
physical shock, operational stress, high levels of UV rays & 
ozone, de-icing fl uids, most chemicals and even high heat 
(+260C) too. Cicoil’s Arctic Grade Cables are UL Recog-
nized, CE Conforming, RoHS & REACH Compliant and 
are manufactured in an automated, climate controlled envi-
ronment.  In addition, the cables are 100% contaminant-free 
and exceed the outgassing requirements of ASTM E-595.

www.cicoil.com
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COONNNEECCT WWITHHH 52200++ EXXHIBBITTOORRS  
& 8,44000++ INNDDUSSSTRRYY PPRROOFEEESSSIOONAAALSS

   Source new products and services from over 520 
worldwide suppliers 

   Build your knowledge via 90+ hours of technical and 
industry content Experience the latest technological 
innovations in  the dedicated show floor theatre 

   Learn about near and far market export opportunities 
hosted by international trade groups

   Interact with key industry contacts at the exhibition via 
free social and networking events 

   View market leading equipment with our live vessel and 
dockside demonstration programme

   Hydrographic Survey
   Geophysical Survey
   Geotechnical Survey
   Subsea Engineering Services
   Oceanographic Measurement
   Ocean Forecasting
   Metrology
   Navigation and Positioning
   GIS
   Marine Environmental Survey
   Marine Environmental Consultancy
   Coastal Engineering Consultancy

OCEANOLOGY INTERNATIONAL 2016  
SHOWCASES SOLUTIONS FOR: 

Register to attend for free at:    
wwww.occeeanolooggyinteernnattionall..com

Organised by: Learned Society Patron: Endorsing associations:

REGISTER NOW
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A L L A M E R I C A NM A R I N E . C O M

We can take the pressure.

Subsea Instrumentation Housings and Junction Boxes

10000 N. Technology Drive, Fountain Hills, AZ 85268
480-837-0100  •  480-718-7723 Fax

noleaks@prevco.com  •  www.prevco.com

10000 N. Technology Drive, Fountain Hills, AZ 85268
480-837-0100  •  480-718-7723 Fax

noleaks@prevco.com  •  www.prevco.com

Marketplace
MTR PRODUCT & PROFESSIONAL 

SERVICES DIRECTORY

· 2 Pressure chambers rated to 10,000 psi
· Certificate of Compliance paperwork available 
· Email us for a quote

info@edgetech.com | USA 1.508.291.0057

PRESSURE TEST SERVICE

MTR #1 (50-64).indd   63 1/27/2016   12:12:45 PM

mailto:noleaks@prevco.com
http://www.prevco.com
mailto:info@edgetech.com
http://www.marinetechnologynews.com


Advertiser Index
For Fast, Free Information from Advertisers visit www.maritimeequipment.com/mt

5  . . . . . .Caris  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .www.caris.com . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Please visit us online

33  . . . . .DWTEK Co.LTD  . . . . . . . . . . . . . . . . . . . . . . . .www.dwtekmarine.com  . . . . . . . . . . . . . . . . . . . . . . . . .011 886 4 3502 4890

C3  . . . . .EvoLogics GmbH . . . . . . . . . . . . . . . . . . . . . . .www.evologics.de  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49 30 4679 862 0

C4  . . . . .Forum Energy Technologies  . . . . . . . . . . . . . .www.f-e-t.com/subsea  . . . . . . . . . . . . . . . . . . . . . . . . . . .Please visit us online

1  . . . . . .Government of Newfoundland and Labrador  . .www.gov.nl.ca/BTCRD  . . . . . . . . . . . . . . . . . . . . . . . . . . .Please visit us online

3  . . . . . .Hydroid, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . .www.hydroid.com  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(508) 563-6565

27  . . . . .JW Fishers Mfg Inc.  . . . . . . . . . . . . . . . . . . . .www.jwfishers.com  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(508) 822-7330

15  . . . . .Klein Marine Systems, Inc.  . . . . . . . . . . . . . . .www.KleinMarineSystems.com . . . . . . . . . . . . . . . . . . . . . . . . .(603) 893-6131

9  . . . . . .Kongsberg Maritime  . . . . . . . . . . . . . . . . . . . .www.km.kongsberg.com/cameras  . . . . . . . . . . . . . . . . .011 44 1224 226 500

62  . . . . .Oceanology International 2016  . . . . . . . . . . . .www.oceanologyinternational.com  . . . . . . . . . . . . . . . . . .Please visit us online

49  . . . . .OceanServer Technology, Inc.  . . . . . . . . . . . . .www.ocean-server.com  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(508) 678-0550

35  . . . . .Ohmsett  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .www.ohmsett.com/mtr.html  . . . . . . . . . . . . . . . . . . . . . . . . . . .(732) 866-7183

13  . . . . .Outland Technology  . . . . . . . . . . . . . . . . . . . .www.outlandtech.com  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(985) 847-1104

29  . . . . .Remote Ocean Systems  . . . . . . . . . . . . . . . . .www.rosys.com  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Please visit us online

33  . . . . .RJE International  . . . . . . . . . . . . . . . . . . . . . .www.rjeint.com  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(949) 727-9399

7  . . . . . .Saab Seaeye Ltd.  . . . . . . . . . . . . . . . . . . . . . .www.seaeye.com  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Please visit us online

21  . . . . .SBG Systems  . . . . . . . . . . . . . . . . . . . . . . . . .www.sbg-systems.com  . . . . . . . . . . . . . . . . . . . . . . . . . . .Please visit us online

43  . . . . .Seco Seals, Inc.  . . . . . . . . . . . . . . . . . . . . . . .www.secoseals.com . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(714) 546-3478

17  . . . . .Shark Marine Technologies Inc. . . . . . . . . . . . .www.sharkmarine.com  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(905) 687-6672

35  . . . . .SubCtech GmbH  . . . . . . . . . . . . . . . . . . . . . . .www.subctech.com / gosubsea.com  . . . . . . . . . . . . . .+49 (0) 431-22039 884

39  . . . . .Subsalve USA Corporation  . . . . . . . . . . . . . . .www.subsalve.com  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(401) 884-8801

11  . . . . .Tecnadyne  . . . . . . . . . . . . . . . . . . . . . . . . . . .www.tecnadyne.com . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Please visit us online

37  . . . . .Teledyne Marine Vehicles  . . . . . . . . . . . . . . . .www.teledynemarinesystems.com  . . . . . . . . . . . . . . . . . . . . . .(508) 563-1000

19  . . . . .Valeport Limited  . . . . . . . . . . . . . . . . . . . . . . .www.valeport.co.uk  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44(0) 1803869292

C2  . . . . .VideoRay LLC  . . . . . . . . . . . . . . . . . . . . . . . . .www.videoray.com . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(610) 458-3000

48  . . . . .World Energy Reports  . . . . . . . . . . . . . . . . . . .www.worldenergyreports.com  . . . . . . . . . . . . . . . . . . . . . . . . .(212) 477-6700

Page Company Website Phone#

64 MTR January/February 2016

Index page MTR Jan Feb 16:MTR Layouts  1/27/2016  4:42 PM  Page 1

http://www.maritimeequipment.com/mt


S2C TECHNOLOGY: COMMUNICATION AND TRACKING COMBINED

 - time, space and cost - saving solutions
 - low power consumption for autonomous operations
 - advanced data delivery algorithms, addressing and networking, remotely confi gurable settings
 - extendable platform with multiple confi guration options: power-saving Wake Up module,

acoustic releaser, additional sensors, custom solutions, OEM versions availableh

UNDERWATER
COMMUNICATION
AND POSITIONING

SOLUTIONS

Ackerstrasse 76,
13355 Berlin, Germany

sales@evologics.de
evologics.de

tel.: +49 30 4679 862-0
fax: +49 30 4679 862-01

EvoLogics GmbH

USBL POSITIONING SYSTEMS

simultaneous positioning and communication - no need to 
switch between positioning mode and modem mode

 - fl exible SiNAPS positioning software
 - reliable data transmissions
 - range: up to 8000 m
 - accuracy: up to 0.04 degrees

UNDERWATER ACOUSTIC MODEMS

reliable data transmissions even in adverse conditions, cus-
tomizable R-series modems, light and compact M-series “mini” 
modems, new S2CM - HS high-speed modem, special editions 
for developers, S2C communication and positioning emulator - 
remote access or standalone device

 - range: up to 8000 m
 - depth: up to 6000 m
 - data rate: up to 62.5 kbps

LBL POSITIONING SYSTEMS

highly accurate, precise and stable performance, si-
multaneous positioning and data transmissions

 - fl exible SiNAPS positioning software
 - reliable data transmissions
 - range: up to 8000 m
 - accuracy: better than 0.01 m

NEW HIGH-SPEED

‘MINI‘ MODEM

62.5 kbps
AVAILABLE NOW
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