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Theory of Evolution

The pace of technological change is picking up rapidly everywhere you look. While |
have, for more than a quarter of a century, sat in this chair and proudly proclaimed
that the maritime industry is a tech adoption laggard, there are many signs that this,
too, is changing rapidly.

This month’s cover subject is an inside/out look at France’s Bourbon Corporation,
a company that has perpetually pushed the boundaries of the norm to deliver its ser-
vices safely and efficiently. My thanks to Gael Bodénés, CEO, Bourbon, for spending
a chunk of his valuable time to share with us, to share with you, the vision for his
company premised on #BourboninMotion plan.

#BourbonInMotion is much more than a trendy #, rather it represents a funda-
mental shift in the way his company — and indeed this industry — will go about the
business of offshore oil and gas search and service. Talking about “the new norm”
in the offshore energy business is common, but Bodénés and his team are not simply
‘talking the talk,” they are ‘walking the walk’ in transforming the Bourbon business
model to its core.

month by the significant announcement
that Wartsila had acquired Transas. This
is significant on a number of fronts, as
it further solidifies the Finnish-based
company as a global leader across the
full spectrum of maritime automation,
power and connectivity.

Yet another huge development has
been the creation of “Massterly” the
world’s first autonomous shipping
company set to debut in the summer of
2018. This, too, involves the collabora-
tion of a pair of industry giants, in this
case Wilhelmsen and Kongsberg which
are collectively taking the next step
in autonomous shipping by offering a
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First Autonomous Shipping Company

Massterly

The road toward autonomy has taken a major step
with the announcement that WilhelImsen and Kongs-
berg are collectively taking the next step in autono-
mous shipping by offering a complete value chain for
autonomous ships, from design and development, to
control systems, logistics services and vessel opera-
tions. The new venture is dubbed “Massterly.”
See Full Story on page 13; Tom Mulligan covers the
tech behind autonomy starting on page 50

The Mariner & Autonomy
Technology is great, but ...

There have been increasing levels of automation on
ships to help lessen the work load of the officer in
charge, but to replace that officer in charge with
a fully autonomous ship ... that’s pretty scary. I've
been on ships that have been hit by lightning and you
get power surges and outages, and then it comes to
bringing out a sextant to figure out where you are in
the world. Sailing on a ship is a dynamic thing. The
recent U.S. Navy collisions have shown that a ship
must be manned by people that are well-trained,
well-educated and able to respond quickly to a
changing dynamic. Technology is a great tool, a
great trainer, but it augments, not replaces a thor-
ough education and a thorough level of experience.
www.mptusa.com

Capt Ted Morley MRIN, AFNI
USCG Master Unlimited
CO0/Academic Principal
Maritime Professional Training

(Photo: Kongsberg/Wilhelmsen)

MPT

The Largest
Maritime Social
Media Network in
the World.
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Photo of the Month

Cap San Antonio Anchoring

in front of Montevideo

Herbert Boettcher took this photo for Ham-
burg Sud when he travelled on the container
ship Cap San Antonio from Europe to South
America and back to Hamburg. Boettcher
started with his worldwide long time project
Seamotion in 2004. Boettcher is a German
professional photographer working world-
wide for shipping companies to create pho-
tos of merchant ships with his unique visual
language. He has been working as a gradu-
ate designer for more than 20 years and has
already received numerous awards for his
applied and free photographic work.

More works you will find at his website:
www.HerbertBoettcher.com

Contact him at:
info@HerbertBoettcher.com
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A Good Day for the
Domestic Waterfront

Maritime asks and Washington delivers funding for myriad
maritime projects, newbuilds and infrastructure renewals.
There is something for everyone in the FY 18 Omnibus.

The recent signing of the FY ’18 Om-
nibus Funding Bill contained a raft of
good news for the domestic waterfront,
its many stakeholders and the individual
parts that make it up. The American As-
sociation of Port Authorities (AAPA)
was especially pleased with the package,
and they characterized the funding bill as
the “first step toward funding President’s
goal of strengthening America’s infra-
structure.

The omnibus spending package will
fund the federal government through
September 30, 2018. Signed by President
Trump on March 23, it contains funding
for a number of AAPA’s top infrastruc-

ture and intermodal priorities, both on
the landside and the waterside.

Infrastructure, Ports and Marad

On the waterside, the omnibus in-
cludes $6.83 hillion for the U.S. Army
Corps of Engineers (Corps), an increase
of $789 million from fiscal 2017. The
bill funds the Corps’ navigation pro-
gram at $3 billion, with $123 million
for General Investigations (Gl), $2.085
billion for Construction General (CG),
and $200 million for the Corps’ regula-
tory program. The Corps’ Operations &
Maintenance (O&M) program, which
pays for crucial maintenance dredging in
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America’s deep-draft harbors and chan-
nels, is funded at $3.63 billion, with
$1.4 billion coming from the Harbor
Maintenance Trust Fund (HMTF) ... an
increase of $100 million over last year’s
appropriation. The bill also requires the
administration to include six new stud-
ies and five new construction starts in the
Corps work plan.

Other notable items in the legislation
included $100 million for the Port Se-
curity Grant Program, and Customs and
Border Protection (CBP) will receive
$14 million, a nearly 15 percent increase
over fiscal 2017, in which $7.6 million
will be used to hire 328 new CBP offi-

About the Author

Joseph Keefe is a 1980 (Deck) gradu-
ate of the Massachusetts Maritime
Academy and the editor of both Mari-
time Logistics Professional and Marine-
News magazines. He can be reached at

keefe@marinelink.com

cers. In the maritime environment alone,
AAPA advocates that a minimum of 500
new CBP officers are needed annually.
But, this is a pretty good start.

Separately, a $15 million increase to
$75 million for the Diesel Emissions
Reduction Act (DERA) will provide in-
creased grants to eligible entities, includ-
ing ports, for projects that reduce emis-
sions from existing diesel engines. But,
the good news didn’t stop there.

$980 million was approved for the U.S.
Maritime Administration (MARAD), an
increase of $457 million over fiscal 2017
appropriations. According to AAPA, and
among the MARAD programs important

© Melissa Woolf/AdobeStock
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to ports, is its Marine Highways pro-
gram, which received an increase to $7
million for fiscal 2018.

The NSMV Lives

For State Maritime Academies, the
budget contained the long sought after
funds to begin the recapitalization of the
nation’s fleet of aging training vessels.
$300 million was approved to begin the
State Maritime Academy Training Ship
Replacement Program. Known as the
National Security Multi-mission Vessel
(NSMV), this new-build replacement
training ship program will improve the
training and stabilize the production of
mariners by the nation’s maritime acad-
emies for decades to come.

Work to advance this program began
over eight years ago and thanks to much
effort by the State Maritime Academies’
presidents & superintendents, our na-
tion’s elected officials, maritime indus-
try leaders, the Maritime Administration
and the U.S. Department of Transporta-
tion, completion of the final design and
construction of the first vessel can com-
mence. These state-of-the-art training
platforms will each carry 600 cadets and
100 officers and crew. They will also be
designed to support the Federal Emer-
gency Management Agency (FEMA)

as a response vessel in times of national
emergency.

A prepared note from RADM Fran
McDonald at the Massachusetts Mari-
time Academy told stakeholders, “It is
important to note that the first ship is
scheduled to replace SUNY Maritime’s
aging Empire State and that the second
ship is scheduled to replace Massachu-
setts Maritime’s Training Ship Kennedy
(built in 1967). It is critical that fund-
ing for the second ship, currently in the
President’s FY19 Budget, receive the
full support of Congress. As such, | en-
courage the entire Massachusetts Mari-
time Academy community to contact
your Congressperson and Senator and
encourage them to throw their full sup-
port behind the NSMV program.” That’s
good advice.

Coast Guard Icebreakers

In FY17, Congress appropriated $150
million of Advance Procurement fund-
ing in the Navy’s SCN account. The
president’s FY19 budget request in-
cludes an additional $720 million for
icebreaker construction to continue the
planned recapitalization of the Coast
Guard’s polar icebreaker fleet and asso-
ciated non-recurring costs for the class.
The total cost of the lead ship is expected

to be less than $900M and the average
total cost of the three ships is expected to
be less than $750M.

The FY18 omnibus included $150 mil-
lion under the Department of Defense
title for advance procurement activities
under the Shipbuilding and Conver-
sion, Navy account. The Department
of Homeland Security title included $19
million for program management activi-
ties related to releasing the RFP, review-
ing industry proposals, and ultimately
leading to a detail design and construc-
tion award in FY19.

The $150M in FY18 (like the $150M
in FY17) was provided to the Navy and
supports the Navy-Coast Guard Inte-
grated Program Office’s work to award
a contract for detail design and con-
struction of the polar icebreaker class in
FY19. The $300 million fully funds de-
tail design and long lead time materials
for the first heavy polar icebreaker.

Production of the first and follow-
on heavy polar icebreakers will, said a
Coast Guard spokesperson, be funded
in future fiscal years. The Coast Guard’s
FY19 request includes $750 million to
continue these recapitalization efforts.

Christmas in March
It certainly feels like Christmas in

March, but there’s a lot of work ahead
for stakeholders in all the maritime sec-
tors; government and commercial alike.
That said; it isn’t often that this much
good news in way of funding for the wa-
terfront is out there to tell, certainly not
all at once.

Outgoing Coast Guard Commandant
ADM Zukunft exuded optimism at his
recent (final) state-of-the-Coast-Guard
address at the National Press club, and,
by all appearances, this omnibus did
not disappoint. Similarly, funding of the
U.S. Army Corps of Engineers should
leave commercial inland marine opera-
tors with a sense that the pace will quick-
en on the recapitalization of the nation’s
aging inland locks and dams.

From my perspective, | was especially
happy to see the funding for both the
NSMV’s and the desperately needed ice-
breakers. Both were ‘must have’ items
for different reasons and different stake-
holders, but | honestly had my doubts
as to whether both could survive in the
same funding vehicle. It turns out, they
can. It all bodes well for the domestic
commercial waterfront, which, right
about now, could use some good news.
And, they got some.

— MLPro
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Tugboats & Vessel
Response Plans (VRPs)

Traditionally, tugs and towboats (here-
inafter tugs) have largely been unin-
spected vessels of the United States.
They were subject to basic examina-
tions by the US Coast Guard, but the
standards were little higher than those
applicable to recreational craft. These
tugs were also subject to examination
by the Occupational Safety and Health
Administration (OSHA). The OSHA
examinations were rare, but when they
took place any violations found could
be costly. After one of the OSHA pen-
alty cases was litigated all the way to the
US Supreme Court, the industry decided
that it was time for a change.

With the support of the U.S. Coast
Guard, the tug industry approached
Congress and requested that its vessels
be treated as inspected vessels of the
United States. As such, OSHA would
have no jurisdiction. Execution of the
plan took longer than expected, but the
day is fast approaching. Tugs have be-
come accustomed to operating almost
anywhere and performing a wide variety

of missions. Prevented only from carry-
ing cargo, their major regulatory restric-
tions involved safety standards and the
qualifications of master.

Certificate of Inspection

Inspected vessels have significantly
more restrictions on their operation than
do uninspected vessels. The vessel’s
Certificate of Inspection (COI) identifies
the waters within which it is authorized
to operate. If limited to coastwise wa-
ters, the vessel may not transit more than
20 miles offshore. If limited to lakes,
bays, and sounds, it must remain within
the boundary lines, which generally fol-
low the U.S. coastline. The COI may
also indicate the sea state within which
the vessel may operate.

The COI also identifies the service or
services in which the vessel is authorized
to engage. A vessel that is authorized to
engage only in carriage of freight may
not routinely hire itself out for carriage
of passengers, oceanographic research,
or spill response. To qualify for such
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activities to be listed on the COI, the
vessel must show that it is appropriately
equipped to conduct these operations.

In addition, if an activity for which the
inspected vessel intends to engage re-
quires carriage of personnel in addition
to the regular crew, this carriage of ad-
ditional personnel must be reflected in
the COI.

Vessel Response Plan

Most commercial vessels operating in
US waters are required to have a Coast
Guard-approved vessel response plan
(VRP). The VRP addresses the actions
to be taken in the event of an oil spill.
It must identify the outside resources
that it has retained by contract or other
approved means to respond to the maxi-
mum extent practicable to a discharge,
including a discharge resulting from fire
or explosion. Tank vessels that transfer
oil within waters subject to the jurisdic-
tion of the United States (out to the limit
of the exclusive economic zone, gener-
ally 200 nm) must have a VRP address-
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ing those waters. Other covered vessels
must have a VRP providing coverage out
to 50 nm off the coast.

Response vessels may only be includ-
ed in the VRP if they are authorized to
provide the intended services and are
authorized to operate in the intended
waters. Thus, a vessel authorized in its
COl to only engage in towing may not
hire itself out to engage in spill response.
A vessel authorized to operate on only
a coastwise route may not hire itself out
to engage in spill response beyond 20
nm offshore. A vessel not authorized to
carry personnel in addition to its crew
may not hire itself out to carry a marine
firefighting team.

VRP holders and developers must
carefully examine their plans to ensure
that the resources listed therein are actu-
ally authorized to respond when called.
VRPs listing outside resources that are
not authorized to provide the listed ser-
vice may be invalid and subject to disap-
proval. As a result, the vessel may find
that it is no longer allowed to operate in
U.S. waters.

Generally

As mentioned previously, tugs have
become accustomed to providing a num-
ber of services. As they become inspect-
ed vessels, it behooves their owners and
operators to determine what services in
addition to towing they anticipate that
the tugs will or could be engaged. The
owners and operators must then work
with the Coast Guard to ensure that the
tugs meet the applicable requirements
and have the service reflected on the
COI. They should also work with their
insurers and other involved third parties
to ensure that everyone is on the same

page.
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Massterly

World First: Autonomous Shipping Company

The road toward autonomy has taken a major step
with the announcement that Wilhelmsen and Kongs-
berg are collectively taking the next step in autono-
mous shipping by offering a complete value chain for
autonomous ships, from design and development, to
control systems, logistics services and vessel opera-
tions. The new venture is dubbed “Massterly”.

What is Massterly?

Thomas Wilhelmsen, Wilhelmsen group CEO, ex-
plains: “Through the creation of the new company
named Massterly, we take the next step on this jour-
ney by establishing infrastructure and services to de-
sign and operate vessels, as well as advanced logis-
tics solutions associated with maritime autonomous
operations.” The Massterly plan is to have land-based
control centers monitor and operate autonomous
ships globally, tapping Kongsberg’s tech solutions
and Wilhelmsen’s logistics and ship management op-
erations. Geir Hagy, President and CEO of KONGS-
BERG, said, “Autonomy and remote operations are
an important development for the maritime industry
and Norway’s lead has been made possible as a result
of close cooperation between the Norwegian mari-
time cluster and the Norwegian authorities. When

autonomous ships soon are a reality, Massterly will
be crucial for digitalizing the infrastructure and op-
erations,”

Yara Birkeland Milestone
A key milestone in Norway’s maritime autonomy

(Photo: Kongsberg/Wilhelmsen)

L to R: Geir Haoy, President and CEO of Kongsbherg
and Thomas Wilhelmsen, Wilhelmsen Group CEO.

story was the announcement of Yara Birkeland in
May 2017. It will be the world’s first fully-electric
container vessel and will be completely autonomous
by 2020, sailing between Yara’s Norwegian produc-
tion facilities at Hergya and the ports of Brevik and
Larvik. Massterly can deliver and operate autono-
mous vessels such as Yara Birkeland.

“Currently, we are at the very beginning of this
development, but we see and believe that there will
be a significant market for these types of services in
the near future. At first, short sea shipping will use
autonomous ships. This also implies increased com-
petitiveness to move transport from road to sea. The
gains are increased efficiency and reduction of emis-
sions. For Norway as a maritime nation, this will be
an important contribution to reach the UN sustain-
able development goals,” says Wilhelmsen. The JV
will be based at offices in Lysaker, Norway, with
plans to be fully operational from August 2018.

See Tom Mulligan’s Autonomy
Tech Report starting on page 50
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Cyber

Risk Management

Steps to Take Now Ahead of the
IMO 2021 Deadline

The IMO January 2021 deadline for
ship owners and managers to incorpo-
rate cyber risk management into existing
Safety Management Systems is closer
than many realize, especially given the
complex profile that the risk presents and
the need for a well detailed procedure to
help protect marine assets and business-
es. The failure to properly address cyber
risks is much greater than the simple fact
that a vessel could be detained by Port
State Authorities if it were found to be
not in compliance. It is good that the
risks that a cyber event poses to mari-
time interest are being brought forth, but
it is important that we remember that it

is only one of the many risks we face. By
examining past failures dealing with tra-
ditional risks, we can better understand
how we have underestimated or normal-
ized the risks that are present in our en-
vironment. With the recent release of the
NTSB Final Report on the EL FARO’s
sinking, | have spent time reviewing the
report and looking back at my own ex-
periences. | am saddened to see many
similarities in the conditions present for
both the EL FARO loss and that of the
MARINE ELECTRIC in 1983. Several
statements and findings in the NTSB Re-
port affect numerous shipboard opera-
tions — not just the heavy weather that

While the vessel Safety Management
System is the best platform for the Cyber
Security program to reside on, we cannot

overlook the fact that this is a

non-traditional Risk.

was the case with the EL FARO. The
shipboard operations impacted will in-
clude the upcoming Cyber Security safe-
guards and procedures.

The NTSB Report has the following
passages regarding vessel Safety Man-
agement Systems:

“Safety Management System. Accord-
ing to the ISM code, it is the responsi-
bility of the company—the owner or any
other organization that has assumed re-
sponsibility for operation of a ship—to
establish an SMS for its vessels. Accord-
ing to section 1.2.2 of the code, the SMS
should “assess all identified risks to its
ships, personnel and the environment

14 Maritime Reporter & Engineering News » APRIL 2018

About the Author

Captain Andrew Kinsey, Senior Marine
Risk Consultant, Allianz Global Corpo-
rate & Specialty

and establish appropriate safeguards.”
In this manner, the code (section 7) di-
rects that the ““company should estab-
lish procedures, plans and instructions,
including checklists as appropriate, for
key shipboard operations concerning the
safety of the personnel, ship, and protec-
tion of the environment.” Furthermore,
the code requires that the company
“identify potential emergency shipboard
situations, and establish procedures to
respond to them.”

Also;

“Summary. Merely having an SMS is
not sufficient to prevent catastrophes. It
is necessary to have dedicated person-

© aetb/AdobeStock



nel assigned to provide captains with ef-
fective guidance and procedures. Robust
training and auditing ensure that guid-
ance and procedures are being followed.
DPs should be actively involved in the
maintenance of the SMS and should
monitor their assigned vessels through-
out each voyage.”

The NTSB Report also contains the
following recommendations:
e NTSB recommends to the US Coast
Guard in Safety Recommendation M-17-
40 to: Review and implement training of
Coast Guard inspectors and accredited
classification society surveyors to en-
sure that they are properly qualified and
supported to perform effective, accurate,
and transparent vessel inspections, meet-
ing all statutory and regulatory require-
ments.
e NTSB recommends to the American
Bureau of Shipping in Safety Recom-
mendation M-17-62 to: Enhance training
of your surveyors to ensure that they are
properly qualified and supported to per-
form effective, accurate, and transparent
vessel surveys, meeting all statutory and
regulatory requirements.
e NTSB recommends to TOTE Ser-
vices, Inc. in Safety Recommendation
M-17-69 to: Conduct an external audit,

independent of your organization or
class society, of your entire safety man-
agement system to ensure compliance
with the International Safety Manage-
ment code and correct noted deficien-
cies.

These passages and the three recom-
mendations stemming from the EL
FARO incident should be remembered
when planning for the upcoming Cyber
Security SMS Procedures and the issues
that will arise in writing, implementing
and auditing effective procedures.

While the vessel Safety Management
System is the best platform for the Cyber
Security program to reside on, we can-
not overlook the fact that this is a non-
traditional Risk. We cannot approach
our procedures and auditing process the
same way we have the majority of our
operational risks within the SMS. The
fast paced world of cybersecurity and
the risk it presents lie in many ways in
direct opposition to our traditional Mari-
time environment and risks that we have
faced for generations. You can’t hear it
or see it like a traditional risk. But it is
continually making additional inroads
into the way we operate and manage
vessels on a daily basis. That fact is not
going to change and the risks associated

with using this technology are not going

to go away. Unfortunately that is the risk

approach that many within the Mari-
time community approach cyber secu-
rity with. This must change, because the
nature of cyber risk is such that it could
have catastrophic impacts throughout
our industry. The nature of ports and
shipping lanes is such that the fate of one
company impacts the fortunes of all.

Some of the key questions that we
need to be asking include:

e What are the required levels of ship-
board and shoreside support that
these new technologies require in
the near and short term?

e Have the costs and additional risks
of a particular technology been
properly evaluated?

e Do the benefits outweigh the risks
-- bottom line does it make sense?

As we approach the IMO Cyber dead-
line of 2021, it is important to keep in
mind the goal of our Safety Management

Systems and ensure that our cybersecu-

rity procedures are practical, functional

and effective. It is also important that
we look at the role that auditors and
shoreside support have in the effective
implantation of these policies. As the
NTSB stated in the EL FARO report:

Merely having an SMS is not sufficient
to prevent catastrophes. It is necessary
to have dedicated personnel assigned to
provide captains with effective guidance
and procedures. Robust training and au-
diting ensure that guidance and proce-
dures are being followed.

To that point, the need for independent
cybersecurity audits to ensure that pro-
cedures are adequate is a departure of
our normal SMS Auditing criteria. How-
ever given the nature of this risk and the
potential impact of the failure to ade-
quately protect a vessel, a new approach
is warranted. A key point that we at Al-
lianz Global Corporate & Specialty raise
with our assureds is the fact that cyber
security is a race without a finish. As we
proceed further on the course of utilizing
technology to address the concerns and
challenges of marine transportation, the
need for proactive, customizable cyber
security platforms will continue to grow.
The first step in this process is to identify
your current exposure. While cyber risks
continue to evolve and develop, we can-
not lose sight of the traditional risks that
ships and sailors face. Perhaps the most
important lesson from the loss of the SS
EL FARO is that we learn from our col-
lective past to protect our future.
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Cyber Security
What’s Your Approach?

It Is time to move toward a quantitative approach
that provides deeper understanding of individual risk ele-
ments observed in marine operating systems

Increasing connectivity in complex
maritime operating systems is escalat-
ing the potential impact of cyber-relat-
ed incidents and complicating the task
of defending against them. Traditional
methods for assessing cyber risk provide
inadequate guidance for applying lim-
ited security resources.

Currently, available risk assessment
methods are laraelv aualitative. Even

N

so, these methods do provide the current
foundation for risk management plans,
on which owners and operators base
programs to identify, protect, detect and
recover from cybersecurity breaches.
Building on that model, it is time to move
toward a quantitative approach that pro-
vides deeper understanding of individual
risk elements observed in marine operat-
ina svstems. and provides owners with

One of the things ABS’ research with the

Stevens Institute discovered was that the

nature of maritime risk within cybersecurity
iIs not well defined or understood.

Nor is it particularly well managed.

engineer—ing “knobs to turn” to reduce
them.

The most common equation used to
represent cyber risk is: Risk = Threat
X Vulnerability x Consequence. This
equation has proven useful for practi-
tioners insofar as it has helped analysts
intuitively understand that risk has three
constituent elements, and infers that by
removina one of these elements, risk can

J
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Rick Scott, PE, BSIE, ME, is ABS Senior
Technical Advisor who has worked in
academia, high-tech manufacturing
and the maritime industry for more
than 45 years

be reduced. But this formula is less an
equation, in a mathematical sense, than
a reference model for understanding the
nature of cybersecurity risk. Its three el-
ements largely are difficult to measure
and are problematic when trying to en-
gineer and/or calculate a cybersecurity
solution. For the modern maritime risk
practitioner, the core challenge is to cre-
ate a model that defines cyber risk so it

© aetb/AdobeStock



can be counted, measured, computed
and modeled for maritime operating sys-
tems.

ABS recently collaborated with Ste-
vens Institute to research this problem
for the maritime sector and redefine the
equation in terms that are countable, ob-
servable and easily understood. One of
the things our research with the Stevens
Institute discovered was that the nature
of maritime risk within cybersecurity is
not well defined or understood. Nor is it
particularly well managed.

The result is a new model that helps
owners proactively gain control over cy-
bersecurity risks.

These risks in turn drive specific re-
quirements, engineering decisions and
resource commitments. The model fo-
cuses on identifying solutions that are
computationally engineered, highly de-
tailed and in context with the risks to be
managed.

Effectively, it places the controls for
responding to cyber risks back into the
hands of the asset owner.

Shifting industry cyber risk practices
away from more traditional defensive
methods to a measurable process will
require the industry to change the con-
versation, but most importantly it also
will require a change in how risk practi-

tioners think about risk.

To represent ‘Consequence, Vulnera-
bility, and Threat’ as calculable elements
of a risk equation for operating technol-
ogy, we replaced them with the concepts
of ‘Functions, Connections, and Identi-
ties’ (FCI), respectively.

‘Functions’ allow the crew to maneu-
ver the vessel or perform its mission,
which can be anything from drilling oil,
to carrying people and cargo, or combi-
nations of each. In the FCI risk equation,
they represent systems that a cyber at-
tacker would seek to control or defeat:
steering, location monitors, propulsion
systems, communications, anything to
serve their purpose.

‘Connections’ represent, in relation to
maritime operating technology, how the
functions communicate with one anoth-
er, to shore, to satellites, to the Internet,
etc.

Within each connection is a ‘node’, the
point through which a cyber incursion
gains access.

‘Identities’ are either a human, or a
digital device. Replacing Threat with
Identity allows threats to be counted,
a breakthrough concept for advancing
maritime risk calculation.

In the context of the FCI model, a threat
has to have an agenda. These can range

from lack of awareness of cyber risks to
unintentional behaviors — “I’m not going
to adhere to company rules and perform
my duties in a secure way” — or actions
such as the hijacking of navigational sys-
tems to steal or destroy a vessel, or other
acts disruptive to normal operations,
typically for monetary gain.

The quantitative data from the Func-
tions, Connections and ldentities are
then counted and used to populate a
worksheet that builds a Risk Index to
demonstrate how specific FCI altera-
tions would change the relative risk of
each system’s configuration.

The process described here is simpli-
fied, but the Risk Index ultimately pro-
vides a quantitative view of the relative
risk associated with the architectural de-
sign of individual systems onboard the
vessel. That is something that has been
missing in the maritime cybersecurity
space.

The FCI method determines whether
Connection nodes (the access points) are
adequately protected, and whether or not
the asset owner has controlled the Identi-
ties of those who have been provided ac-
cess to nodes and restricted areas within
the vessel control system architecture.

The Index illustrates each component’s
contribution to the overall risk. Based on

those individual risk contributions, for
example, the owner can redesign a net-
work architecture to re-engineer how the
system is being accessed, either through
human-machine interfaces, cell phones,
thumb drives, or connections to the In-
ternet.

This new approach allows the owner to
take a fleet-wide view to determining the
relative risk associated with each vessel
based on the way its digital system is de-
signed, the way people are allowed to ac-
cess it, and the way the nodes, or access
points, are protected.

ABS delivers a risk index calculated
through the FCI approach, which is a
number that represents the relative level
of risk inherent in the design and opera-
tion of the digital system on the ship. It
helps owners to decide where to deploy
their often-limited cyber-defense re-
sources.

There is an old adage in industry: you
can’t manage what you don’t measure.
As the maritime industry continues its
march towards auto-mation, companies
that can measure and manage cyber risk
will be better positioned to tackle chal-
lenges in the new digital era.

As an industry, the ability to measure
cyber risk will become a core foundation
for operational efficiency and safety.
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Cyber Security
Incident Response

Cyber Incident Response and Incident for the
Resilient Organization

Even prior to NotPetya, regulatory bodies,
insurers, P&I clubs, port authorities, and oth-
er segments of the maritime industry started
taking steps to minimize the industry’s expo-

sure to cyberattacks.

The maritime industry has had an
awakening. We have awoken to the
fact that digitalization has woven its
threads throughout the industry, and we
have greatly benefited from being able
to operate in an interconnected cyber
environment. Likewise, being able to
transmit shipboard machinery diagnos-
tic information to shore-side operations
centers, having the ability to navigate in
restricted waters using position and nav-
igation data originating from space, and
being able to provide crews the luxury
of streaming video from the web while
at sea introduces significant risk to the
overall industry and to interconnected
segments of the economy in general. The
NotPetya attack in 2017 was a watershed
moment that forced the industry to as-
sess its cybersecurity posture. Clearly,
if a global company like Maersk can be
significantly impacted, then every other
maritime company can be attacked. At
best an attack will result in a financial
loss, at worse, an attack could possibly
force a company to cease operations in-
definitely.

Even prior to NotPetya, regulatory
bodies, insurers, P&I clubs, port authori-
ties, and other segments of the maritime
industry started taking steps to minimize

the industry’s exposure to cyberattacks.
The U.S. Coast Guard released a draft
Navigation and Vessel Inspection Circu-
lar 05-17, Guidelines for Addressing Cy-
ber Risks at Maritime Transportation Se-
curity Act (MTSA) regulated facilities,
to introduce the idea of creating a cyber
risk framework for the maritime indus-
try based on the National Institute of
Standards and Technology (NIST) Cy-
bersecurity Framework. Shipping asso-
ciations such as BIMCO and ABS have
released their own cybersecurity guide-
lines, and countless other organizations
and groups have released best practices
to mitigate cyber risk in the maritime in-
dustry. Although the industry generally
realizes “something must be done,” the
progress made to mitigate cyber risks
within the industry are as varied as the
industry is diverse. The variety in cyber
risk mitigation in the industry is based
on the varying levels of resources avail-
able from one organization to another,
the systems and technologies being used,
and the differences in risk management
governance models between organiza-
tions and companies. Additionally, sub-
tle but also significant differences in cy-
bersecurity requirements and regulatory
bodies between the shipping industry,
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port and terminal operators, port authori-
ties, and other agencies, companies, and
organizations that make up the “mari-
time industry” add an additional layer
of complexity can slow the adoption of
comprehensive cyber risk management
plans industry wide.

Post Cyberattack Actions. Given the
immediate need to understand what must
be done to limit the damage and protect
systems from a cyberattack, the mari-
time industry also needs to answer the
question, “What must we do after we ex-
perience a cyberattack?” To answer this
question, the following question must be
asked, “What do we do to prepare for a
cyberattack?” In this case, the maritime
industry has the pedigree to address this
question and can pull from existing reg-
ulations, best practices, and experiences
gained from responding to physical in-
cidents such as oil spills, search and
rescue response, terrorist threats, and
actions needed to ensure continuity of
operations due to a major storm or other
physical threats.

Cyber Incident Response and Incident
Handling (IR/IH) implies pre-deter-
mined action plans, table top exercises,
and IR/IH resources are pre-staged in

About the Author

James Espino is president of Gnostech
Inc. A career Coast Guard Officer, he
worked in maritime law enforcement,
defense operations, and C4ISR devel-
opment and procurement.

order to minimize damage to the mari-
time and port operations. These activi-
ties aim to minimize the negative im-
pacts to commerce, the environment,
and safety of life at sea or on and about
the water. Additionally, no different than
a major environmental disaster response,
the industry must be prepared to address
all aspects of a cyber-incident response
including the development of a well
thought out public, stakeholder, and in-
vestor relations engagement plan.

Pre-determined Action Plans. No dif-
ferent than other disasters, catastrophes,
or emergency situations, prudent or-
ganizations will have a cyber incident
response plan in place to exercise pre-
determined action plans when a cyber
incident occurs. Unfortunately, a recent
study by the Ponemon Institute and IBM
found that 77% of its respondents do not
have a formal cyber incident response
plan applied consistently across their
organization. Response plans would, at
minimum, need to include action plans
responding to ransomware, Distributed
Denial of Service (DDOS) attacks, infil-
tration of a network, and introduction of
malware in an organization’s network.
Underway or mobile assets must also

© aetb/AdobeStock



include actions that take into account
other scenarios such as losing Global
Positioning System (GPS) or other Po-
sition, Navigation, and Timing (PNT)
systems, impact to a vessel’s steering or
machinery control system, and loss or
manipulation of electronic navigation
systems. In most of these underway sce-
narios, contingency plans are already in
place for these scenarios caused by other
means, but there may be additional re-
sponse requirements to the nature of the
attack.

Once developed, these action plans
must be exercised on a regular basis.
This is no different than other required
drills. Many organizations have incorpo-
rated cyber incidents in table top exercis-
es or have created cyber incident specific
table top exercise to see how well their
action plans work.

Attack in Progress. Being able to iden-
tify and understand that an attack is in
progress must be incorporated into an
organization’s training programs. Like-
wise, hardware and/or software solutions
will need to be configured or acquired
to help employees and crews determine
whether a cyberattack is taking place.
Depending on the type of attack, the
characteristics of the attack may be ob-
vious, but not always.

How an organization communicates
the nature of the attack and how they
respond externally to a cyber incident is
just as critical as the technical and engi-
neering actions taken to manage an at-
tack internally within the organization’s
systems. Organizations need to develop
a communications and public relations
action plan to ensure confidence among
customers, investors, partners, other
stakeholders, and the public that the or-
ganization can effectively respond to a
cyber incident while minimizing disrup-
tion to operations and commerce.

Post Incident Analysis. Depending on
the nature of the attack, an organization
can expect law enforcement to treat a cy-
ber incident as a crime, thereby making
the systems and network that were at-
tacked a crime scene. Therefore, to iden-
tify the origins of an attack, an organiza-
tion should also implement procedures
to preserve evidence during and after an
attack. This requires putting in place a
chain of custody procedure, digital evi-
dence handling procedures, potentially
performing internal digital forensics ac-
tivities, and having a Continuity of Op-
erations Plan, which may include using a
back-up system during an investigation.

Post incident analysis will need to in-
clude a post-mortem to determine how
to prevent similar attacks in the future.
Much like implementing cybersecurity

safeguards, identifying and taking action
on the lessons learned from a cyberat-
tack must be driven from the top down.

Reconstitution. In most cases, organi-
zations have a systematic process for re-
constituting operations. These processes
will need to be extended to include

post-cyberattack incidents. Organiza-
tions will need to determine how expedi-
tiously they can return to full operational
capacity. Organizational leadership must
continue to communicate with all their
stakeholders what steps are being taken
to return to a fully operational status.
Preparation for a cyberattack is a criti-

cal component for maritime organiza-
tions to ensure that environmental, com-
mercial, and safety impacts are kept to a
minimum. Fortunately, the industry has
existing response plans for other types of
catastrophic events that can be used as
a model for preparing and responding to
cyberattacks.
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PER MARTIN
TANGGAARD

Director, Nor-Shipping

Nor-Shipping’s straight-talking new Director plots a path
forward for an industry and exhibition that, he believes, can
access new opportunities by playing to traditional strengths.

BY ALAN JOHNSTONE

“We’re not here to challenge the industry,
we’re here to serve it,” says a freshly shav-
en-headed Per Martin Tanggaard, Nor-Ship-
ping’s newly installed Director. “But that
doesn’t mean we’re going to take a submis-
sive role either.

“We believe we can actively help maritime
address current challenges and increase fu-
ture profit and sustainability. So we intend
to work in partnership with our customers to
find solutions and access new business op-
portunities.

“But how?” Tanggaard smiles, sensing the
question already hanging in the air. “By look-
ing at where the growth is,” he says simply.

“By looking to the oceans.”

A New Arena

Nor-Shipping is, without doubt, one of the
major events on the maritime calendar. Once
every two years it attracts around 35,000 in-
dustry decision makers to a series of venues
across the Oslo region, with it’s bustling hub
at the 21,000m2 exhibition halls of Norges
Varemesse in Lillestram. Here approximate-
ly 1000 exhibiting companies showcase their
latest products, services and innovations,
building relationships, creating awareness
and, most importantly of all, doing deals. It
has been, up until its last outing in 2017, ‘the

leading maritime event week’. But no more.
From 2019 Nor-Shipping is undergoing a
subtle but important change. It will now be
marketed as ‘your arena for ocean solutions’.
“Shipping remains at the heart of Nor-Ship-
ping, you can see that in our name,” laughs
Tanggaard, until recently Nor-Shipping’s
Exhibition Director and before that a former
offshore broker, sales manager for Wartsila
Ship Design and, somewhat surprisingly, fu-
neral director. “Showcasing and supporting
the maritime industry is what we exist for.
And the best way to do that, we believe, is by
embracing new ocean opportunities.”

Going With Growth

The “‘we’ Tanggaard refers to are his team,
Nor-Shipping’s advisory board, key sponsors
and stakeholders, and, it seems, a growing
body of individuals and organizations both
within and outside the traditional maritime
industry.

“According to the Organisation for Eco-
nomic Cooperation and Development
(OECD), value creation from ocean activi-
ties is set to double by 2030,” he states, “with
key growth areas including, for example,
port activities, tourism, food production and
processing, energy development, minerals
and mining, amongst other segments. At the



same time maritime is under increased
pressure, with a recent report from Dan-
ish Ship Finance forecasting growth of
just 1% over the next five to ten years.”

He continues; “No one needs me to tell
them that shipping, and its traditional cy-
clical nature, has changed over the past
decade or so. The only thing we seem
able to predict is its unpredictability, and
that clearly isn’t a reassuring platform
for growth. But here, with ocean activi-
ties, we have very clear positive indica-
tors and that provides a huge opportunity
for maritime.”

Intersecting Industry

As Tanggaard goes on to stress, the
ocean industries, particularly those fo-
cusing on ‘new’ arenas, cannot grow
in isolation. They require the expertise,
resources and infrastructure of maritime
to realize their potential. As an example,
look to the growth of commercial fish
farming and the offshore wind industry,
which have been reliant on adapting the
skills, technology and assets of offshore
shipping to prosper.

“Maritime is the foundation for build-
ing success in the ocean environment,”
he explains. “So as ocean industries
grow maritime players that are open to
new opportunities can grow in tandem
with them. This is in no way a threat to
our industry. It is simply a compelling
prospect for a new wave of develop-
ment.”

Tanggaard and his team are now po-
sitioning Nor-Shipping as the point at
which the maritime, ocean and wider
business sectors can intersect — the natu-
ral arena for meeting, establishing mu-
tually beneficial partnerships and col-
laborative working models, and moving
towards a sustainable, successful and
profitable future.

“Everybody looking to the ocean needs
our competence, technology and prod-
ucts,” he reiterates. “At the same time,
maritime can benefit enormously from
working closer with industries where
we can adopt new skills, understanding
and innovation — whether that be the tech
sector, logistics, manufacturing or finan-
cial services. We want Nor-Shipping to
be the arena where all these parties can
meet, access one another’s talents and
build better businesses.”

Sensible Steps Forward

But, and it’s a big but, the new Direc-
tor is at pains to stress that a fresh focus
does not mean a departure from estab-
lished strengths.

“We live and breathe for maritime,”
he says with conviction. “We are tak-
ing this move to support the industry,
rather than dilute what we do or tinker

with a winning formula. Nor-Shipping’s
mission will continue to be showcasing
and selling the best maritime products,
innovations and solutions, but we’ll be

strengthening that by attracting new
audiences and accessing fresh business
opportunities. We believe that will make
perfect sense to everyone in the market.”

& RUTTER
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Per Martin Tanggaard, Director, Nor-Shipping

As does, he believes, Nor-Shipping’s
on-going focus on sustainability. Sus-
tainability for Tanggaard means more
than just the environment, it also encom-
passes commercial sustainability and
the benefits that commerce provides for
people worldwide, including education,
employment and increased prosperity.

“Sustainability is one of our strate-
gic pillars and we tailor all our activity
with the UN’s Sustainable Development
Goals front of mind. As maritime and the
ocean industries embrace one another
and activity blossoms, it is crucial that
we safeguard our environment, people
and standards. For long-term success we
have to build on solid foundations. We
hope to play an important part in that
process.”

Capital Idea
Nor-Shipping 2019 takes place 04 - 07
June 2019 across a series of venues in

Oslo and Lillestrgm. As in 2017 it will
feature six themed halls, with Hall A
dedicated to the concept of Disruptive
Sustainability, showcasing transforma-
tive ideas and innovations from mari-
time and the broader business, tech and
finance sectors. A tailored programme of
activities designed to enable networking,
learning and good old-fashioned fun will
take place around the social hub of ‘Fes-
tival Street’ in city centre Oslo.

The Oslo area itself will play a greater
role in proceedings in 2019. In the same
way Tanggaard plans to use Nor-Ship-
ping as an arena for bringing together
industries, he also wants to bring in new
regional organizations, businesses and
partnerships, with activities across new
venues. “There is a lot going on in and
around the city,” he says, “a thriving
business ecosystem. We are part of that,
but, as yet, we haven’t fully exploited it.

“I believe we can tap into that energy,
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potential and infrastructure to further
boost the industry and our activities. We
can create more of a ‘business festival’
feel rather than a standalone exhibition
and support activities. That will attract
more people and, as a result, more pos-
sibilities for our industry.”

Opening Moves

In another landmark development,
those wishing to take advantage of the
Nor-Shipping arena won’t have to wait
until next year. Or head to Norway for
that matter. In May this year Nor-Ship-
ping launches its first activity outside
its homeland with the Opening Oceans
Conference in Copenhagen.

“As the name implies, this event sup-
ports and initiates the focus on access-
ing ocean business opportunities,” Tang-
gaard explains. “It aims to attract the
most senior levels of maritime, ocean
industry, financial, advisory, and policy

leaders within Northern Europe, provid-
ing a new platform for collaboration,
knowledge sharing and growth. The cali-
bre of speakers we’ve already attracted,
with big names like Maersk, Statoil,
OECD, the UN and World Economic
Forum, shows the desire to work togeth-
er and take advantage of this chance to
build a strategy and framework for sus-
tainable business within the ocean space.
It is a genuinely exciting initiative for us
and, we believe, everyone interested in
commercial activity associated with the
sea.”

“l can’t think of a better way we can
serve this industry than working to en-
able its future growth and success.”

Opening Oceans Conference is timed
to coincide with Danish Maritime Days,
2-3 May 2018, and is supported by both
the Norwegian Shipowners’ Association
and Danish Shipping. For more details
see Www.openingoceans.com


http://www.openingoceans.com
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“According to the Organ-
isation for Economic Coop-
eration and Development
(OECD), value creation
from ocean activities is
set to double by 2030 ...
(giving us) very clear posi-
tive indicators and that pro-
vides a huge opportunity for
maritime.”
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OFFSHORE RENEWABLE ENERGY

Under the Sea

A Roadmap for Renewable Energy

Thanks to increasing levels of debt
financing for climate-aligned projects,
wind-generated power has become one
of the fastest-growing green industries.
Jessica Williams, an Infrastructure Ana-
lyst at S&P Global Ratings, considers the
submarine technologies that are making
this progress possible. Renewable ener-
gy is making an increasing contribution
to the electrical grid. By the end of 2016,
“green energy” sources accounted for al-
most a quarter of the world’s electricity
supply, according to REN21. Wind pow-
er has contributed significantly to this
shift and is second only to hydropower in
terms of renewable capacity. And largely
thanks to de-carbonization efforts world-
wide, wind energy’s market penetration
is increasing; the Global Wind Energy
Council (GWEC) estimates global ca-
pacity will reach 817 gigawatts (GW) by
2021, a 68% increase from 2016.

A strong pipeline of technologies is
driving this growth. As the technologies
improve, this pushes down costs, mak-
ing wind energy more viable. For ex-
ample, enhanced technology allows for
bigger wind turbines and foundations,
which increases manufacturing and pro-
duction efficiency. Taking advantage of
these efficiency gains, undersea cables
are thereby addressing the challenges of
inconsistent supply and demand; they
enable power generated offshore — or in
remote geographical locations — to be
transmitted to the urban areas that need
it most.

Geography of Renewables
Take the state of New York, for ex-
ample, which has four densely populated
counties, two that are part of New York
City, located on Long Island. The island
faces significant challenges meeting its

substantial electricity demands due to
legacy issues of gas and electric trans-
mission constraints, as well as limited
geographical access to renewable alter-
natives (such as solar or wind). Nonethe-
less, New York State has made renew-
able development a primary policy goal
under its Clean Energy Standard — which
mandates that 50% of its electricity orig-
inates from renewable sources by 2030.

So, although the target is ambitious,
New York State’s carbon reduction goals
are flexible enough to incorporate green
energy transmitted from elsewhere.
This is particularly significant for Long
Island, which benefits from the Cross
Sound Cable, an undersea transmission
line that transmits excess clean elec-
tricity across Long Island Sound from
renewable-rich New England.

In addition to its vast hydrologic and
wind resources, New England has its
own state-level carbon reduction policies
that date back over a decade. The Cross
Sound Cable can transmit 330 MW of
hydrologic and wind power originating
in New England to Long Island, which
equates to substantial carbon savings on
par with about 600MW of wind capacity.
Ultimately, this not only provides Long
Island with enhanced grid stability but it
also provides a use for New England’s
excess wind energy.

Transmission Overseas

In Europe, comparable projects are un-
derway. For example, the Western Link
initiative — a £1 billion project located in
the U.K. — will transmit electricity gen-
erated by Scotland’s abundant onshore
and offshore wind resources to England
and Wales using undersea and under-
ground cables.

Similar to Cross Sound Cable, the
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Western Link is also bi-directional. This
means that, while these cables enable
certain areas to benefit from excess re-
newable power generated elsewhere,
electricity can also flow in the opposite
direction, according to electricity supply
and demand requirements. In turn, this
promotes grid stability at both ends —
and the longevity of the cable.

In Germany, the transmission system
operator (TSO) TenneT Holding B.V
(TenneT), has raised €1 billion of green
bonds to finance transmission lines con-
necting offshore wind projects in the
North Sea to the German grid. Indeed,
an increasing number of projects in the
North Sea are contributing to impressive
European wind power growth; accord-
ing to WindEurope, the region enjoyed
a record year in 2017, adding 14GW to
the renewables grid. In the Asia Pacific
area, too, a substantial proposal is under-
way. The Asian Renewable Energy Hub
encompasses 7,000 square kilometres of
land in the East Pilbara region of West-
ern Australia, and is set to house both
solar and wind power generation facili-
ties for the purpose of transmitting the
energy produced to South East Asia.

The Asian Renewable Energy Hub
entails the construction of 1,200 300m-
high onshore wind turbines, with a fur-
ther 2400MW from solar panels — all of
which will be exported via high voltage
undersea transmission cables to Jakarta
and Singapore. The project will generate
power for 7 million homes in Indonesia,
and will offset almost 1 billion tonnes of
carbon emissions over its lifetime.

Careful Construction
However, due to the speed of tech-

nological development, there is ever-

changing technology risk to consider —
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as well as the environmental impact of
construction and implementation.

For example, with more robust un-
dersea cables come greater distances to
shore and harsher sea conditions — two
important considerations when it comes
to both the construction and operation
phases of offshore wind projects. These
risks become accentuated when there are
discrepancies between the technologies
proposed at the bidding phase and those
that are, in fact, installed during the con-
struction phase. Indeed, some German
utilities — in structuring their assumed
costs — have put their faith in technol-
ogy improving between now and 2021,
when future offshore wind projects will
be built. Reducing environmental im-
pact at the construction phase of a wind
project is a key priority, too. For this,
comprehensive environmental impact
assessments (EIAs) and low-impact con-
struction techniques — such as soft start
procedures and noise reducing technolo-
gies — can be employed.

The TenneT projects in Germany are
a case in point. As well as enhancing
the usability of sustainable energy, Ten-
neT aims to minimize the physical im-
pact of its North Sea-based operations.
On top of using EIAs and low-impact
technologies, all contractor ships install-
ing the TenneT undersea transmission
cable must attain certification to prove
that they do not discharge effluent into
the sea. Ultimately, undersea cables are
enabling the distribution of renewable
energy to areas that can benefit. These
projects could help to drive a global shift
in the power grid, which may see an in-
creasing number of homes and business-
es make fuller use of renewable energy
sources — thereby reducing their carbon
footprints.



Above the Sea

To 5 Trends to watch In offshore wind

Follow the Leader

Offshore wind’s established leader,
Europe, will continue to show the way
forward and build capacity. At the end
of 2016, nearly 88 percent of the world’s
offshore wind installations were located
in European waters. In 2017, Europe saw
arecord 3,148 MW of net additional off-
shore wind capacity installed, with 560
new offshore wind turbines across 17
wind farms, according to WindEurope.
Europe’s total installed offshore wind
capacity is 15,780 MW, which corre-
sponds to 4,149 grid-connected wind
turbines across 11 countries.

Growth in this sector is expected to
continue. WindEurope said in its 2017
“Scenarios for 2030 report that total in-
stalled capacity offshore could increase
fivefold to 70 GW by 2030 according to
the central scenario, or by as much as 99
GW in the high scenario. The majority
of offshore wind installations will occur
in the North Sea, with almost 48 GW in-
stalled by 2030 in the central scenario. In
the Baltic Sea, where 1.5 GW of offshore
wind is online today, projects in Poland,
Estonia, Germany, Denmark and Swe-
den could add 9 GW installed by 2030.
In the Atlantic Sea, where there is almost
no capacity today, close to 8 GW could
be reached thanks to installations in
France, the U.K. and, on a smaller scale,
Portugal. The U.K. will also install the
majority of the capacity in the Irish Sea,
which will total close to 6 GW. Italian
and French installations could boost ca-
pacity in the Mediterranean Sea to 0.5
GW.

Bigger is Better

Across the globe, offshore wind proj-
ects are incorporating the latest innova-
tions in wind turbine technology as man-
ufacturers are building larger turbines
on advanced foundation designs in even
greater water depths.

Larger turbines that are able to capture
more energy and are more efficient al-
low fewer installations and lower main-
tenance costs and are therefore key in
the industry drive to minimize costs and
maximize efficiency.

This trend toward increased size and
scale will continue.

In March 2018, GE Renewable Energy
announced it will invest more than $400
million over the next three to five years
to develop and deploy the Haliade-X
12 MW, a new world’s largest offshore
wind turbine featuring a 12 MW capac-
ity, 220-meter rotor, a 107-meter blade.

Towering 260 meters over the sea,
Haliade-X will produce 45 percent more
energy than any other offshore wind tur-
bine presently available and will gener-
ate up to 67 GWh annually, GE said.

Cut Costs

The offshore wind industry set a goal
to decrease prices toward the target of
€100/MWh by 2020. With the help of
larger and more efficient turbines, auc-
tion prices in many instances have far
exceeded the cost reduction targets with
projects delivering bids significantly be-
low that level. “All of a sudden offshore

is competitive with onshore wind, and
the repercussions have been felt across
the world, setting the stage for a round
of large investments in offshore not only
in Europe, but also in Asia and North
America,” the Global Wind Energy
Council said in its Market Forecast for
2017-2021 report.

As cost reductions continue, new op-
portunities will arise and new ground
will be broken. For example, in March
this year, the Dutch Government award-
ed Vattenfall a tender to develop the twin
350 MW Hollandse Kust Zuid offshore
wind farms, which when built by 2022
will be the world’s first to be built with-
out public subsidy.

This follows another landmark zero-
subsidy offshore wind tender in Germa-
ny last year which was the first to attract
zero subsidy winning bids, but will be
built later in 2024-2025.

U.S. Emerges

With the U.S.’s first commercial off-
shore wind project online (Deepwater
Wind’s five-turbine 30 MW Block Island
Wind Farm off Rhode Island) others will
follow suit.

The success of a first project, together
with decreasing global costs and stron-
ger state policy commitments have led
to increased confidence in the nation’s
offshore wind market. In the U.S., a total
potential capacity of more than 54GW
of wind energy generation is currently
being planned, with a total capital in-
vestment of over $1.5 trillion by 2030,
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according to the Business Network for
Offshore Wind.

Most coastal states have at least one
planned offshore wind project in the
pipeline, with several states having en-
acted new policy or bolstered their ex-
isting policy to support project develop-
ment.

Floating Future

Once written off as infeasible, floating
offshore wind farms are gaining momen-
tum. The 30MW Hywind Scotland wind
farm operated by Statoil in partnership
with Masdar 25 kilometers offshore Pe-
terhead, Scotland began production as
the world’s first full-scale commercial
floating wind farm in October 2017.
And in its first months of production,
Hywind Scotland has performed better
than expected. During the winter, when
the wind is at its strongest, the typical
capacity factor for a bottom-fixed off-
shore wind farm is 45-60 percent. By
comparison, Hywind Scotland achieved
an average of approximately 65 percent
during November, December and Janu-
ary, Statoil said.

Floating wind turbines hold poten-
tial for locations where the water is too
deep for typical fixed-bottom turbines.
This promise will become greater as
technological advances and cost reduc-
tions continue, much as they have in the
bottom-fixed segment. Statoil sees key
markets for its Hywind technology in
Europe, Japan and West Coast U.S., and
predicts there could be nearly 13 GW
floating wind capacity installed by 2030.
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Systems integrator and equipment maker, Rolls-Royce, has qui-
etly been adding hybridizing energy-storage packages to a diverse
list of vessels. Yet, so, too, has one of its clients — Louisiana-
based SEACOR Marine, as it reacts early to tightened emissions
and energy-management standards, or EMS, for vessels plying
Europe and North America. Fuel savings and energy-company
clients seeking green credentials are, it turns out, just part

of the upside driving battery retrofits.

Image: Seacor

BY WILLIAM STOICHEVSKI

The fuel savings to be had for keeping
thrusters on battery power are a powerful
selling point, to be sure. In Norway alone,
price add-ons like carbon-dioxide and sulphur
charges helped fire-up fuel costs by about six
percent in 2017, the Finance Ministry’s na-
tional numbers crunchers report.

Seeking a market advantage for SEACOR
vessels, CEO, John Gellert, has seized on fu-
el-saving battery power. He’s quick to point
out the benefits for offshore operators: “The
hybridized (offshore service vessel, or OSV)
will be offered to support our customers
worldwide, having the advantage that while
significantly cutting fuel consumption and
emissions they are not reliant on existing in-
frastructures such as those required to support
LNG-powered vessels,” he tells Maritime Re-
porter & Engineering News by email.

In late-January 2018, six of eight platform
supply vessels, or PSVs — grouped by SEA-
COR into the SEACOSCO joint venture with
COSCO Shipyard — were cued for Rolls-
Royce efficiency upgrades to help them stand
out in the market. Among the upgrades these
brand-new boats are getting are container-
ized Corvus battery packs and accompany-
ing Rolls-Royce dynamic-positioning, ACON
control and EMS systems.

Rolls-Royce retrofits

It’s a quiet hybridization that needs some
trumpeting, as the benefits of energy storage
are key selling points for system integrator

and fleet owner.

Although moving in different directions
— Rolls-Royce Marine losing money of late
but gaining energy-storage and digitalization
clients, and Seacore cash-rich but needing
to know where potential oil-company clients
are heading — neither system operator nor
fleet owner have been content to stand still
in a still-tough offshore market. Apart from
the six, 672 KWh upgrades for SEACOSCO,
Rolls-Royce has provided energy storage so-
lutions to six other projects, all medium to
large vessels with dynamic positioning. The
projects include 1,356 KWh battery systems
for two new Hurtigruten coastal steamers and
a 200 KWh pack for an upgrade of Island Off-
shore’s PSV, Island Crusader.

SEACOR has moved quickly too. In 2017,
it partnered with Kongsberg to put batteries
aboard the Mexico-based SEACOR Maya,
which was due for a retrofit in January, when
the work scope was enlarged to include bat-
tery retrofits for other vessels plying the Gulf
of Mexico: SEACOR Azteca, SEACOR War-
rior and SEACOR Viking.

SEACOR’s offer

“The Rolls Royce packages follow on from
four systems we have developed with Kongs-
berg, the first of which will be installed on
the SEACOR Maya next month (April 2018)
with vessel available from about mid-May,
followed thereafter at six weekly intervals for
the remaining three,” Gellert says.

Battery Upgrade: anillustration of the Rolls-Royce UT 771’s in SEACOR'S fleet.
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“For the six-plus-two (upgrade op-
tions) Rolls-Royce packages, (SEA-
COR) Engineering & Procurement has
already started with the first two units
scheduled to be in operation by the end
of the year, followed at monthly inter-
vals thereafter for the remaining units.”

For Gellert, the yard and Rolls-Royce,
it’s a classic case of choosing to orga-
nize rather than agonize. The offshore
market is still tough. The availability of
the newly built, Rolls-Royce UT 771 de-
signs themselves are testimony to how
bad things once were. Their former Sin-
gapore-based charterers, Chelsea Group,
couldn’t pay for them, it seems, and so
they were left with the COSCO shipyard.
Turning weakness into a sort of strength,
the new-builds became the SEACOSCO
JV’s starting point. Now, the shipyard
has them on the building block or at an-
chor, and SEACOR fleet operations will
take over once Engineering declares all
battery projects ready.

The batt-pack

Since the arrival in Norway of Cana-

dian battery outfits, Corvus and PBES,
Rolls-Royce may be the system-integra-
tor that has done the most to ready en-
ergy storage for OSVs.

While competitor Siemens has done
well electrifying ferry operations, Rolls-
Royce is conspicuous for its success
with a variety of vessel hybridizations
(see table). Apart from partnering with
the Canadian battery system suppliers, it
recently teamed up with UK energy stor-
age start-up, Superdielectrics, hoping for
a “next-generation, high-energy storage
technology” based on the “remarkable
properties of polymers”.

The University of Bristol estimates that
newly discovered polymers have dielec-
tric property values which 1,000-times to
10,000-times greater than conventional
electrolyte solutions, company literature
says. New energy storage technology su-
perior to existing battery technology is
the stated goal of the partnerships, and
Superdielectrics’s technology is said to
not be reliant on “rare or expensive el-
ements” while potentially offer “higher
energy density than both lead-acid and

Battery-powered Coast Guard: the OV Ryvingen, a Rolls-Royce client reference
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lithium-ion batteries”. But, that’s an
aside. Keen to press ahead, Rolls-Royce
is supplying the tug boat sector with its
first hybrid propulsion arrangement for a
tractor tug being built for Baydelta Mari-
time at Nichols Brothers Boat Builders
in Washington State. They’re not alone,
there, however, as Dutch electrical firm
Werkina and Asto Shipyard are work-
ing on a first, large, electric container
barge for Port-Liner. Like the SEACOR
hybrids, they’re partly aimed at surviv-
ing Europe’s “draconian” rules banning
emissions in some ports cities and coast-
al waters.

Competition

For now, all system integrators in Nor-
way, at least, are heavily dependent on
the production runs of Corvus and PBES
batteries. System integrators and ship
owners are also heavily reliant on how
linked reductions of “environmental
impacts” like sulphur-dioxide or “en-
ergy costs” become to EMS outside of
Europe and North America. The U.S.
and Europe have made it clear that these

ought to be in place to enable reductions
in energy costs, with a battery in-place to
get the most of EMS.

Where in force, these international
strictures make EMS with energy stor-
age more marketable. For now, that’s
Europe and North America, corporate
social responsibility is said to also be a
driver of energy-management.

Containerized retrofits

That’ll help make it worth what is un-
derstood to be a USD 130 million price
tag for all of SEACOSCO builds and
conversions understood to be at Singa-
pore and Guangzou, China. These are
understood to include the SEACOSCO
Amazon and SEACOSCO Ohio origi-
nally ordered in 2013-2014 by the Chell-
sea Group.

The oil price and resulting offshore
standstill is understood to have put them
out of reach for their original charterers.
Green-tech and a containerized Rolls-
Royces battery upgrades may be what
finally gets them some work.

In all, “It’s a very big order”, a Rolls-

Image: Rolls-Royce



Royce source admits, implying, too, that
it stands out in the supplier’ orderbook
and OSV-owner crowd for its size. But,
the retrofit with containerized battery
pack is seen as “a way forward” due to
its ease of installation. Easing the retro-
fit, is that all six SEACOSCO vessels
were built to a Rolls-Royce design and
fitted with a Rolls-Royce equipment
package. “They’re packed with Rolls-
Royce equipment,” the source says, add-
ing, “We piloted this on the UT 776 CDG
vessel Island Crusader using a 200kWh/
600kW battery container on deck. The
batteries tested on this ship were cou-
pled in to investigate load smoothing
and peak shaving, and the effect of this
on performance and emissions. A key at-
traction of using a containerized battery
is that it can be moved from vessel to
vessel to suit different requirements.”

Fleet-scale

Andreas Seth, SVP of electrical, auto-
mation and control for Rolls-Royce says
the company can now due more than just
hybrid-charging, depending on the ves-
sel’s offshore role: “Vessel operating
profile is the key factor when deciding
which combination of technologies to
use, so we have developed several sys-
tem solutions, both for part-time and
full-time battery operation.” Full-time
battery power will capture charterer’s at-
tention, as it did last year, when Statoil
decided on hybrid-power PSVs. The
chosen fleet was to be retrofitted with
battery packs to meet the charter terms.

The IMO says you can work with any
Class society to achieve your EMS ISO
50001 standard, with or without batter-
ies. SEACOR went to DNV GL, with its
own path to battery power linked to the
brains behind Corvus and PBES.

Asked what fuel savings and other
fleet-management advantages SEACOR
was expecting, Gellert pointed to the
data: “As part of work with DNV GL
Hybrid Energy in the offshore domain,
significant data analysis was carried out
for the target vessels, and fuel savings in
various operations ranged from 15 to 25
percent with a commensurate reduction
in emissions. The other key advantage
that we have identified is enhanced dy-
namic performance particularly in DP
and enhanced blackout recovery. We
also intend to offer in-port operation on
battery-only for limited periods, reduc-
ing the significant problem of in-port
pollution.” Like every fleet owner or
operator in the world, SEACOR has
little to no in-house experience handling
battery-operated hybrids. Like others,
they first point to limited experiences

in Norway: “While we have no vessels
yet in operation, references from vessels
operating in Norway indicate a positive
experience. What we believe will be the
case is that hybrid vessels will offer our
captains and crews a safer and more re-

sponsive vessel. DP operations will par-
ticularly benefit from this technology.”
The IMO backs that up, reminding the
world’s fleet owners and charterers that
not only are battery conversions new, but
S0, too, are the EMS and the still-volun-

tary 1SO 50001 standard that go with
them. The best part of hybridization is
yet to come, however, as even the IMO
indicates a potential future environmen-
tal premium, perhaps even trade in ma-
rine emissions credits.

STOCK (Purchase and Rental):
* Anchors (All Types)

* Anchor Chain and Fittings (New and Used) Grades 2, 3, R4 and R5
» Marine Fenders (Pneumatic and Foam Filled)
» Smit Towing Brackets, Tow Plates, Towing Shackles, Towing

Chains and Towing Wires

* LBNO Towing Shackles (Oval Pin), Anchor Line Hooks, “Pee Wee”
Sockets, Hawser Thimbles (MADE IN THE USA)
 Heavy Lift Slings, Lift Design and Engineering Services

www.dcl-usa.com
Email: sales@dcl-usa.com
Ph: 800-228-7660 * Fx: 504-947-8557
Available 24/7/365

Visit Us
at OTC 2018
Houston,Texas
Booth 1015
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. Your career with Bourbon has tra-
iversed many industry fluctuations.
i Looking back to when you joined the
icompany, how is Bourbon today most
' the same, and most different?
BOURBON has transformed from
a conglomerate with a small regional
company footprint in offshore to a world
recognized leader in offshore marine ser-
vices. It has seen its teams grow from a
3000 to more than 8000 employees of 88
nationalities, the fleet has grown to more
than 500 units, a new vessel being de-
livered every 15 days over several years.
Bourbon today is very different from
what it was 10 years ago and it will be
very different in the next 10 years.

:FPIease describe your business man-
'agement style, and discuss how (or
. if) it has changed over the last 5 to 7
iyears.

BY GREG TRAUTHWEIN

My management style is participa-
tory. I am very much attached to being
close to the teams and to operations. |
also believe in close relations with our
clients. It is paramount to always focus
on the essential: clients” needs and op-
erational excellence.

I am convinced that management
should be aimed at supporting the teams
who are themselves in a key position
to support clients and provide the best
services at optimum costs. More gener-
ally, I have not changed my management
style over the years. | am still attached
to the same values: diversity of cultures
and backgrounds, multicultural spirit,
multiplicity of points of views and con-
structive exchange. | believe in listening
to the others in order to best respond to
their needs and even anticipate them. |
am attached to working hard in order to
support Bourbon’s teams. | believe in
Eisenhower’s motto: “Take your job se-
riously, never yourself”

: With this historic swoon in energy pric-
ies, today we hear of “the new norm”:
1 adjusting business practices to the new
iper barrel level. What does “the new
' norm” mean to Bourbon?

We are in the worst crisis that we
have ever seen on this market.... well
beyond the Lehman Brothers crisis of
2009. Even in the 1980s oil crisis was
not as violent as the situation we are fac-
ing today! We therefore cannot wait and
shall be proactive and take exceptional
measures to adapt to this situation.

Let’s recall that we are in an excep-
tionally long low cycle but that things
will hopefully start to pick up in 2019.
Some positive signals are worth men-
tioning:

e The first is the price of the barrel. It
has been stable for a year now at over
$50. $50 is the threshold at which oil
companies continue to reinvest, as this is

B d , \
Bourbon Corporation CEO Gael Bodénés

& his team plot a bold new course for this
- offshore industry stalwart, as he explains.

U |

where shale oil and deep offshore begin
to make sense.

* Oil companies have indeed begun to
regain some leeway, and once again gen-
erate positive cash flows.

As a result, the marine services market
is starting to be positively impacted. We
believe that we reached a low point in
2017, and that the activity is gradually
starting to recover.

In that environment, the new norm
for offshore marine services means we
must be able to deliver operational ex-
cellence at optimum costs. It means de-
ploying low cost structure and inventing
new business models.

We, at Bourbon, think we must in-
novate and find new ideas in terms of
services and technologies to answer
this challenge. That is why we have an-
nounced our 5.  #BOURBONINMOTION
strategic action plan mid-February.
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| #BOURBONINMOTION. Please give our
' readers insight to the new, recently an-
. nounced plan for the company.

In today’s environment, waiting is
not an option for Bourbon. The crisis
has highlighted the need to change our
model. We have to evolve. We have to
reinvent ourselves. That is what the
#BourbonInMotion plan is all about.
This plan means better serving our cli-
ents through
» Developing integrated services with
performance based on data. Not sim-
ply by adding new functions, but prag-
matically, step-by-step, taking measured
risks thanks to digital technology.

» Splitting Bourbon into three inde-
pendent companies:

e Bourbon Marine & Logistic: Ma-
rine integrated logistics services

e Bourbon Mobility: Passenger ex-
perience transportation

e Bourbon Subsea Services: Light
turnkey project & integrated solutions

#BourbonInMotion means enhanc-
ing operational excellence at optimum
cost by
e Capitalizing on digital revolution to

connect the fleet ie. our Smart Shipping
program will improve safety and reduce
crew onboard from 15 to 10,

e Building on technological partner-
ships (like the ones we signed with
Kongsberg or Bureau Veritas, for exam-
ple), and

» Divest what we identified as a “non-
smart fleet” (41 vessels)

Finally, #BourbonInMotion also
means changing culture and communi-
cation, monitoring the human revolu-
tion, which is clearly the most complex
and exciting aspect of this business.
Everyone’s roles and responsibilities,
skillsets and organizations will and are
already changing.

I would say that positioning our-
selves in the best competitive conditions
to benefit from the recovery to come, is
definitely the objective of this strategic
plan for us.

'In announcing #BOURBONINMOTION
'you said “tomorrow will look very dif-
: ferent from yesterday.” Can you please
i expand on this?

As already said, we think business
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models are going to change under the in-
fluence of this severe downturn but also
under the impact of the digital revolu-
tion, which is also touching our industry
and the behavior of all market players.
We think it will mean integrated services
business model more than day rates busi-
ness model, sharing more responsibili-
ties and risks with customers (in terms
of chartering, fuel oil consumption for
instance). Today, we have the possibility
to share those risks: we have the data, the
skills and the assets to jointly participate
with our customers to deliver effective
solutions. There is therefore an issue at
stake here: we need to accept to take
more risks to bring value added to our
customers. Tomorrow will be the era of
cooperation and partnerships, both tech-
nological and geographical.

i The Smart Fleet: We see there will
ibe a 75 million euro investment over
| the next 3 years to connect Bourbon's
i“smart fleet”. In as much detail as
; possible, can you discuss the specific
itechnologies and points of investment
| that will be made?

"~ To connect this fleet, we have de-

veloped the Smart Shipping program, a
program we’ve been working on for two
years. Smart shipping is the operational
backbone for the group’s transformation.
Through digitalization, this program will
give us the opportunity to offer our cli-
ents more reliable, more efficient and
optimally streamlined operations. We
target an operational cost reduction of 20
to 30% by optimizing our processes and
by transferring vessel-borne functions to
land.

It is based on three levels: the ves-
sel, local shore-based support and over-
all performance management. For the
vessel, we intend to refocus the crew on
running operations in order to deliver
operational excellence to our clients. As
for local support, it will be in charge of
the technical and operational vessel sup-
port as well as contractually interfacing
with the client representative on site.
And lastly, overall performance manage-
ment will provide remote support, based
on consolidated and analyzed data feed-
back.

We will need to invest approximately
€500,000 per ship to connect these ves-
sels, representing a total CAPEX invest-



The Future of Bourbon is Smart, Connected
#BourbonlnMotion evolves the Bourbon business model, now. It's
about developing integrated services with performance based on
data. It's about capitalizing on digital revolution to connect the fleet, a
Smart Shipping program to reduce crew, costs and increase perfor-
mance. It's about building partnerships with industry partners, locally
and globally. Finally, it's about changing culture and communication.
Everyone’s roles and responsibilities, skill-sets and organizations will

and are already changing.

ment of €75 million. We have planned
deployment over three years.

To carry out this fleet conversion,
we will be strengthening our technologi-
cal partnerships and will be open to new
ones. | strongly believe that tomorrow
will be the era of cooperation and part-
nerships!

:'I;ooking at the offshore energy market
[t_oday, where do you see challenge?

The challenge today is to reinvent
ourselves, to innovate, and to recreate
value in this sector.

:rV-Vhere do you see opportunity?

Our customers are very open and
demanding about these changes and this
revolution. Having already started to
connect their FPSO and their offshore
installations, they have showed us the
way. The major opportunity for us is to
develop more services so that they can
concentrate on their core business. | be-
lieve that the digital revolution brings
us plenty of opportunities in order to be
more efficient and cut our costs.

All Photos Copyright : BOURBON

:rlf #BourboninMotion works as planned,
‘what will Bourbon look like in three to
| five years?

In 5 years, | see Bourbon more to-
wards as a services company focused on
operational excellence and innovation,
supported by data management.

:rlf you had to pick one technology that
iyou see as the clear leader in making
'maritime operations more efficient,
'what would it be?

Data management and process digita-
lization.

New tech and new information are part
i of the equation, moving these new tools
and data into actionable results is an-
iother. What is the key to success in this
:Lregard.

I think “proof of concept” can really
help us to test project in “real life”, learn
and optimize to get the real project on the
market. Also, explore and co-develop in a
collaborative manner with our clients and
technological partners will help us imple-
ment new ways of efficient operations

“Quotable”

Favorite Motto
““Take your job seriously, never
yourself” - Dwight D. Eisenhower

The Digital Revolution
“I firmly believe that the digital revolution also brings us plenty
of opportunities in order to be more efficient and cut our costs.”

“Capitalizing on digital revolution to connect the fleet ie. our
Smart Shipping program will improve safety and reduce crew on-
board from 15 to 10.”

Building the “Smart Fleet”

“To connect this fleet, we have developed the Smart Shipping
program, a program we’ve been working on for two years. Smart
shipping is the operational backbone for the group’s transforma-
tion.”

Market Conditions

“We are in the worst crisis that we have ever seen on this mar-
ket.... well beyond the Lehman Brothers crisis of 2009. Even in the
1980s oil crisis was not as violent as the situation we are facing
today ... but things will start to pick up in 2019.”

THE MARSHALL
ISLANDS REGISTRY

committed to the quality of the world fleet

We are committed to upholding the values of safety, security, and environmental
protection. This is evidenced through the quality of our fleet and outstanding port
State control record as the only major international flag to remain on the United
States Coast Guard's Qualship 2| roster for |3 consecutive years.We achieve
this goal through 24/7 service provided from 28 offices, staffed with experienced
personnel, located in major shipping and financial centers around the world.

houston@register-iri.com
blog register-iri.com
www.register-iri.com

International Registries, Inc.

in affiliation with the Marshall Islands Maritime
& Corporate Administrators
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in the offshore services industry, with a
fast time-to market, while enhancing the
level of operational excellence.
iWe talk more often these days of au-
' tonomous operations. Can you discuss
: Bourbon initiatives in regards to au-
itonomy?

Beginning in 2018 we have taken
another step into fleet digitalization
through the strategic partnership we
signed with classification society Bureau
Veritas. With help of our strategic part-
ner Kongsherg Maritime we are going to
develop and deploy automation and real
time monitoring fleet applications, while
mitigating cyber risks. The partnership
will thus deliver advanced automation of

dynamic positioning systems to enable:
Improvement of DP operational safety
through real-time advisory tools for
bridge operators and remote support for
onshore teams; Streamlining ofonboard
organization leading to potential reduc-
tion of manning; A reduction in fuel and
DP maintenance costs

A pilot of “proof of concept” has
been implemented on the Bourbon Ex-
plorer 508 operating in Trinidad waters
with the support of BP. Certified by Bu-
reau \eritas, it collects data from the DP
system and drives the development of
novel decision-making and verification
applications for both offshore crew and
onshore support teams. The autonomous
vessel is not a goal in itself. We rather
need to innovate in the way we operate

vessels in order to bring a response to
this new cycle focused on operational
excellence at optimum cost. Streamlin-
ing work organization onboard vessels,
we also want to deploy innovative tech-
nological solutions offering tangible
benefits to our customers.

-

i Finally, every position has its challeng-
' es. What do you consider your biggest
i challenge to the success of Bourbon
i today and in the future?

The major challenge is human evo-
lution and change management. It is
clearly the most complex and exciting
aspect of this business. Everyone’s roles
and responsibilities, skillsets and orga-

nizations are changing. The technology
and the machine are not going to replace
the human being. But little by little, the
machine or artificial intelligence will
take on certain functions: the analysis
of information and, why not, in the long
term, decision-making and action under-
taking.

Then, in parallel, the roles and respon-
sibilities of humans will evolve towards
more vision, action, management, risk
analysis and monitoring of global activi-
ties.

This is a major change, and it is the path
that is being taken by the men and wom-
en of Bourbon. Change has always been
in Bourbon’s DNA and, once again, I’'m
confident in our ability to deliver on it.

Copyright : BOURBON

. Meet the ‘New’ Bourbon: 3 Independent Companies

Bourbon Marine & Logistics

| © Avyoung fleet, built in series, of 210

vessels (including the 130 “smart fleet
vessels”).

e Operations in 39 countries, generat-
ing sales of over €400 million.

e 4,500 employees and eight ship
owners who manage day-to-day opera-
tions.

e A unique business model: the com-
pany is international, the fleet being lo-
cated in most offshore areas. Hopefully,
the company is also very local. This is
the result of Bourbon’s strategy of grad-
ually setting up operations, generating
growth in partnership with strong local

partners.

Key expertise:

e Supplying offshore installations and
vessels.

e Towing, anchoring and positioning
of offshore installations.

e Support to floating oil and gas pro-
duction, storage, and unloading units.

» Its strategic objectives: connect the
fleet to deploy the Smart Shipping pro-
gram.

Bourbon Mobility

e Leader in the market of high-speed
passenger transport at sea for majors and
contractors, carrying about 3 million
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passengers this year.

e A fleet of nearly 270 high-speed
crew boats, the so-called surfers.

e Aturnover of €216 million in 2017,
generated in over 10 countries.

e A strong local presence also with a
team of over 2,300 employees based in
these countries.

Key expertise:

e Crewliner services, focusing on
speed, punctuality and comfort.

« Interfield services, ensuring employ-
ee and light equipment daily transfer.

e Specific support services, on cus-
tomers’ request.

e Its strategic objectives: move to a

passenger centric services.

Bourbon Subsea Services

o A fleet of 22 MPSV and 25 ROVs
for €220 million in 2017 turnover.

e A team of 1,000 men and women
around the world, 100 of whom work in
our engineering offices.

» Core subsea expertise: engineering,
supervision and management of subsea
operations.

e Atrack record of 500 subsea connec-
tions and 350 wellheads installed.

e The fleet is positioned in West Af-
rica, Asia, the Middle East and India.

e Its strategic objectives: develop light
turnkey project business.
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German Shipbuild

While orders for new vessels have con-
tinued to decline worldwide in 2017, the
situation in the German and European
shipbuilding market is different, with an
increase of incoming orders. As shipping
experts state: “...this is not a trend but
a snapshot, but it indicates a high com-
petitiveness of the German shipbuilding
industry, particularly on technologically
advanced projects.”

The global mood barometer of the
maritime industry had reached its lowest
point in 2016. From the abyss confidence
and order have carefully increased, and
with about 13.5 million CGT ordered
in the first three quarters, the value has
passed the entire previous year.

Despite the decided uptick, this order
volume is far away from full produc-

tion capacity. As the global orderbook
shrinks further, for a number of large
Asian shipyards this could be an acid
test for the upcoming year. Two impor-
tant points become clear:
e The domestic shipbuilding indus-
try is highly competitive, particularly at
technologically advanced projects.
e The success of the large Asian ship-
yards in the past is not viable without
state support

In step with the growing German ship-
building orderbook is a continuation
of the maritime energy revolution. The
German orderbook for natural gas pow-
ered vessels, including for the first time
also governmental vessels, exceeds 10
billion Euro and is probably the largest
level of investment for clean shipping
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The new ATAIR from FASSMER WERFT will be commissioned in 2020.

worldwide.

The German Federal Government has
now adopted a LNG funding program,
where as to date the program addressed
mainly ship owners.

The past year saw lots of movements
also in naval shipbuilding. Important
partnerships were established and new
orders from home and abroad have been
agreed. As maritime hot spots and flash
points of conflict continue to increase
globally, the high performance of the lo-
cal naval shipbuilding industry is a valu-
able and strategic asset.

Deliveries & Orders

It is little secret that, as the shipbuild-
ing orderbook volume for tankers, bulk-
ers and containerships have slipped to

yards in the Far East, vessel which are
more technically advanced and demand-
ing have remained the province- and
dominate the orderbooks — of German
shipyards. The majority of the ordered
or under production vessels are cruise
liners, river cruise ships as well as gov-
ernmental and naval boats. An additional
segment which is currently showing a
very positive trend is the ferry and RoRo
sectors, which can be seen in the lat-
est orders for new ships of Flensburger
Schiffbau-Gesellschaft (FSG).

The order book of Meyer Werft is cur-
rently filled up to 2023 (6 delivered in
2017, 26 on order, including up to now
seveb new buildings which will run on
natural gas ). Such a long-term perspec-
tive in the existing highly competitive
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Launching of the W.B.Yeats at FSG.

ng Vessel in a Heavy Sea

shipbuilding market is not self-evident
and requires a permanent high adaptabil-
ity and further development of the yard.

Rostock based Neptun Werft with a
staff of around 550 employee are experts
at delivering modules that contain the
complete engine room, the LNG storage
tanks as well as all systems and equip-
ment.

Within the project “green cruising con-
cept” they are among the first cruise ves-
sels which will use 100% natural gas as
fuel and are therefore particularly envi-
ronmental friendly.

AIDANova

At 337m long, 42m wide with a 8.6m
draft, with four main engines transfer-
ring 62 MW to two pods, The AIDAnova

is the biggest AIDA Cruises new build-
ing, currently under construction at the
Meyer Werft, scheduled to be delivered
in late 2018. It also sports a 3,550 cu.
m. liquefied natural gas (methane) stor-
age capacity in three storage tanks, with
the storage tanks developed in-house
and built by Neptun Werft. The tanks
are located in a 120 x 42 m x four deck
high module. Two tanks feature a length
of almost 35m and a diameter of around
8m with a volume capacity of 1,500 cu.
m. each. An additional tank features a
length of 28m and a diameter of 5m with
a volume capacity of 550 cu. m.
Another module being built at Neptun-
Werft contains the four dual-fuel engines
from Caterpillar in Rostock. The dimen-
sions of the Floating Engine Room Units

(FERU) are 120 x 42 m x three decks
high.

Fassmer Werft

Fassmer is a dynamic family-owned
shipyard in its fifth generation. The in-
ternationally successful company is ac-
tive in six business areas: Shipbuilding,
Boats and Davits, Deck Equipment,
Wind Power, Composite Technology and
the company service activities which op-
erate under the name of Fassmer Service.
Fassmer’s orderbook features seven ves-
sels delivered in 2017 and eight on order.

The current product line includes fer-
ries, yachts, pilot boats, work-boats,
offshore supply and service vessels,
research vessels, rescue cruiser, patrol
boats as well as naval vessels.

Research and development, design,
construction and production are includ-
ed in the shipbuilding department. The
coastal tourism vessel Helgoland was
the first German new build which oper-
ates on natural gas.

In December 2017 the keel laying of
the research vessel ATAIR took place.
It was ordered by Bundesamt fur See-
schifffahrt und Hydrographie (Federal
Maritime and Hydrographic Agency).
This new building is the first seagoing
government vessel which uses natural
gas as fuel. The new ATAIR replaces
a 30-year-old vessel, and the new ship
will be commissioned in 2020. She will
be the biggest vessel in the BSH fleet,
measuring 75 x 17m with a five meter
draft and a maximum speed of around 13
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The first Floating Engine Room Unit (FERU) on its
way from Rostock to Meyer Werft Papenburg.

knots. The new vessel offers room for 18
crew and 15 scientists.

Flensburger (FSG)

TT-Line and Irish Continental Group
chose Flensburger Schiffbau-Gesell-
schaft (FSG) to build new ferries.
Australia-based TT-Line Company has
signed a letter of intent (LOI) with FSG
for the construction of two new ships.

The next-generation passenger ferries
will replace the company’s current Spirit
of Tasmania vessels by the year 2021.
Mike Grainger, TT-Line Chairman, said
the companies would now commence
contract negotiations and agree to final
design specifications. “FSG was en-
dorsed by the board after the company
short listed a number of international
shipyards to build the new tailor-made
vessels,” he said. “As previously an-
nounced, we expect to place an order
for the new vessels in the first half of
the 2018 calendar year and for them to
be delivered in time to commence op-
erations on Bass Strait in 2021.” Built
in Finland in 1998, Spirit of Tasmania |
and Spirit of Tasmania Il operate sailings

across Bass Strait between Melbourne
and Devonport on Tasmania’s north
coast.

Irish Continental Group plc (ICG) has
entered into an agreement, with the Ger-
man company Flensburger Schiffbau-
Gesellschaft & Co.KG (FSG), whereby
FSG has agreed to build a cruise ferry
for ICG at a contract price of €165.2
million. Upon completion, it will be the
largest cruise ferry in the world in terms
of vehicle capacity. The cruise ferry will
accommodate 1,800 passengers and
crew, with capacity for 5,610 freight lane
meters, which provides the capability to
carry 330 freight units per sailing. Over-
all, it will effectively be a 50% increase
in peak freight capacity compared to the
MV Ulysses.

MV Werften

MV-Werften are the heart of the mari-
time industry in Mecklen-burg-Vorpom-
mern. In April 2016 Genting HK bought
shipbuilding capacity from Nordic Yards
the Wismar, Rostock and Stralsund lo-
cated yards. This is a special situation:
Genting is client, contractor and ship
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owner, all in one. It was initially planned
to do the ship production under the name
of the group subsidiary Lloyd Werft. But
in July 2016 the company announced
to run the three yards under name MV
Werften, with Wismar selected as head-
quarters.

January 2017 started the first steel cut
at the Stralsund location for the produc-
tion of the luxurious expedition yacht
Crystal Endeavor for Crystal Cruises.
MV Werften’s orderbook includes four
delivered and nine on order.

Complex Challenges
Ship building in the north German re-
gion faces complex challenges:
“Because of the early concentration to
build specialized vessels, such as par-
ticularly environmentally RoRo ferries
which run on natural gas and highly in-
novative offshore oil and gas vessels out
of Flenshburg towards unique megay-
achts in Rendsburg, Kiel and Wewels-
fleth our yards are not that much affected
like the containership industry,” said Dr.
Bernd Buchholz, Economics Minister of
Schleswig-Holstein.

Kiel based yard TKMS (Thyssen
Krupp Marine Systems) builds subma-
rines for Egypt — the second of four or-
dered subs has been delivered last sum-
mer — the last two shall be delivered in
2021. The orderbook looks impressive:
one sub delivered and 17 on order.

Kiel based German Naval Yards (2
delivered, 2 on order) received a small
portion of the order volume to build five
ships for the German Navy. The major-
ity of the 1.5 billion worth order for five
corvettes was awarded to Lirssen (Bre-
men) and TKMS (Kiel).

German Naval Yards repairs continu-
ously navy ships, e.g. the, at the ship’s
stern, damaged FRANKFURT AM
MAIN which got off the course in Wil-
helmshaven - resulted in considerable
damages at the stern which affected also
the propulsion and the steering gear.

Peters-Werft in Wewelsfleth special-
izes in special ship building and yachts
—till 2020 the yard will be busy to recon-
dition the four-masted barque PEKING.

The world largest sail yacht A has been
designed by Rendsburger Nobiskrug-
Werft and produced at German Naval
Yards in Kiel. If the futuristic seeming



MV Werften starts with pro-
duction of Crystal Endeavor.
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Kiel based yard TKMS (Thyssen
Krupp Marine Systems) builds sub-
marines for Egypt. The picture shows
one sub on test trial in the Baltic Sea.

vessel for both the companies involved
are a stroke of luck, must be open — nu-
merous negative headlines about unpaid
invoices and probable illegal used tropical
wood went around the world.

Only in Mecklenburg-Vorpommern and
Niedersachsen employees are searched in
big numbers. In all other German shipyard
locations the workforce is smaller. This is
the result of the yearly questionnaire an-
swered by the workers’ council on behalf
of the labor union IG Metall. According
to them 15,800 employees are working at
37 German shipyards — as was the case in
previous years since 2013.

“The German shipbuilding industry
maintains its position in the heavy seas of
the worldwide shipbuilding. But it cannot
escape the negative influence of the world
market,” says Thorsten Ludwig of the
Struktur- and Personalentwicklung (AgS)
agency who is the author of the study.
In Mecklenburg-Vorpommern alone are
about 2450 people busy in the large yards.
The most of them at the three locations
Rostock, Wismar and Stralsund (1.454),
at the Peene-Werft in Wolgast about 300
and the Neptun-Werft in Rostock features
around 550 employees.

Irish Continental Group plc (ICG) new cruise ferry will accommodate
1,800 passengers and crew, with capacity for 5,610 freight lane me-
ters, which provides the capability to carry 330 freight units per sailing.

Thrustmaster’s complete line of mechanical and hydraulic azimuthing thrusters are trusted
in some of the most demanding dynamically positioned heavy lift operations. With sizes up
to 8 MW and configurations including underwater mountable, retractable, and outboard,

Thrustmaster has a solution for every heavy lift application.
www.Thrustmaster.net
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1. World’s Largest Cruise Ship

With much of the talk in the cruise sector turning to the fast
growing ‘luxury adventure’ sector, it is refreshing to see ‘big-
ger’ taking back the limelight. At 362 x 66 meters and 70 meters
high, Royal Caribbean’s new 228,081 GRT cruise ship takes the
“world’s largest” title. Symphony of the Seas was delivered to
Royal Caribbean International from STX France who has been
building the ship since 2015. Everything about the new cruise
liner is big: 18 decks, 6,800 passenger capacity, 2,747 state-
rooms and 2,000+ crew and staff. The delivery comes barely
two years after the delivery Harmony of the Seas, and will be
followed by another of her class due in 2021.

Among the ship’s notable features are a 10-deck-tall slide, a
zipline, laser tag, a large selection of dining options and Broad-
way musicals. She is also the first cruise ship to be granted with
the “SILENT-E” class from DNV-GL for her low level of un-
derwater noise.

2. USCGC Nathan Bruckenthal Delivered

The U.S. Coast Guard took delivery on March 29, 2018 of the
USCGC Nathan Bruckenthal, built by Bollinger Shipyards and
delivered in Key West, Florida. The 154 ft. patrol craft USCGC
Nathan Bruckenthal is the 28th vessel in the Coast Guard’s Sen-
tinel-class FRC program, built using a proven, in-service parent
craft design based on the Damen Stan Patrol Boat 4708. It has
a flank speed of 28 knots, state-of-the-art command, control,
communications and computer technology, and a stern launch
system for the vessel’s 26 foot cutter boat. This vessel is named
after Coast Guard Hero Nathan Bruckenthal. In April 2004
while serving aboard USS Firebolt, Bruckenthal was Killed in
the line of duty while conducting maritime intercept operations
in the North Arabian Gulf.

3. MISC Berhad Names FSO Benchamas 2

MISC Berhad held the naming and delivery ceremony of its
new Floating, Storage & Offloading (FSO) facility for Chevron
Offshore (Thailand) Limited (COTL), the FSO Benchamas 2.

The contract was signed between MISC Offshore Floating Ter-
minals (L) Limited (MOFT) and COTL in August 2016. The
FSO will be deployed for a full field development for COTL at
the Benchamas field in the Gulf of Thailand. FSO Benchamas 2
has a storage capacity of 650,000 barrels with 12 years design
life without dry-docking.

4. Gladding-Hearn Delivers Ferry for NYC’s Circle Line
Gladding-Hearn Shipbuilding, Duclos Corporation, delivered
again for New York City-based Circle Line Sightseeing Cruises,
Inc., this the sixth 165-ft., 599-passenger sightseeing vessels.
Designed by DelJong and Lebet, N.A. and builf from steel, the
165 x 34 x 12.8 ft. vessel has a top speed of 14 knots powered
by twin Cummins QSK-38M1 diesel engines delivering a total
of 2600 hp and connected to ZF W3355 gear boxes, spinning
60-inch, 5-bladed bronze propellers. For dockside maneuver-
ing, the vessel is equipped with a 125 hp Wesmar bow thruster,
powered by an electric motor. Two 140 kW, John Deere genera-
tors supply the ship’s service power. The vessel carries 8,200
gallons of fuel and 4,000 gallons of potable water. The pilot-
house is equipped with port and starboard wing stations, in ad-
dition to the centerline helm.

5. Two Sinopacific-built LEG Carriers Named
Chinese shipbuilder CIMC Sinopacific Offshore & Engineer-
ing Co. Ltd. (CIMC SOE) completed the first two vessels in a
series of five liquid ethylene gas (LEG) carrier newbuilds for a
Chinese ship owner. The series includes two 17,000- and three
22,000-cu. m. capacity LEG carriers, with the smaller two ves-
sels named and one delivered during a ceremony on March 28.
The 17,000 cu. m. capacity carriers are fitted with cargo han-
dling systems designed and produced by Wartsil4. The systems
include a reliquefaction plant for ethylene, ethane and liquefied
petroleum gas (LPG), as well as for various petrochemical car-
goes.

Also included is the transfer system comprising the cargo
pumps together with the control, monitoring and safety system.

PERFECTION

FROM THE BIGGEST PROJECT
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TECH FILES

Wavepiston put Renolit Films to the Test

With its “Film Instead of Paint” concept
Renolit is exploring new horizons in the
maritime sector, as the company now
plans to enter the renewable energy
market with its films. The first step has
been made with the use of the flock-
film RENOLIT SEAL for an innova-
tive enterprise in Denmark, where the
company Wavepiston has developed at
similarly-named wave-powered energy
generation project.

The idea

A steel cable is stretched between two
anchored buoys. Energy collectors de-
veloped by Wavepiston are attached to
this cable at intervals of five to six me-
ters. These collectors consist of a plate
and a lateral hydraulic pump. The oscil-
lation of the waves move the plates back
and forth, which in turn, pumps seawa-
ter to an onshore turbine. To achieve
the greatest possible energy efficiency,
substantial wave movements are need-
ed, which experience shows are found,
above all, in fishing waters.

Naturally, the Wavepiston project suf-
fers from fouling. “Encrustation with

© Wavepiston

Installation of the prototype near Hanstholm.

mussels, barnacles and algae increase
the weight of the plates and if they be-
come too heavy, they sink down where
the wave energy is lower” says Martin
von Bilow, Wavepiston’s CTO. To pro-

tect the plates against fouling, the com-
pany invested a lot of time in research-
ing the best anti-fouling solution. The
challenge was: Most anti-fouling coat-
ings contain toxins and biocides. “Espe-

cially for our project, these were totally
unsuitable because in the fishing areas in
which our units are preferably stationed,
the use of all materials containing bio-
cides is strictly prohibited” says von
Bulow. Renolit’s films presented a good
alternative; effective again biofouling
and biocide-free. To perform long-term
real-life tests on our concept, a test field
was set up in a fishing area off the coast
from Hanstholm in Denmark. The 120-
m long prototype consists of eight en-
ergy collectors with four square meter
and seven square meter plates. Two of
these plates were coated with a Renolit
film, namely Renolit SEAL. This film
not only has excellent anti-fouling prop-
erties but also has a very special “flock-
type” surface. “We expect the film’s
surface structure will increase water
friction and thus lead to a higher energy
gain” says Sébastien Charlés, Man-
ager of the Renolit Maritime Business
Unit. As part of the long-term test in
Hanstholm, the efficiency of the differ-
ent plates will be tested to determine if
the filmed plates generate more energy
that the non-filmed plates.

Equipment Procurement for Future Frigate

Naval Group has started to select the
first equipment suppliers for the five
future intermediate-size frigates (FTI)
intended for the French Ministry of
Defense. In the framework of the ex-
ecution of the contract awarded by the
French Defence Procurement Agency
in April 2017, Naval Group initiated
its process of selecting the program’s
industrial suppliers for the five future
intermediate-size frigates, the first of
which will be delivered to the French
Navy in 2023.

“We expect a lot from our suppliers,”
said Frédéric Massa, Director of Naval
Group Purchasing. “The success of the
program is dependent on them fulfill-
ing their commitments: timely delivery
of input data and equipment for which
they are responsible, with the expected
quality level. We therefore selected
them for their capacity to deliver on
this strategic program for France.”

To date, the main suppliers selected
are:

e Axima, for heating, ventilation and
air conditioning (HVAC) systems;

e CNIM, for sonar hatches and tor-
pedo hatches;

e Ixblue for navigation units and

their computers;

e Leonardo for 76 mm medium cali-
bre artillery systems;

e MBDA for integration and ser-
vices relating to missile-firing installa-
tions;

e MTU, one of the world’s leading
manufacturers of large diesel engines;
e Safran Electronics & Defense
for the optronic identification system
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incorporating the very long range of
the PASEO XLR (eXtra Long Range)
sight;
e Thales, for the sonar suite, the
electronic warfare suite, the IFF (Iden-
tification, Friend or Foe) and the com-
munications system.

The French version of the Belh@rra,
a world-class frigate of an approximate
displacement of 4,000 tonnes intended

for anti-submarine warfare, is designed
to respond to the various French na-
tional needs. It will be endowed with
extended self-defense and special forc-
es projection capacities. Furthermore,
it will integrate the new Thales SEA
FIRE four flat antenna radar and will
be equipped with reconfigurable firing
installations for Aster 30 and Exocet
missiles from MBDA.

Naval Group



MAN D&T

MAN D&T, Hyundai Invest in News Test Facility

As the global maritime industry steams
toward ever-stricter fuel and emission
rules, industry leaders such as MAN
Diesel & Turbo and Hyundai continue
to invest in facilities and technologies.
MAN D&T said it will build a new test-
engine facility in collaboration with its
two-stroke licensee, HHI-EMD, the en-
gine and machinery division of Hyun-
dai Heavy Industries. The new venture
—located in Ulsan, Korea at HHI-EMD'’s
works and scheduled to open in 2019
— will expand MAN Diesel & Turbo’s
R&D test capacity and strengthen its de-
velopment of dual-fuel gas engines.

“This new test set-up will enable us
to further advance our pursuit of highly
reliable and environmentally-friendly
technology with a strong focus on cost-
competitive gas engines and related
equipment,” said Lars Juliussen, Senior
Manager and Head of MAN Diesel &
Turbo’s Diesel Research Center. It will
be the first test engine with online re-
mote control, supporting MAN’s digiti-
zation strategy.

ME-GI Pump Vaporizer Unit

The new test engine set-up will also
feature MAN Diesel & Turbo’s own ME-
G| Pump Vaporizer Unit (ME-GI PVU),
touted as a high-pressure LNG sup-
ply unit that makes FGSS installations
significantly more compact — reducing
both cost and weight. The ME-GI PVU

Above: MAN B&W 2S5ME-C-Gl test en-
gine bound for HHI-EMD.

Below: The new test engine set-up will
also feature MAN Diesel & Turbo’s ME-
Gl Pump Vaporizer Unit.

is designed to pressurize and vaporize  Gas pressure is controlled via control of the LNG supply to the engine. Separate
the LNG fuel to the exact pressure and hydraulic oil flow to the pump, ensur- control of each pump head provides full
temperature required by ME-GI engines. ing a very quick and precise control of  redundancy.

ZZEHerbert-ABS Innovation | Safety | Performance

Software Solutions LLC

PROTECTING YOUR MOST VALUABLE ASSETS

LOAD MANAGEMENT/EMERGENCY RESPONSE
dl

Proven systems combine rigorously-tested algorithms
with user-friendly interfaces for quick and consistent
results, ensuring that the safety of the vessel is maintained
by providing timely and accurate results onboard. The

Damage Control Officer can quickly collect and process
available data, define the bounds of the problem, and
evaluate multiple scenarios for remedial action.
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TECH FILES

GustoMSC Evolves Chela ‘Smart’ Crane

Nearly two years ago GustoMSC in-
troduced a smart crane for lifting and
wireline operations under the drilling
cantilever. Two years later, following
industry feedback and further develop-
ment, the equipment has evolved into
Chela, named after the Greek word
for a crab’s claw. Chela offers an extra
hand in operations, and due to its crab-
like motion characteristics, it can reach
below the cantilever as well as elevate
towards the main deck, providing crane
access to an area traditionally blocked
by the cantilever when drilling.

Three key elements to enhance the
overall efficiency of the drilling jack-
up were used in the development of this
piece of equipment: providing a large
lifting envelope and wireline operation
capabilities below the cantilever, easing
material handling to the platform and
increasing safety for lifting over live
wells by applying high safety standards.
Besides the reduced human involve-

ment on the drill floor and access to the
work area without handshakes, Chela
features improved safety features with

a fully redundant main hoisting system,
a key technical feature needed when
working over live wells. As a conse-

guence, no single failure, including the
failure of a hoisting rope, will lead to a
high risk situation.

GustoMSC

MOSES Connect Edition 10.12

Bentley Systems has released MO-
SES Connect Edition 10.12 with key
changes for added functionality and in-
tegrated solutions in meshing and pre-
processing actions. Concurrently, the
latest developments on interoperability
options with SACS Connect Edition
11.2 promise a smoother modelling ex-
perience in offshore operations.

Naval architects and marine engineers
will have access to a complete range
of high fidelity solutions aligned with
their project needs, with functions for
hydrostatic, hydrodynamic, mooring,
multi-body interaction, transportation,
launching and structural analyses in the
time or frequency domain. Among them,
industry specific software like MOSES
and SACS apply best practices to pre-
dict motion and structural response.
Traditionally, engineers have used both
technologies separately in their own
environments, but recent developments
by Bentley Systems have introduced a
combined modeling environment where
MOSES and SACS interact.

The latest developments in MOSES
Hull Modeler 10.12 have focused on
implementing  further manipulation
commands for Trimesh surfaces. Naval
architects can now move, resize, flip,

rotate, align and offset Trimesh surfaces
interactively and save pre-processing
time in their analyses. These automa-
tion tools mitigate modelling risk from
misaligned surfaces likely to result
when importing CAD geometries and
allow the designer to explore alterna-
tives efficiently while maintaining mesh
properties throughout.

Another new mesh operation is the
ability to offset a Trimesh surface
concentrically or longitudinally. This
feature can be useful when modelling
double hull and internal stiffening ar-
rangements. Similar operations can be
carried out when modelling repetitive
elements like double bottom stiffeners
and stringers throughout the ship length.

Further consideration was given in
SACS Connect Edition 11.2, where
naval architects can share a combined
environment where SACS and MOSES
coexist in what is known as SACS-MO-
SES interoperability. While MOSES
already offers a suite of capabilities
for pre-processing, analysis and post-
processing, the first step in creating the
best of both worlds has been taken.

Engineers can now select a new anal-
ysis type under “Marine Applications”
in SACS where they can find MOSES
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Topside module prepared for motions analysis and barge longitudinal strength

Launch in the available analysis sub-
types. This modernisation of the SACS
Marine products allows for the interop-
erability between SACS and MOSES,
with automatic data exchange creat-
ing a smooth analysis workflow. This
cooperation allows engineers to study
the structural integrity of the barge dur-
ing launch by making sure that shear
forces and bending moments remain
within permissible limits. This technol-
ogy implements MOSES’ technology
for transportation and launch within the
SACS interface for the first time. Post-
processing in this synergy takes place
within SACS without changing envi-
ronments.

Naval architects can draw conclusions
and make project decisions based on the

motions while on tow to launching site
and during launch.

Other areas of activity within naval
architecture is decommissioning. With
decommissioning operations on the
rise, SACS invested in specific tools to
assist naval architects in lifting topside
modules and calculating confidently dy-
namic motions and longitudinal strength
once placed on the barge. An example
of a topside sub-model is shown above.

About the Author

Spiro J. Pahos is an Applications Engi-
neer for marine and offshore products
at Bentley Systems (UK). He received
his PhD from the University of Glasgow
and he can be contacted on spiro.pa-
hos@bentley.com
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BSM

TOTE

Maxwell Chiarello

Obituary: Robert Maxwell, MD, BSM Singapore

BSM announced the passing of Robert (Bob) Max-
well, Managing Director of the Singapore office. Bob
passed away on Monday, 26th March after a long
struggle with cancer. Bob trained as a Mechanical En-
gineer at Southampton College of Higher Education.
He started his career at sea in 1988 as a 2nd Engineer
and in 1993 became a Chief Engineer officer sailing on
bulk carriers ranging from 149,000 to 186,000 tonnes.

A few years later, in 1996, he joined Hanseatic Ship-
ping as a Chief Engineer sailing on large container-
ships and gas carriers. After a succession of roles of
increasing seniority, Bob was appointed Managing Di-
rector of BSM Singapore in 2014.

TOTE President Chiarello to Retire

TOTE Inc. president and CEO Anthony Chiarello
will retire this summer after eight years at the helm
and nearly four decades in the maritime industry.

Thomas Named VP Pricing, Contracts at HII
Huntington Ingalls Industries said that Christie
Thomas was promoted to vice president of contracts
and pricing at its Newport News Shipbuilding divi-
sion. She will succeed Tom Johnston, who will retire
on April 1. Thomas will have overall responsibility
for contracts, pricing, and export/import licensing and
compliance for the Newport News shipyard.

Loken Named CEO at Kvaerner

Karl-Petter Lgken has been appointed President
and CEO for the international contracting company
Kvaerner. Lagken succeeds Jan Arve Haugan, who left
Kvaerner for a position at Aker Energy.

Bollinger Promotes Eymard, Battaglia

Bollinger Shipyards President announced the promo-
tions Jerome Eymard to the position of Director of Hu-
man Resources, and Rachael Battaglia to the position
of General Counsel.

Stolt-Nielsen Names Grliner-Hegge CFO

Stolt-Nielsen Limited announced Jens F. Griiner-
Hegge has been appointed as its new Chief Financial
Officer, effective from April 2, 2018. Gruner-Hegge,
who has served as Vice President, Corporate Finance
since 2007, succeeds longtime CFO Jan Chr. Engel-
hardtsen, who will retire from his executive role and
has been appointed to fill a vacancy on the company’s
board of directors.

Edvardsen Takes the Helm at VesselMan

VesselMan announced the appointment of Glenn Ed-
vardsen as its new CEO effective March 1, 2018. Prior
to joining VesselMan, Edvardsen held a position of VP
and Head of shipping at StormGeo.

Hil

Kvaerner

Thomas Loken

RH Taps Bannerman to Head Americas

Radio Holland Group appointed Philip Bannerman
as Regional Director Americas. Bannerman will be
based at the RH regional head office in Houston and
will be responsible for all offices and activities of Ra-
dio Holland in the Americas region, being USA, Can-
ada, Curacao, Panama, Brazil and Trinidad & Tobago.

Ozegowski Named CEO at Atlas Elektronik

Michael Ozegowski, 52, has been appointed the new
Speaker of the Management Board and Chief Execu-
tive Officer of Atlas Elektronik GmbH with effect of
May 1, 2018. He succeeds Dr. Jens Bodo Koch who is
to become CEO of Heckler & Koch Group.

Valkonen Named CFO of Evac Group
Tuomo Valkonen, M.Sc. (Econ), has been appoint-
ed as the new Chief Financial Officer (CFO), Evac

Bollinger

PEOPLE & COMPANY NEWS

Bollinger

Eymard Battaglia
Group, effective as of May 1, 2018. He will be based
in Espoo, Finland, and report to Tomi Gardemeister,
President and CEO of Evac Group.

Valkonen has more than 20 years’ experience in vari-
ous financial roles. Previously, he has worked as the
CFO at HKScan Group and CFO at CPS Color Group.

Comer to Step Down from Lead at SAi

Ship Architects, Inc. (SAi) announces its current
Principal Naval Architect, Joseph H. Comer is step-
ping down and turning over the leadership position to
Altug Basaran, P.E., its current Director of Operations.

Darling, Parker Join Tidewater

Tidewater has strengthened its management team
with the appointments of David Darling as VP and
Chief Human Resources Officer and Mark Parker as
Vice President, Corporate Taxation.
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PEOPLE & COMPANY NEWS

Radio Holland

Vane Brothers

Moose Boats

Atlas Elektronik GmbH

Bannerman

“Vane Launch” Launched

The Vane Brothers Company intro-
duced Vane Launch, a new division that
builds on the company’s existing launch
service offerings, a division designed to
be synergistic with Vane Brothers’ bun-
kering operations. Among many service
offerings, Vane Launch delivers ship’s
stores and supplies, including fresh
and frozen foods; transports passengers
on U.S. Coast Guard-inspected ves-
sels; delivers lube oil bulk and package
products via launch or truck; delivers
non-potable water; and, as of 2017, is
authorized to remove USDA-regulated
garbage from vessels.

San Francisco Orders New Fire Boat

Moose Boats won a contract from
the San Francisco Fire Department for
the construction of a M2-38 Catama-
ran CBRN, Dive and Fire Rescue ves-
sel to enter service in the third quarter
of 2018. The aluminum catamaran,
which is 75 percent funded by FEMA’s
FY2015 Port Security Grant Program,
will be powered by twin Cummins
QSB6.7 425hp turbo diesel propulsion
engines with Hamilton HJ292 waterjets.

The vessel will be equipped with a
host of electronics including a Simrad
multifunction navigation screen, radar
and 3D side scan sonar, L3 AIS, FLIR
stabilized thermal imaging camera,
Icom communications radios and an
OTS diver recall system.

0Ozegowski

Damen

Evac Group

Valkonen

Solstad, Yxney Maritime Join Forces

SolstadFarstad and Yxney Maritime
AS have completed a pilot project to
develop and roll out the Yxney fuel effi-
ciency and emission reduction software
MarESS. During the pilot, the combina-
tion of MarESS and skilled crews gen-
erated significant fuel savings for Sol-
stadFarstad and their clients, leading to
the contract for implementation for the
entire fleet.

Ontario Accepts Damen’s Proposal

L to R: Mark Gerretsen, MP for Kings-
ton and the Islands; Leo Postma, Sales
Manager, Damen Shipyards Gorin-
chem; Sophie Kiwala, Member of Pro-
vincial Parliament; Mike Bossio, MP of
Hastings-Lennox and Addington.

The Government of Ontario has ac-
cepted Damen’s proposal to build two
ferries with full electric propulsion.

Damen is building a 68-m Road Ferry
6819 and a 98-m Road Ferry 9819 to
operate in the Canadian waters of the
Great Lakes. The vessels will be the
first fully electric, non-cable vessels in
Canada.

As part of the tender process for the
contract to build the ferries, Damen was
required to identify future innovations
and green technologies for sustainable
power solutions. The Government of
Ontario has accepted Damen’s electri-
fication proposal. It is estimated that
electrification of the two ferries one ser-
vicing Kingston and Wolfe Island and
the other Millhaven and Ambherst Island
(Loyalist Township) — will reduce emis-
sions by the equivalent of 7 million kg
carbon dioxide per year.

Their capacity to transport 300 pas-
sengers and 42 cars (6819 — Amherst
Island Ferry) and 399 passengers and
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Ship Architects Inc.

Finnlines

Ship Architects Inc.

Comer

75 cars (9819 — Wolfe Island Ferry) at
speeds up to 12 knots remains the same
as with conventional propulsion.

Finnlines to Lengthen Two

Finnlines has opted to lengthen two
additional vessels as part of its $86
million Energy Efficiency and Emis-
sion Reduction Investment Program
launched in 2017, the company said to-
day. The first two vessels, MS Finntide
and MS Finnwave, have already re-
turned to operation after lengthening,
and a further two vessels, MS Finnsky
and MS Finnsun, will be lengthened by
the end of May 2018. With the newly
exercised option, work to lengthen MS
Finnbreeze and MS Finnsea will be
carried out from September to Decem-
ber 2018. According to Finnlines, each
lengthened vessel will be 217.7 meters
long with capacity of around 4,200 lane
meters, an increase of about 30 percent.

Clarification

In the March 2018 edition of Maritime Reporter & Engineering News, page
63, there was a picture of an that was mistakenly labeled “Markey Machin-
ery’s CTD-11V” in the caption. The crane pictured, which was part of Markey’s
‘Oceanographic’ offering, is an Allied Marine Crane CTD-11V. For more infor-
mation on Allied products and systems please visit: www.alliedsystems.com

Basaran

ABS

Solstad & Yxney

Samsung’s Smart Ship Solution
Obtains ABS Cyber Approval

ABS granted a Certificate of Cyber-
Safety Compliance for South Korean
shipbuilder Samsung Heavy Industries’
(SHI) Smart Ship Solution demonstrat-
ing adherence to the ABS Guide for
Cybersecurity Implementation for the
Marine and Offshore Industries and
ISO 27000 series, IT Security Control
Code of Practice. SHI’s Smart Ship So-
lution aims to improve vessel efficien-
cies using real time data from hull and
equipment sensors in collaboration with
land-based technical and fleet manag-
ers. Real time data transfer between ship
and shore facilities, to enable automated
operations, presents a growing cyberse-
curity challenge for the marine and off-
shore industries.

Dr. Dong Yeon Lee, SHI, Paul Walters,
Director, Global Cybersecurity, ABS

Photo: Ross Murray, Markey Machinery
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Japanese Built Fleet by Delivery Year

Build
Date
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021+
Grand Total

Live On Order Total

# of Vessels Value Sm # of Vessels Value Sm  # of Vessels Value $m
485 $9.08 485 $9.08
471 $9.05 471 $9.05
453 $8.62 453 $8.62
413 $8.26 413 $8.26
403 $8.54 403 $8.54
416 $8.94 416 $8.94
410 $10.13 410 $10.13
362 $10.23 362 $10.23
79 $2.80 334 $13.72 413 $16.52
243 $9.71 243 $9.71
91 $3.88 91 $3.88
17 $1.65 17 $1.65

3,492 $75.64 685 $28.96 4,177 $104.59

Newbuild Orders at Japanese Yards by Owner Country

Orderer
Japan
Greece
Taiwan
Singapore
China

USA

Others
Grand Total

2014

275
51
39
51
25
11

117

569

2015
238
36
44
31
13
12
200
574

2016 2017 2018 Total
7 82 26 698
7 11 4 109
10 3 5 101
10 4 3 99
1 5 2 46
4 27
50 53 11 431
155 162 51 942

Vessel Types Ordered at Japanese Yards by Japanese Owners

Vessel Type
Bulker
Tanker
Container
LNG

LPG

Reefer
Small Dry
Grand Total

2014

126
48
22

8
16
5
50
275

2015
94
61
23
11

5

44
238

2016 2017 2018 Total
10 32 5 267
36 27 3 175

7 1 12 65
1 20
12 5 1 39
5
11 17 5 127
77 82 26 698

Biggest Spenders on Second
Hand Japanese Built Tonnage

Buyer
Country
Greece
Singapore
China

USA

South Korea
Others
Grand Total

Total*
# Vessels $m
221 $3,092
45 $573
53 $570
22 $376
39 $358
319 $3,124
699 $8,093

Greece is by far the biggest spender on Japanese built,
second hand tonnage from Japanese owners, account-
ing for 38% of the total spent. The next biggest, Singa-
pore, accounts for only 7% of the total spent.
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THE DAWN OF THE AGE

AUTONOMY

While debates rage in regards to safety,
Insurance & cyber security, the tech
powering autonomous maritime
operations continues to power ahead.

Edited By Tom Mulligan

his second marine industry sector review by
Tom Mulligan shows how the day of the un-
manned ship is dawning and reports on the
projects that are set to make autonomous
shipping a reality.

DNV GL Virtual Bridge Cargo vessels without a superstructure
could one day be controlled from a virtual bridge on land.
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AUTONOMOUS OPERATIONS

Photo courtesy Rolls-Royce

Rolls-Royce’s Intelligent Awareness (IA) system uses data
collection to enhance navigational safety and operational efficiency.

Advances in sensor technology, data
analytics and bandwidth-to-shore are
fundamentally changing the way ship-
ping works. And as operations are
digitalized, they become more auto-
mated, Dr. Pierre C. Sames, Director
of Group Technology & Research at
class society DNV GL, has stated.

Governments around the world are
looking into unmanned shipping as a
way to move more cargo to sea in or-
der to contain the spiraling costs of road
maintenance caused by heavy truck
traffic, not to mention air pollution.
Norway is one of the countries taking
a lead in exploring this issue: Norwe-
gian distribution and transportation
companies need to be able to bridge the
country’s many fjords and sea passages
in order to ease transit, and cost is a key
consideration in this. In 2016, Norwe-
gian government agencies and industry
bodies established the Norwegian Fo-
rum for Autonomous Ships (NFAS) to
promote the concept of unmanned ship-
ping and, in support of these efforts,
the Norwegian government has turned
Trondheim Fjord into a test bed for
autonomous ship trials. Other nations,
most notably Finland and Singapore,
are pursuing similar goals.

DNV GL is heavily involved in this

development, with a mission to ensure
that the technologies that enable ships
to operate autonomously will benefit
human society and the environment: If
we look at recent advances in driver-
less car technology, the thought of try-
ing something similar with ships does
not appear too far-fetched, said Sames.
After all, water has at least one great
advantage: there is less traffic than on
roads and reaction times are usually
longer. Automation reduces the poten-
tial for human error and, in addition,
water transportation can be cheaper
and more energy efficient than moving
goods on land. DNV GL has initiated or
is taking part in several autonomous op-
eration projects and its Re\Volt project
is one example: here, using a 1:20 scale
model of DNV GL’s concept vessel
Re\olt, students from the Norwegian
University of Science and Technology
(NTNU) in Trondheim are investigating
how advanced control systems and nav-
igation software could control an un-
manned vessel and, once all aspects of
the autonomous control technology are
mature, how such a design could pos-
sibly be built and deployed as a feeder
vessel on fixed routes in coastal waters.

Another project in which DNV GL
is taking part is the Advanced Autono-
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Rajant’s Kinetic Mesh ensures the mobile con-
nectivity ports need to function fully and securely.

mous Waterborne Applications initia-
tive (AAWA) led by Rolls-Royce: this
project is investigating a wide range of
technological, safety, legal, economic
and societal issues related to the devel-
opment of commercial-scale unmanned
shipping. At DNV GL, we are doing a
lot of work to understand the potential
risks that come with autonomous ship
systems in order to set new standards
for them, said Sames. We are already
working on developing requirements to
be able to test and classify unmanned
vessels in the future. In one project
nearing completion, Rolls-Royce is
supplying automatic crossing systems
for two DNV GL-classed double-end-
ed, battery-powered vessels for Norwe-
gian ferry operator Fjordl, scheduled
for commissioning this year. The ves-
sels will navigate autonomously under
the supervision of a human captain who
will be able to take over control of the
ship at any time. One of these ferries will
still require human-controlled berthing,
but the other has been designed to be
able to berth itself automatically.

In similar fashion, the unmanned
offshore vessel Hrénn, which is under
construction at Fjellstrand shipyard for
a Norwegian and UK consortium led
by Automated Ships Ltd and KONGS-

BERG Group, will also be delivered
this year. This light-duty, fully auto-
mated utility ship will be deployed in
a shuttle service for offshore installa-
tions, but will also be able to be used for
a wide range of other purposes from re-
search to fish-farming operations. Fur-
thermore, plans for the first unmanned
and fully-electric container feeder ship
Yara Birkelandwere announced last
year by KONGSBERG Group and Nor-
wegian fertilizer company Yara. After
delivery, the ship will initially operate
as a manned vessel but will commence
traveling between the Norwegian ports
of Brevik and Larvik autonomously in
2020. However, Sames has expressed a
word of caution: While existing know-
how from the aerospace and automobile
industries can be leveraged, specific ex-
pertise in ship autonomy has yet to be
built up, he stated. Another concern is
the operational availability of on-board
machinery, as immediate repairs are
simply not possible on an unmanned
vessel: the reliability of all mechanical
and electronic components is crucial.
In addition, having battery-powered
unmanned vessels would eliminate
movable parts from the power genera-
tion system and make them easier to
maintain, noted Sames. Another issue is

Photo courtesy Rajant
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NTNU researchers use the experimental scale model DNV GL’s
ReVolt unmanned vessel for trials.

that there is, as yet, no legal framework
that governs the use of unmanned ships.
DNV GL is developing a set of rules,
but to avoid potential conflicts with in-
ternational law, autonomous ships will
not be able to operate in international
waters until appropriate regulations are
enacted and enforced by the IMO, and
this will take time.

For the deep-sea segments, autono-
mous shipping is not an option today,
Sames stated. These vessels travel
distances that go beyond the range of
battery propulsion, and they require
well-trained crews on board who can
respond quickly to any technical issue.
If an unmanned vessel had a techni-
cal issue in the Atlantic, it would take
days to reach it and fix the problem.
This would not be safe or economical.
Advances in automation can, how-
ever, benefit all industry segments in
some way, even without fully autono-
mous control. Some ship traffic might
be able to be controlled remotely from
land-based virtual bridges, with one
ship master overseeing several vessels
at the same time. But the most likely

scenario is that the technology that en-
ables autonomous ship operations will
simply be an additional option for op-
eration — meaning they could be used
for specific purposes without fully re-
placing traditional, manned operations,
Sames has suggested. So, for example,
autonomous navigation and control sys-
tems could support the crew in steering
a vessel, thus increasing safety and op-
timizing operational efficiency.

The most likely scenario is that au-
tonomous shipping will be an addition-
al option for future ship operation, he
concluded. The great debate As Ronald
Spithout, president of the maritime di-
vision of satellite communication spe-
cialist Inmarsat, has commented, the
idea of autonomous vessels has ignited
a great deal of debate across the indus-
try. There are still plenty of challenges
that must be overcome, not just with the
technology required but also with regu-
latory issues having to be addressed,
and commercial questions on the vi-
ability of such vessels needing to be
answered. Spithout has observed that,
although it may seem counter-intuitive,
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Great Intelligence, a 38,800 dwt bulk carrier
with Lloyd’s Register cyber-enabled ship descriptive
notes, using the application of ShipRight Procedure

risk-based methodology.

the likelihood is that technological ad-
vances that bring greater levels of au-
tomation to certain ship systems will
make the role of human maritime indus-
try workers more important than ever.
Al-assisted health monitoring of on-
board machinery, for example, will re-
duce failure rates by allowing pre-emp-
tive interventions to fix issues before
any breakdown. Such data analytics
and access to immediate support from
shore-based experts would profoundly
change the role of the marine engineer,
empowering staff to take a more strate-
gic approach to vessel operation.
Rupert Pearce, CEO of the Inmarsat
group, has noted that the true impact
and the real benefits of the digital so-
ciety are only now being experienced
within the maritime sector and that the
opportunities open to the industry will
be as great, and as unexpected, as has
been seen in other sectors. He observed
that at the highest level, satellite com-
munication offers a greater degree of
visibility on vessel and cargo position
and performance, which in turn produc-
es tangible metrics that may be shared

with the customers of shipowners and
managers, as well as with other stake-
holders.

Inmarsat and its partners at the Nor-
wegian Maritime Competence Center
envisage that the continuous flow of
data from a vessel to the shore not only
provides specific, measurable benefits,
but also captures, analyzes and shares
information with key internal and exter-
nal stakeholders: this wealth of data can,
in turn, provide the necessary insight to
develop new ways of working and new
ways of enhancing the value propo-
sition for the end customer. Satellite
communication One increasingly popu-
lar benefit of employing satellite com-
munication is the ability to continually
and cost-effectively monitor a vessel’s
main engine and its associated systems
and, through this, to derive real-time
vessel performance data. The use of ap-
plications such as passage planning and
weather routing for optimal sailing will
also contribute to a more profitable voy-
age, while greater availability of band-
width will also play a vital role in bridge
procedures, whether for navigation and



Hronn: Kongsberg’s unmanned
multi-purpose utility vessel.

Photo courtesy DNV GL / Kongsberg

MAXCMAS project, a partnership between Rolls-Royce,LR, Warsash
Maritime Academy, Queen’s University Belfast and Atlas Elektronik UK.
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Silicon Sensing DMU3O0: An artist’'s impression of the MAS 400 autonomous ship
with, inset, the new DMUZ3O0 inertial measurement unit which is 68.5 x 61.5 x 65.5 mm.

situational awareness or for security
of physical and cyber assets. Pearce
said, however, that the era of the con-
nected ship, and even of the remotely
operated vessel, does not signal the end
for competent seafarers, nor for their
counterparts ashore, but that it does
signal large-scale changes. He said that
satellite connectivity is now becoming
the differentiating factor that can trans-
form commercial opportunities for and
the profitability of maritime companies,
both for shipowners and their suppliers.

Companies that see how industry in
general is being transformed under-
stand that there are immediate benefits
from the new technologies, boosting
their bottom line today, but they also
appreciate that, while the future is hard
to predict, embracing the digital society
will make them best-placed to take ad-
vantage of what the new world of the
connected ship can bring. The future of
connected ships lies in high-speed net-
works that guarantee the app-triggered
bandwidth to support the autonomous
ships of the future. To meet regulatory,
safety and security needs alone, commu-
nications must be accurate, scalable and

support the multiple systems required
to achieve redundancy. Broadband con-
nectivity supports the real-time deci-
sion-making, remote monitoring/con-
trol and automated processes that will
support the emergence of the autono-
mous ship. Satellite communication is
already being used to trial the behavior
of complete autonomous ship systems
and to consider the consequences for
regulation, cyber security and seafar-
ers. Inmarsat takes part in AAWA ini-
tiative Inmarsat is also a participant in
the AAWA initiative: the company’s
role is to provide the project’s satellite
communications link and platform, an
essential for remote control capability.
Data transfer between ships, as well as
between ships and shore-based control
centers, is one of the key development
areas for remotely-controlled and au-
tonomous ship research, and forms a
fundamental element of AAWA. The
project will build on existing ship-to-
ship and ship-to-shore communication
platforms and work on improving their
effectiveness for supporting remote-
control functionality. Inmarsat’s Fleet
Xpress service, delivered through the
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company’s Global Xpress and L-band
constellations, the world’s first hybrid
Ka/L-band mobile satellite system,
forms the basis of the system. Cyber-
enabled intelligence systems for auton-
omous vessels Lloyd’s Register became
involved in autonomous shipping at a
very early stage: in 2014 the maritime
classification society and business ser-
vices organization signed a JDP agree-
ment with smart system manufacturer
CSSC SERI for the development of the
SOMS system, the cyber-enabled intel-
ligence system that has been installed
on board bulk carrier vessel Great Intel-
ligence. CSSC then began to discuss the
possibility of building a vessel equipped
with this system, the Shanghai Mer-
chant Ship Design & Research Institute
(SDARI) became involved, and Lloyd’s
Register helped to develop the system
specification. At that time, Lloyd’s Reg-
ister had written its cyber-enabled ships
guidance and therefore was able to ap-
ply this while working with several in-
dustry stakeholders in co-creating what
would become the first cyber-enabled
ships procedure in the marketplace.
Although the technology is new,

Lloyd’s Register said it had learnt how
to approve a system and its integration
with other systems when prescriptive
requirements were lacking. Because of
the application of Lloyd’s Register’s
ShipRight Procedure risk-based meth-
odology and its new rule for software,
combined with its understanding of
how to apply its existing rules related
to the integration of software-intensive
systems, the class society was able to
work effectively with all parties in-
volved in the project. Lloyd’s Regis-
ter has commented that there has been
much smart talk in the industry but that
it has been concentrating its efforts in
developing smart solutions and that
it has launched notations that address
these new areas. The organization said
it had been very fortunate to engage
with stakeholders that enabled it to set a
standard that addressed the unique risks
of such novel technologies, making its
notations reliable for the industry, be-
ing based not only on leading technical
capabilities but also on extensive, lead-
ing experience. Tracking moving assets
for increased operational productivity
and efficiency. With the global GDP of

Photo courtesy Silicon Sensing



the Internet of Things predicted by U.S.
information technology research and ad-
visory company Gartner to reach $1.9
trillion by 2020, more and more loT
sensors, systems, and technologies are
being implemented across the maritime
industry to connect people, equipment,
infrastructure, vehicles and other criti-
cal assets. However, to truly deliver on
the promise of everywhere connectivity,

operators applications require a network
that can readily adapt to constant change
—a living network that moves with their
operations.

To meet this demand, Rajant Corpora-
tion has developed its Kinetic Mesh as a
private wireless network that can keep
track of moving assets and provide the
continuous on-the-go connectivity they
demand. There is a multitude of opera-

The un-crewed RALamander 2000 fireboat
will keep marine firefighters at a safe distance.

tional and security functions required
for the successful movement of cargo in
and out of ports: a Rajant Kinetic Mesh
network is designed to help operators
mobilize all of these: it enables port
operators to meet increasing demands
to move more volume — 11,000 cargo
containers are moved daily in and out of
some the US’s busiest ports — while pro-
tecting assets with improved situational

awareness (the global video surveillance
market is projected to grow at a CAGR
of more than 22 percent between 2016
and 2020).

The Kinetic Mesh also enables opera-
tors to capitalize on the increased adop-
tion of automation, which is expected to
increase productivity in ports by about
30 percent.

Photo courtesy Kongsberg Maritime
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ALIGNMENT & INSPECTION SERVICES
Aiman Alignment Services, 36938 Chancey Rd
Zephyrills, FL 33541 , tel:(813) 715-4600,
sales@aimanalignment3D.com

ANCHORS & CHAINS
Anchor Marine & Supply, INC., 6545 Lindbergh Houston,
Texas 77087 , tel:(713) 644-1183, fax:(713) 644-1185,
david@anchormarinehouston.com

AUTOMATIC IDENTIFICATION SYSTEM
Saab AB (publ) TransponderTech, SE-589 41 Linkoping ,
tel:46 13 180000, fax:46 13 182377,
Info.transpondertech @saabgroup.com

CABLES
Helkama Bica Oy, Lakimiehenkatu 4, KAARINA Fl-
20780, Finland , tel:+358-2-410 8700,
sales@helkamabica.fi , www.helkamabica.com

COMMUNICATIONS
David Clark Company (Wireless Headset
Communication Systems), 360 Franklin Street,
Worcester, MA 77060, USA , tel:(800) 298-6235 ,
www.davidclarkcompany.com/marine

DECK MACHINERY- CARGO HANDLING

EQUIPMENT
Allied Systems Company, 21433 SW Oregon Street,
Sherwood, OR 23462, USA , tel:(503) 625-2560,
cranes@alliedsystems.com, www.alliedsystems.com

EXHAUST
Marine Exhaust Systems of Alabama, 757 Nichols Ave.,
Fairhope, AL , USA , tel:(251) 928-1234,
mark@mesamarine.com , www.mesamarine.com

EXPANSION JOINTS
Elasto-Valve Rubber Products Inc., 1691 Pioneer Rd,
Sudbury, ON P3G 1B2, Canada , tel:(705) 523-2026,
fax:(705) 523-2033, sales @evrproducts.com

FIRE FIGHTING
In-Mar Solutions, LLC, 3011 S Ruby Avenue Gonzales,
LA 70737 USA , tel:(225) 644-7063 ext 15,
toby@inmarsolutions.com contact: Toby Whitfield,
www.inmarsolutions.com

FUEL TREATMENT
Advanced Power Systems / Fitch Fuel Catalyst, 18
Hemlock Drive New Hartford, CT.06057 , USA , tel:860-

921-0009, info@fitchfuelcatalyst.com ,
www.fitchfuelcatalyst.com
GLASS
Garibaldi Glass, 8183 Wiggins Street, Burnaby, BC. V3N
0C4 , tel:604.420.4527, fax:604.421.7678,
duaner@garibaldiglass.com contact: Duane Rose,
garibaldiglass.com
HYDRAULIC BRAKE CALIPERS
Twiflex by Altra Industrial Motion, 2800 Fisher Road,
Wichita Falls, TX , USA , tel:(844) 723-3483,
twiflex.info@twiflex.com ,
www.altramotion.com/market/marine/home
HYDRAULIC SYSTEMS
Bay Ship & Yacht Co, 2900 MAIN ST. #2100 ALAMEDA,
CA 94501 USA , tel:(510) 337-9122, rmaguire@bay-
ship.com or ndelgavio@bay-ship.com contact: Richard
Maguire or Nick Del Gavio, www.bay-ship.com
MARINE TRANSPORTATION
Central Boat Rentals, Inc., P.O. Box 2545, Morgan City,
LA, USA, tel:985-384-8200, fax:985-384-8455,
earl@centralboat.com or gary@centralboat.com
MARITIME TRAINING & SCHOOLS
El Camino College, 13430 Hawthorne Blvd., Hawthorne,
CA, USA, tel:(310) 973-3147, psutton@elcamino.edu
MECHANICALLY ATTACHED FITTINGS
(MAFS)
Viega, Mountain View Corporate Center Building 1,
Suite 395 12303 Airport Way, Broomfield, CO, USA ,
tel:904-315-3899, fax:888-782-6188,
paul.switzer@viega.us contact: Paul Switzer,
www.viega.us
MILITARY PATROL CRAFT
MANUFACTURERS
Brunswick Commercial & Government Products, 420
Megan Z Avenue, Edgwater, FL 80204, USA , tel:(386)
423-2900, kelsey.nemeth@whaler.com ,
www.brunswickcgp.com
NAVAL ARCHITECTS, MARINE
ENGINEERS
Bristol Harbor Group, Inc., 99 Poppasquash Road Unit
H, Bristol, RI, USA , tel:(401) 253-4318,
kribeiro@bristolharborgroup.com

Brunswick Commercial & Government Products, 420
Megan Z Avenue, Edgwater, FL 80204, USA , tel:(386)
423-2900, kelsey.nemeth@whaler.com
Gilbert Associates, 100 Grossman Dr. Suite 205
Braintree, MA 02184 USA , tel:(781) 740-8193,
jgilbert@jwgainc.com contact: John Gilbert,
www.jwgainc.com
The Shearer Group, Inc, 3118 Harrisburg Blvd., Suite
100, Houston, TX , USA , tel:(281) 532-2080,
gbeers@bristolharborgroup.com
PASSENGER AND COMMERCIAL
VESSEL REPAIR, MAINTENANCE,
DRYDOCKING
Blohm+Voss B.V. & Co. KG, Hermann-Blohm-Strasse 3,
20457 Hamburg, Germany Germany , tel:+49 (0) 40 3119
1400, shipservices@blohmvoss.com,
www.blohmvoss.com
PIPING SYSTEMS FOR SHIP REPAIR &
NEW CONSTRUCTION
Viega, Mountain View Corporate Center Building 1,
Suite 395 12303 Airport Way, Broomfield, CO , USA ,
tel:904-315-3899, fax:888-782-6188,
paul.switzer@viega.us contact: Paul Switzer,
www.viega.us
PRESS FITTINGS
Viega, Mountain View Corporate Center Building 1,
Suite 395 12303 Airport Way, Broomfield, CO , USA ,
tel:904-315-3899, fax:888-782-6188,
paul.switzer@viega.us contact: Paul Switzer,
www.viega.us
PROPULSION EQUIPMENT AND
SERVICES
(Twiflex) by Altra Industrial Motion, 2800 Fisher Road,
Wichita Falls, TX , USA , tel:(844) 723-3483,
twiflex.info@twiflex.com , www.twiflex.com
SEATING
In-Mar Solutions, LLC, 3011 S Ruby Avenue Gonzales,
LA 70737 USA , tel:(225) 644-7063 ext 15,
toby @inmarsolutions.com contact: Toby Whitfield,
www.inmarsolutions.com
SHIP REPAIR
Metal Trades Inc., 4194 Highway 165 (PO Box 129)
Yonges Island, SC 29449 USA , tel:(843) 889-5143,

mdean@metaltrades.com contact: Megan Dean,
www.metaltrades.com
SHIPBUILDING-REPAIRS,
MAINTENANCE, DRYDOCKING
St. John's Ship Building, 560 STOKES LANDING ROAD
Palatka, FI. 32177 , USA , tel:386-328-6054,
sganoe@stjohns-ship.com contact: Steve Ganoe,
www.stjohnsshipbuilding.com
SHIPYARDS
Grand Bahama Shipyard Limited, P.O. Box F-42623,
Freeport, Grand Bahama , Bahamas , tel:+1 242-350-
4000, enquiries@gbshipyard.com
SURFACE PREP TOOLS
Water Cannon, 4300 West Lake Mary Blvd. Units 1010-
424 , USA , tel:321-800-5763, sales@watercannon.com,
www.watercannon.com
VIBRATION ANALYSIS
Advanced Mechanical Enterprises, 217 SW 28th Street
Fort Lauderdale, FL 33315 , tel:(954) 764-2678,
Joanna@AMEsolutions.com contact: Joanna Ramirez
VIBRATION AND THERMOGRAPHY (IR)
TESTING AND PROGRAMS
Condition Analyzing Corp, 23 White Street, Eatontown,
NJ, USA, tel:800 586-8435,
cac@cacvibe.com,www.cacvibe.com
WASTE WATER TREATMENT
Scienco/Fast - a division of Bio-Microbics, 12977 Maurer
Industrial Drive, Sunset Hills, MO , USA , tel:+1 314-756-
9300, fax:+1 314-756-9306, solutions @sciencofast.com
WATER JET SYSTEMS
Marine Jet Power Inc., 6740 Commerce Court Drive
Blacklick, OH 43004-9200, USA, Columbus , tel:(614)
759-9000 , www.marinejetpower.com
WINDSCREEN & WINDOW WIPERS
In-Mar Solutions, LLC, 3011 S Ruby Avenue Gonzales,
LA 70737 USA , tel:(225) 644-7063 ext 15,
toby@inmarsolutions.com contact: Toby Whitfield,
www.inmarsolutions.com
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Employment

Select jobs that can be found posted now on www.MaritimeJobs.com

Captain

Salary: $ $7342 - $9873/mo.

Category: Shipboard Officer / Personnel / Crew

Job Location: Kitsap Transit Bremerton, Washington,
98337 United States

Contact

HR Admin Asst

Email: Catalinap@Kitsaptransit.com

Work Phone : 360-478-0275

Kitsap Transit Bremerton, Washington, 98337 United
States

Skills: Must be able to operate the vessel safely and
reliably. Responsible for leading emergency operations
per United States Coast Guard regulations.
Description:Captain

(Full-time, part-time, on-call and waitlist)

Salary range $7342 - $9873/mo. ($42 -$56/hr.). Job
Duties: Master of asmall ferry vessel, resp. for operat-
ing the vessel safely and reliably. Also resp. for leading
emergency ops per USCG regs.

Master Unlimited (USCG Licensed)

Phoenix Processor Limited Partnership

Salary: $ Competitive plus benefits , Contract , Com-
pany Employee

Category: Shipboard Officer / Personnel / Crew
Description:

Job Title: Captain

Work Shift: 12-Hours a day, 7 days a week; on call 24
hours a day.

Excellence participates in the Bering Sea pollock fish-
eriesaswell asthe Pacific Whiting (Hake) fisheries, off
the coasts of Washington and Oregon. When not in-
volved in fishing activities, the vessel is home ported in
Seattle Washington.

Chief Operating Officer (COO)

Full Time, General / Operations Manager

Category: Shoreside Operations

Job Location: Mount Pearl, NL, Canada

Email: mcolp@kbrs.ca

Work Phone : 902-421-2009

1894 Barrington St Halifax, Nova Scotia, B3J 2A8
Canada

Description:

Genoa is seeking its inaugural Chief Operating Offi-
cer, based in Mount Pearl, NL, who will play a pivotal
role in shaping strategy as well as the future and de-
velopment of the firm. The COOQ directs the team and
resources to ensure the firm has the right structure, peo-
ple functional capabilitiesto achieveits strategic while
safeguarding the firm’'s assets and financial stability.

Relief Captain

Maritime College

Full Time

Job Location: Throggs Neck, New York, 10465 United
States

Email: none@given.com

Work Phone : 888-888-8888

Apply Online Bronx, NY, 10465 USA

Job Description:

The Relief Captain has ultimate command of the Em-
pire State Training Ship and is responsible for its safe

the following career opportunities.

Chief Engineer
Essential Duties:

Requirements:

Experienced Deckcrew
Essential Duties:

Requirements:
* Have a valid driver’s license with reliable transportation

» Marine experience preferred, but not required

Pilots (Trip or Full-Time)

Essential Duties:

pertinent information ¢ Maintain vessel daily log

Requirements:

Inland Rivers HR is a Human Resources outsourcing company serving the marine industry. We currently have

* Performs regular maintenance on vessel engines ¢ Repairs faulty or failed equipment aboard the vessel

» Conducts transfers of fuel, lube oil, and bilge water in compliance with all USCG regulations

 Orders parts and engine room supplies with approval from Master of vessel or appropriate office personnel
* Maintains daily engine room logs and other required reports

* Acts as the Fire-Fighting Specialist which includes knowledge, maintenance, and operation of equipment
(i.e. extinguishers, fire hoses, nozzles, fire pumps, automatic systems, etc.)

 High School diploma/GED e Valid driver’s license © Valid TWIC
* Knowledge of hydraulics, electronics, pneumatics, piping, sewer, steering, and engine turbos
* DDE license, PIC, and experience with 4000HP vessel (EMD engine type) preferred « Overhaul experience preferred

* Sweep and wash barge & boat decks © Clean and maintain interior and exterior of the vessel
| oad or unload material from barges, scows, and dredges © Paint lifeboats, decks, and superstructure of vessel
* Build and assemble tow * Assist with locking and docking

* Double locking experience, preferably on the UMR « Have a high school diploma/GED

* Have a minimum of 1 year of heavy labor experience (i.e., Farming, Construction, etc.)

» Safe navigation of the vessel and tow in compliance with company and USCG rules and regulations

* Management of crew personnel and performance management

* Ensuring the maintenance of all equipment on the vessel and barges in tow

» Daily communication with the office to report traffic, boat position, delays, personnel changes, and other

e Valid USCG license as Master ¢ Valid TWIC » Missouri and UMR river experience preferred
For further consideration, please submit resume or inquiry to shorewire@inlandrivershr.com. EOE M/F/V/D

and efficient operation, including: ship’s seaworthiness,
safety and security conditions, training operations, safe
navigation, crew management and ensuring that the
vessel complies with all federal, state and international
laws and regulations, as well as Maritime Adminis-
tration (MARAD), State (SUNY), Maritime College,
Classification Society (ABS) and Flag State rules and
policies. The Relief Captain of the Training Shipisalso
responsible for facilitating the Colleges' deck and en-
gine shipboard training programs which are managed
by the academic departments.

Able Bodied Seaman (AB)

Full Time

Category: Shipboard Officer / Personnel / Crew
Job Location: Port Fourchon, LA, 70357 USA
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Contact

HR Generalist

Email: recruiting@hornbeckoffshore.com

Work Phone : 985-727-2000

Port Fourchon, LA, 70357 USA

Description:

SUMMARY DESCRIPTION Performs routine deck
operations aboard the vessel, including maintaining
the cleanliness of the vessel. SCOPE OF DUTIES
AND RESPONSIBILITIES Performs necessary rou-
tine maintenance, repairs, and handles ship’s business
under the direction of the Mate. Prepares for trip and
load cargo and ship’s stores Stands watch while vessel
is underway as required in order to reach destination
safely and expeditiously.


http://www.MaritimeJobs.com
mailto:Catalinap@Kitsaptransit.com
mailto:mcolp@kbrs.ca
mailto:none@given.com
mailto:shorewire@inlandrivershr.com%ED%AF%80%ED%B0%8E%ED%AF%80%ED%B0%80%ED%AF%80%ED%B0%A5%ED%AF%80%ED%B0%AF%ED%AF%80%ED%B0%A5%ED%AF%80%ED%B0%80%ED%AF%80%ED%B0%AD%ED%AF%80%ED%B0%8F%ED%AF%80%ED%B0%A6%ED%AF%80%ED%B0%8F%ED%AF%80%ED%B0%B6%ED%AF%80%ED%B0%8F%ED%AF%80%ED%B0%A4
mailto:recruiting@hornbeckoffshore.com
http://www.MaritimeJobs.com

Professional

www.MaritimeProfessional.com

LICENSED PROFESSIONALS
WORLDWIDE VESSEL DELIVERY
Masters, Engineers and Crews

www.bayfrontmarineinc.com
bfm@bayfrontmarineinc.com
Contact Mel or Diane Longo 904-824-8970

813-654-9800

<>
D% /:—lle A INFO@BMDINC.COM
| ® ) 4‘» IND A ;osmarNEDESIGN.COM

MARINE DESIGN

Engineered for the Sea

DESIGN « NAVAL ARCHITECTURE « ENGINEERING

Established in 1854

CRANDALL
DRY DOCK ENGINEERS, INC.
eConsulting eDesign elnspection

Railway and Floating Dry Docks
Dry Dock Hardware and Equipment
552 MacArthur Blvd. Bourne, MA 02532

(617)884-8420 » (8388)DRY-DOCK
www.crandalldrydock.com

Join the industry’s #1 Linkedin group

http://bit.do/MaritimeNetwork

GILBERT ASSOCIATES, INC,

Technology Associates, Inc.

Bringing Engineering to Successful Fruition

= Www.TAIEngineers.com m

(504) 282-6166

e Naval Architecture Services

e Marine Engineering

e Design Services

e Construction Administration

e Regulatory Liaison

* Inspections and Surveys
2300 Marsh Point Road #303
Neptune Beach, Florida 32266

(904) 221-7447 « www.laypitman.com

*N.D.T Services

e Vibration - noise - structural/modal analysis
* Field balancing, Laser Alignment

e Torque - torsional vibration analysis

¢ |[R - Thermography inspection

* Emmision tests, Engine Performance tests
* Low Location Light Testing

N/HEC

Herbert Engineering Corp.

SHIP DESIGN & ENGINEERING SERVICES
Design Innovation ¢ Fleet Optimization e
Improved Environmental Performance
e Regulatory Analysis ®
Helping owners find the best ballast
water treatment and post-2020 fuel options
510-814-9700 ¢ www.herbert.com

CG State Pilotate License Insurance/ Mariners’ Disability Insurance

For Quotes on License Insurance or Mariners’ Disability Insurance
See our web site: marinelicenseinsurance.com

R.J. MELLUSI & CO.
29 Broadway, Suite 2311
New York, N.Y 10006
Ph: (212) 962-1590
Fx: (212) 385-0920
Rjmellusi @sealawyers.com

www.marinelink.com 61
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Products & Services www.MaritimeEquipment.com

THE ORIGINAL PREGISION
TANK MEASURING SYSTEM!
Accurate tank soundings have never been easier
when one TANK TENDER monitors up to ten fuel and
water tanks. Reliable non-electric and easy to install.
www.TheTankTender.com
(253) 858-8481 » FAX (253) 858-8486

2000°PERMITTED BARGE FLEET
West Bank of Michoud Canal at New Orleans

off Gulf Intracoastal Waterway east of Inner
Harbor Locks, inside surge protection barrier. 3D INSPECTION AND ALIGNMENT OF MACHINERY AND HULLS.
Contact Paul Ramoni USING LASER TRACKERS, CMM ARMS, TOTAL STATIONS,
504-813-7787 * peramoni @gmail.com 3D PHOTOGRAMMETRY, STRAIN GAUGES, OPTICAL TOOLING.
SPECIALIZING IN PERCISION IN PLAGE FIELD MACHINING.
AIMAN ALIGNMENT Ph: 813-715-4600 » sales@aimanalignment3D.com

Industrial - Grade
Pressure Washers

www.mesamarine.com ¢ marine.exhaust@gmail.com ¢ 1-251-928-1234

Goit Nolse?

CELEBRATING YEARS of SERVICE!

PN BDIRAULIC SURPPRESSO)IR
WaterCannon.com

Noise, Shock,
8 0 0 3 3 3 9 2 74 Vibration & Pulsation In Quiet, Smooth Flow Out
. .

Y

P Bladder Nitrogen (blue)
AV ) » Three Stage Noise & Pulsation Reduction Chamber

i 'y * No seam, pleated bladders

« Forged shells, no welds
* Long lI(a's,}ing, best built ﬁccumulaﬁors
* We stock 1/5 pint to 15 gallons in Chicago Visit us at
« Sizes available to 40 gallons
d booth # 7362

New customers, mention code OTC2018 and get 10%
off your initial purchase. Offer expires 12/31/2018.

] Wilkes & McLean, Ltd. www.wilkesandmclean.com

877-534-6445 info@wilkesandmclean.com

8-500k'W Marine Generators

Pull harder in the harshest marine environments
More copper and premium corrosion resistance
Superior motor starting and low operating temps
Better fuel economy and longer engine life

Easy to service and worldwide dealer support
Proudly made in America

1.800.777.0714 Bn]_[Ann

www.merequipment.com ENGINES & GENERATORS
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http://www.MaritimeEquipment.com
http://www.wilkesandmclean.com
mailto:info@wilkesandmclean.com
http://www.TheTankTender.com
mailto:504-813-7787%ED%AF%80%ED%B0%80%ED%AF%80%ED%B1%B3%ED%AF%80%ED%B0%80peramoni@gmail.com
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Products & Services www.MaritimeEquipment.com

Vessels, Barges & Real Estate for Sale/Rent

We buy barges, ships, and other marine
vessels and structures for scrap.

We adhere to the highest ES&H standards. Specializing In Barges

Serving the rivers and coasts of the U.S.

e Single or Double Hull, Inland or Ocean-Going

AMELIA ® BROWNSVILLE * Chartering & Sales
LAKE CHARLES  MOBILE Ask for Bill Gobel
MORGAN CITY » NEW ORLEANS (503) 228-8691 * (800) 547-9259
us.emrgroup.com 3121 SW Moody Avenue,
CALL 800 - GO SCRAP Portland, Oregon 97239
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Page# Advertiser Website Phone #

C2 ABS......iiii ww2.eagle.org/cybersecurity.com . . .Please visit us online
47  Anchor Maine & Supply, Inc . ......... www.anchormarinehouston.com . ....... (800) 2338014
47  Appleton Marine, Inc. ............... www.appletonmarine.com ............. (920) 7385432
31  Autoship Systems Corp. ............ www.autoship.com .................. (604) 2544171
31 BlountBoats ................... . www.blountboats.com . ............... (401) 2458300
19 ClickBond,Inc. ................... www.clickbond.com/MR10 ............ (775) 885-8000
45 Creative Systems ................. WWW.hSpPort.com .. ....oveeeee .. (360) 3856212
3 Damen Shipyards ................. www.damen.com ................ Please visit us online
31 DCL Mooring and Rigging ........... www.dchusa.com ....... .. ... (800) 2287660
19 DNVGL ... www.dnvgl.us/maritime . .............. (281) 396-1000
45 EbacSystems.............. ...l WWW.ebacusa.com . ................. (757) 8736800
7  Fueltrax ........... ...l www.fueltrax.com ... (281) 209-3480
23 Green Marine/Alliance Verte ......... WwWw.greerHmarine.org/greentech . . . . ... (418) 649-6004
43 Headhunter ...................... www.headhunterinc.com .............. (954) 5816996
43 HelkkamaBicaOy.................. www.helkamabica.com .............. 358 24108700
45 Herbert-ABS Software Solutions, LLC . .www.herbertabs.com ................ (510) 8149065
57 Inland Marine Expo ................ www.inlandmarineexpo.com . ....... Please visit us online

ADVERTISER INDEX

Page#

35

Advertiser Website Phone #

International Registries, Inc. .......... www.registerdri.com ... ... ... (703) 6204880

26-27,C4 Japan Ship Machinery and Equipment Association . .www.jsmea.or.jp/offshore/ .81-3-3502-2041

13

11

17

23

21

45

21

C3

31

41

37

15

Liftng Gear Hire .................. www.RentLGH.com/mtr .............. (800) 8787305

LouisianaCat .................... www.LouisianaCat.com/Marine . ........ (866) 843-7440

Motor Services Hugo Stamp, Inc. ... .www.mshsgroup.com ................ (954) 763-3660
Omnithruster ..................... www.omnithruster.com ............... (330) 9636310
Pennel &Flipo .................... www.pennelusa.com ................. (843) 8819026
R.M. Young Company .............. WWW.YOUNZUSA.COM v s e eeennn .. (231) 946-3980
RollsRoyce ...l www.rollstoyce.com/marine . . . . . . . Please visit us online
Rutter ... ... www.rutterca ...l Please visit us online
Seawork . ... WWW.SEawork.COm . .............. +44 1329 825335
Smith Berger Marine, Inc. ........... www.smithberger.com ............... (206) 764-4650
Thrustmaster of Texas ............. www.thrustmasternet ................ (713) 9376295
TWINDISC ... www.twindisc.com ... (262) 6384000
Viega ..o www.viega.us/Aboutus .. ............. (800) 9769819
Wager ... WWW.WaZErUSa.Com . ...ovueennnn... (800) 562-7024
World Energy Reports .............. www.worldenergyreports.com ......... (212) 4776700

The listings above are an editorial service provided for the convenience of our readers. If you are an advertiser and would like to update or modify any of the above information, please contact: productionmanager@marinelink.com
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