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he reduction in annual growth

in China, the world’s factory,

from double to single figures
is the most dramatic demonstration
of the reduction in global consumer
demand. Such a decline in demand
is having and will continue to have
a significant impact on shipping and
shipbuilding.

With declining demand for
consumer goods comes the obvious
decline in demand for cargo space on
ships, with the impact on shipbuilders,
particularly in Korea and China, being
areduction in demand for new vessels.

Twenty first century economics,
up to 2008, were constructed on
debt; money borrowed by consumers
on the notional value of property.
In the US and Europe banks were
lending increasing amounts of money
to borrowers that could not repay
the loans.

It was a Ponzi scheme that had
to fail. In the post-apocalyptic
economics there is talk of economies
being re-balanced and in the west
this would mean starting to produce
consumables that others want to buy;
to earn money rather than merely
borrowing increasing amounts.

It is likely that the rebalancing of
economies will mean slower growth
when the recession ends. For shipping
this means there will be idling of
shipyards and almost certainly more
closures as already indebted yards
struggle to avoid receivership.
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Yard preservation

A leaner, more robust ship-building industry will rise

from consolidation

In South Korea some of the yards are
attempting to protect each other, with
Samsung attempting to prevent the closure
of Sungdong. Financial institutions are
also trying to save the industry. Banks
have lent in excess of US$50 billion to
safeguard South Korean jobs.

However, it seems uncertain how long
these yards can hold out before a revival
in the global economy turns fortunes
of the maritime industry. What is more
it seems unlikely that shipbuilding
demand will return to pre-recession
levels even if economic activity returns.
Furthermore, it seems likely that any
major increase in vessel demand will be
a gradual process, taking years rather
than the sudden demise experienced at
the outset of the recession.

On the plus side for this strategy, the
Chinese are now deep into the process of
consolidating and closing unprofitable,
low quality yards operating with
questionable safety standards. This
is an important step, but the process
will be long. China had in the region
of 1,600 yards, according to the China
Association of National Shipbuilding
Industry (CANSI) and that level has
now declined by more than 50%, the
same organisation reports.

Even so many of the yards still
operating in China are in direct
competition with the small to medium
sized yards in South Korea; these
are the most vulnerable yards at the
moment, but by no means the only
yards in trouble.

It has also been suggested that the
massive debt burden being carried by
financial institutions such as the Korean
Development Bank and the Export-
Import Bank of Korea (Korea Eximbank)
may itself put the continued trading
of these banks into jeopardy. Political
pressure on the Seoul government may
be increasing the politician’s wish to
preserve jobs and manufacturing within
the country; the economic realities may
force the issue in the end.

Part of the political thinking will
include not just the loss of shipyards and
the part of the country’s manufacturing
base but also the knock-on effect
that this is likely to have in related
industries and regionally also. Many
businesses rely on shipbuilding such
as the manufacturers of marine
equipment, not just engines and cargo
ramps, but also small engineering firms
such as air-conditioning, pipe makers
and the like.

The contribution of these industries
to the regional economies in which they
operate could be a key factor for the
local economies, and the loss of these
jobs to competitors could see a harsh
reality in hitherto affluent regions.

In effect the South Korean
shipbuilding industry is currently
undergoing a painful restructuring that
is likely to see it eventually emerge from
this lingering global recession as a far
leaner, more robust, but ultimately more
compact industry than was the case less
than 10 years ago. NA



IACS

ABS takes the chair at
IACS

New International Association of Classification
Societies (IACS) chairman Chris Wiernicki says that
IACS must understand the complex issues around

cyber security better.

Speaking to the press in London in mid-September
Wiernicki said: “TACS needs to understand the
complex systems and the interface between cyber
systems, ships and offshore platforms. We will be
dedicating resources to this project”

Chris Wiemicki took on the chairmanship of IACS in
July and says that IACS will focus on Cyber systems
security and goal-based standards during his year-
long tenure

Wiernicki, who took up his position in July this
year, added that the interface between man and
machines was also critical and that there was a need
to manage this relationship including which data is
available, and how it is stored and handled.

“We cannot ignore the importance of the human
factor in the [cyber] process,” he said.

However, Wiernicki does not believe that there will
be fully autonomous ships. “I don't see that there will
be an unmanned ship going forward” He added: “I
can’t imagine a ship without a crew, how would you
handle an oil spill?” Finally he concluded. “I wouldn’t
get on an aeroplane without a pilot,” he concluded.

Technology
Innovation: "You can’t
treat it as a side dish”

EMS Seven Seas is expecting autonomous and remote
controlled ships to be a reality within five years and
the company is restructuring its business to meet this
new challenge.

The company, a supplier of provisions, technical
equipment, spare parts and services to the marine
and offshore sectors, announced its rebranding
and redirection at IMPA London on 10 September,
explaining that the company will be relaunched as
Seven Seas and has set out a new business strategy
with innovation at its core.

Managing director, Seven Seas Marine Spares,
Darko Komarica, says that Seven Seas is investing
in smart technologies and partnering technology
specialists to evolve with the times. He believes
that autonomous shipping will begin with small
container vessels of around 2,500TEU which will
have decreasing numbers of crew on board.

Seven Seas’ CEQ, Lars Rosenkrands adds: “Our
new corporate identity reflects the changes we've
been making to the company over the past year and
is in line with what our customers are asking for.
We are pursuing a strategy to deliver concierge-
like services to our customers and position Seven
Seas as the most innovative, agile, solutions-driven
concierge in the maritime industry”

The change comes in response to a highly
competitive business environment, and is part of
a wider growth strategy that aims to position the
company as the world’s foremost supplier to the
global maritime sector.

Seven Seas has separated its portfolio of
products and services as part of this change,
splitting them into five divisions: Ship Supply,
Marine Spares, Stromme Cleaning Solutions,
Wave Shipping port agency services, and Cubisol
maritime IT solutions. This provides a more
customer-focused structure, enabling a swifter
response to customers’ supply chain requirements,
according to Rosenkrands.

Komarica emphasised the need to be proactive
rather than reactive when facing challenging
economic conditions and technological advances.
He says, “You can’t treat it [innovation] as a side
dish,” it has to be integrated in all business aspects
if you are to develop successfully.

Acquisition

BV acquires design
support co.

Classification society, Bureau Veritas, has finalised
the takeover of HydrOcean, an engineering company
that specialises in hydrodynamic digital simulation
for the maritime industry.

The purchase stands to strengthen the service
provision of Bureau Veritas, adding new technologies
and expertise to its range of solutions that will reduce
the risks and costs of the ship design process.

The Naval Architect October 2015
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CEO of Bureau Veritas, Didier Michaud-Daniel,
says: “The acquisition of HydrOcean enables Bureau
Veritas to integrate an outstanding team of experts
and highly innovative entrepreneurs. The Group
is increasingly developing solutions combining its
core testing, inspection and certification services
with new technologies. HydrOcean fits perfectly
into this strategy thanks to its simulation tools and
its technical expertise. Its services will complement
those offered by the Marine & Offshore business,
especially in reducing ship fuel consumption.”

HydrOcean provides design support for a number
of marine sectors, including ship building, offshore
structures and marine energy systems. It assesses
and optimises hydrodynamic performance, and
has co-developed advanced digital simulation tools
in partnership with Ecole Centrale Nantes™ fluid
dynamics laboratory.

The acquisition follows the success of a year-long
commercial agreement between the two companies.

Smart ships

One step closer to
autfonomous ships

Global mobile satellite communications services,
Inmarsat, will partner Rolls-Royce on an autonomous
ship project beginning this year.

The project, the Advanced Autonomous
Waterborne Applications (AAWA) initiative, will
research the economic, social, legal, regulatory
and technological factors, bringing universities,
research institutes, ship owners and other stake
holders together. It will build on existing ship-to-
ship and ship-to-shore communication platforms
and their effectiveness for supporting remote
control functionality.

Inmarsat will deliver the vital satellite
communications link and platform for the project
through its Fleet Xpress service, the world’s first
hybrid Ka/L-band mobile satellite system. Data
transfer between ships and from ship to shore-based
control centres forms the functional basis on which

autonomous ships operate, and so represents a core
part of the AAWA initiative’s undertaking.

“Fleet Xpress will enable the ship-to-shore
communications required to support the remote
control functionality fundamental to the realisation
of the autonomous ship. The high-performance,
high-throughput network will open up unlimited
possibilities for maritime applications and real-time
monitoring and analysis of data, for smarter shipping
today and the future,” says Ronald Spithout, president,
Inmarsat Maritime.

The €6.6 million (US$ 7.4 million) project is funded
by Tekes (the Finnish Funding Agency for Technology
and Innovation). It will be led by Rolls-Royce and is
scheduled to end in 2017.

Regulation
Regs demand product
fanker changes

Product tankers that operate without upgraded oil
discharge monitoring equipment will be ineligible to
carry biofuels from 1 January 2016.

IMO Resolution MEPC.108(49), amended by
MEPC.240(65), will subject biofuels to the same
discharge rules as fossil fuel-derived oil cargoes,
stifling trading opportunities for product tankers
with outdated monitoring equipment.

Older vessels will be particularly affected by the
new changes according to the managing director
of Rivertrace Engineering (RTE), Mike Coomber.
“On straightforward upgrades, all that is likely to be
required is replacement of the measuring cell and
installation of a new circuit board. You can do this
work at sea and, with travel time, it’s likely to cost
about $10-12,000...But on pre-2005 units, you will
basically have to start again. This could mean a new
monitoring system, seven to 10 days’ sailing time for
installation, and a bill of US$30-40,000”

Current regulation governing the discharge of dirty
ballast stipulates that tanker operators can discharge
waste water in volumes of 30 litres per nautical mile
provided the ship is travelling at more than seven
knots, or up to 1/30,000 of the total cargo carried.

Coomber fears that tanker owners are
“sleep-walking into a situation in which the
employment opportunities for their ships will
become seriously jeopardised,” following an RTE
spot survey that found most owners were not aware
of the new regulations. NA

Oskar Levander, VP - Innovation, Engineering &
Technology, Rolis-Royce Marine (left), and Ronald
Spithout, president, Inmarsat Maritime
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Firing up ferry safety

( :oming up with a safe and affordable ferry
design is all the more important given the
recent spate of accidents involving ferries

which have cost the lives of many onboard, writes

Sandra Speares.

Ferry accidents are nothing new, as has been
demonstrated by casualties like the Philippine’s Dona
Paz in 1987 in which over 4,000 lives were lost. Ferry
casualties like Sewol last year and Dong Fang Zhi Xing
earlier this year, have both cost many hundreds of
people their lives.

Many of the casualties of recent years have resulted
from a number of factors, encouraging innovation in
the area of ferry design, with the view of improving
the safety of vessels. This is something that has
evidently been of major importance to the Worldwide
Ferry Safety Association over a number of years.

Stimulating the interest of the new generation has
been an important part in the association’s campaign.
For the past two years, awards have been made to
student teams of US$10,000 annually, with the top
prize each year being US$5,000.

The competitions for 2013 and 2014, respectively,
were to design a passenger ferry for the Bangladesh
river system and for an inter-island ro-pax for Papua
New Guinea. For 2015, the competition, with more
streamlined requirements than the past, will be to
design a ro-pax for Indonesia.

In spite of the authorities’ efforts, ferry transport
between islands lacks an adequate level of safety.
Between 2000 and 2015, 37 accidents occurred in
Indonesia, leaving 2,286 people dead or missing.

Casualties sadly continue and July saw the sinking of a
ferry in the Philippines at a cost of at least 40 lives, which
has given added urgency to calls for a probe of the maritime
sector in an archipelago beset by similar disasters.

Ferries have always been a vital ingredient of
transport between the country’s islands, which
number more than 7,000. The Kim Nirvana was
the 14th major ferry accident in the country since
2000. The authorities are currently considering
an investigation into the seaworthiness of the
country’s fleet, the experience of those handling
the deployment of the vessels, and crew training to
deal with casualty situations. Concerns have been
expressed over whether the ship was overloaded or
if modifications made to the ship had affected its
ability to manoeuvre.

There have been a number of initiatives in recent
times to improve ferry safety and to manage a
crisis situation in the most effective way possible.
For example, Italian classification society RINa has
recently launched a ferry safety initiative, the Asset

Integrity Management scheme, which is aimed
at ro-pax vessels covering such issues as fire risk
mitigation, training, notably in how to avoid and
manage a crisis, but also food and bacteriological risk
management.

Fire on board ferries has been of increasing concern
in view of a recent spate of accidents. One obstacle
that needs to be overcome is the fact that fighting fires
at sea is a demanding process and therefore much
emphasis has been placed on preventative action
ahead of a casualty situation, the need to minimise
the spread of the fire, as well as protecting the crew
who may face considerable risks, especially if the fire
breaks out in an enclosed space like the engine room.

The use of halon for fighting engine room fires was
banned several years ago for environmental reasons,
but there are alternative gases available which are
man-made and more user friendly than CO,, which
is lethal for anyone in an enclosed space when a fire
breaks out. In the case of chemical gas, “you should
vacate the space before you put the gas in there, but
if an accident did happen and somebody was in the
space it is not life threatening. Chemical gases and
inter gases are much less life threatening,” says Roger
Gundermann, technical manager of Wilhelmsen
Ships Service’s facility in Antwerp.

3M’s Novec 1230 Fire Protection Fluid is an
advanced, “next generation” clean agent halon
replacement designed to balance industry concerns
for performance, human safety and the environment,
according to the manufacturers. Gundermann says
that with a CO, system, regulations require it to be
discharged within two minutes. With Novec the
discharge is 10 seconds.

Lightweight panelled structural fire protection and
other products including fibre reinforced polymer
and such retardants will be put under the spotlight at
Interferry’s conference in Copenhagen.

Casualties like Norman Atlantic in December
last year with the loss of eight lives have raised
concerns about how fires on enclosed car decks can
be extinguished given air flows onboard and the fact
that the ship is underway.

There are a lot of big ro-pax ships where the
top freight deck is a “shelter-deck” under the
accommodation, ventilated naturally by very large
apertures on either side and which could not be
battened down in case of a fire. Even if the ship is
stopped, the wind will continue to blow through
these decks and make it difficult to suffocate the fire.
On several of the designs the life boats or rafts are
directly above the apertures, which mean that the
boats or rafts may be inoperable. NA
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Propellers
World’s first composite
propeller guideline

ClassNK has released a new guideline on composite
propellers that aims to assist in the effective use of
composite material propellers on ships.

The guideline outlines a three-tiered manufacturing
approval test, consisting of coupon, element and
full-size testing, and features advice on the application
of composite materials to the propeller; how to receive
approval of the manufacturing process; and the range
of testing/inspection to be carried out on the product.

Performance and quality are central to the guideline;
it stipulates that “To apply a composite propeller
including CFRP to ships, the material must have the
required performance at least equal to the existing
copper alloy castings, and it is necessary to confirm in
advance that the composite propeller, as an industrial
product, can be manufactured with uniform quality”

Composite materials such as glass fibre reinforced
plastic (GFRP) and carbon fibre reinforced plastic
(CFRP) offer a strong and corrosion resistant
substitute of composites with a high copper content,
an increasingly expensive and exhausted mineral. They
are used in an expanding range of fields, including
aerospace, automobiles and wind power generation.

The first CFRP propeller was installed on the
Taiko Maru, a domestic 499 GT chemical tanker, in
May 2014.
www.classnk.com

Deck equipment

Optimising storage

MacGregor, part of Cargotec, has developed a new
storage system that will make better use of available
deck space.

The 40ft flat rack system has been designed to
maximise the capacity of storage bins, and comes
in response to the weight reduction of twistlocks,
stackers and midlocks, which can “often lead to the
maximum volume of a storage bin being reached
before its maximum payload,” says Perttu Jokinen,
lashing portfolio manager, cargo stowage and securing
systems, MacGregor.

One flat rack can accommodate a total of 16 storage
bins that are colour-coded for the organisation of
different products. When one rack is fastened above
another, the two racks have the equivalent dimensions
of a high cube container (9°6”). This design allows for
other containers to be loaded on top of it and the rack
to be operated as a standard container.

Each flat rack weighs 2,500kg and has a maximum
payload of 32,000kg.

MacGregor’s new system meets ISO standards and has
been approved by DNV GL according to the requirements
of the international Convention for Safe Containers (CSC).
WWW.Imacgregor.com

Propulsion

Low-voltage motor saves
on fuel costs

CSBC Corporation, Taiwan, has chosen to use
Siemens’ diesel-electric propulsion system in four
semi-submersible deck cargo vessels (SSDCVs) to be
built at its Kaohsiung shipyard.

According to Siemens, the propulsion system offers
better manoeuvrability when navigating at low speeds
and is economical and energy-saving because of the
low-voltage motors and frequency converters it uses,
reducing fuel costs by 15% when compared with
conventional mechanical propulsion technologies.
This reduction is achieved with the help of power
management features such as power plant protection,
which ensures a higher availability of power through
gen-set optimisation.

The company also offers ballast pump systems that
aim to control and dispose of pollutants, protecting the
environment.

Each propulsion system forms an integrated drive
system, featuring four low-voltage 4,000kW Simotics
motors and four low-voltage Sinamics frequency
converters with corresponding transfomers.

In addition, the scope of supply includes 6,980kW
main generators, medium-voltage switchboards, power
management systems, converters and transformers for
ballast pumps as well as distribution transformers, a
controllable pitch propeller, flap rudder, and a bow and
stern tunnel thruster.

The 65,000tonne SSDCVs will be delivered to a
client in Singapore by the end of 2017.
www.siemens.com

CAD/CAM

Software offers life support

SSI's CAD/CAM software ShipConstructor stores an
array of data that can be leveraged in maintenance,
repair and lifecycle support work.

The software utilises a Marine Information Model
(MIM) which is centred on a complete virtual model
of the vessel. This includes each engineering discipline,
from hull production and design and structural
detailing, to outfitting and assembly sequencing. As
a result, ship design and re-design are consolidated
and connected over the course of a vessel’s lifecycle
by a single interface and project database. The
database stores the intelligence, relationships,

The Naval Architect October 2015
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attribute information, 3D model, and any rules and
standards that were used in the composition of the
product model.

As-built models (complete virtual models) can
leverage the capabilities of ShipConstructor’s MIM
for lifecycle support. This approach can reduce repair
costs and ensures that maintenance is more efficient,
saving time.

The US Coast Guard has recognized the value
of this approach, stipulating that ShipConstructor
compatible programmes should be used in the
modelling of its 11 new Offshore Patrol Cutters:
“The 3D product model shall be provided in either
ShipConstructor or an ISO 1030303 Step compliant
system that is exportable to ShipConstructor”
www.ssi-corporate.com

Coatings
Long-life protection for
running gear

Subsea Industries, a Hydrex company, is offering a 10
year guarantee on Ecoshield, a coating product that
prevents damage to running gear.

The coating can be applied at drydock or newbuild
stage and is designed to protect rudders, thrusters,
azimuth thrusters, azipods, thruster nozzles, Kort
nozzles, thruster tunnels and other underwater ship
gear that can suffer from corrosion and cavitation
damage. Overcoatings can be applied in as little as
three hours, allowing the two necessary coats to be
applied in a single day.

The grassflake resin coating insulates the applied
rudder or other part with its heavy glass content,
“making cathodic protection systems including
sacrificial anodes virtually unnecessary,” according
to the company.

A variety of vessel types have had their rudders
coated with Ecoshield, including several container
vessels, ro-ro vessels, a crude oil tanker and a
multi-purpose offshore vessel.
www.hydrex.be

Scrubbers

Hybrid system on repeat
order

Wirtsild will provide a series of exhaust cleaning
scrubber systems for three Finnlines vessels after
the successful fulfilment of a similar order for six
scrubber systems in 2014.

Finnlines, part of the Grimaldi Group, has chosen
to order Wirtsilds Hybrid in-line scrubber system
because it allows for the flexible operation of both

open and closed loop modes, and offers a compact,
space and weight saving solution.

“Repeat orders are always very satisfying as they
represent confirmation that the performance of the
systems delivered earlier fully meets the owners’
needs and expectations...We [Wirtsild] have a
very strong track record in enabling ship owners
and operators to comply with all SOx emissions
regulations,” says Juha Kyto6ld, vice president,
environmental solutions, Wartsild.

The scrubber system cleans ship exhausts,
enabling the continued use of heavy fuel oil, while
also complying with the water discharge criteria set
by regulators.

The equipment order will be delivered in early 2016.
www.wartsila.com

Monitoring

Tech dictated monitoring

Classification society DNV GL has worked with
operators to combine online monitoring and analysis
tools that will improve the output and longevity of
inefficient rotating equipment.

The combined service consists of online condition
monitoring that produces performance data, and
reliability, availability and maintainability (RAM)
analysis, which seeks to explain the causes of
mechanical shortfalls and failures.

“Rotating equipment can be attributed to 90% of
production losses. Typically, those losses can affect
5-10% of production assuming production averages
50-150 million barrels of oil per annum and an
average cost per barrel is US$53. The average loss
would be US$140-420 million per year, a saving of
just 1% in this area would be in the order of US$1.4-
4.2 million,” says Chris Dagnall, manager, rotating
machinery group, DNV GL.

According to DNV GL, the information
produced from the tools allows operators to
optimise maintenance strategies and can be
quantified to improve costs and quality. Its ability
to aid decision-making, such as on whether to
replace or repair equipment, or how many spares
to keep, is key to this process.

Director of division Europe & Africa, DNV GL,
Liv Hovem, says: “Condition based monitoring,
combined with RAM analysis is essentially a
strategy that uses the actual condition of the asset
to decide what maintenance needs to be done.
This method dictates that maintenance should
be performed when certain indicators show signs
of decreasing performance or upcoming failure.
Essentially, it targets improvements in the right
place at the right time.”
www.dnvgl.com
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Mooring

TTS wins boxship order

The German division of the TTS Group secured a
contract to supply anchors and mooring winches for
the 11 container vessels of 20,000TEU each on order at
Daewoo Shipbuilding & Marine Engineering (DSME).

TTS’s Bremen-based company will manufacture
the equipment at its Korean factory and deliver it
to the yard over the next two years. The company
also supplied similar equipment for the 20 original
E-Class vessels delivered in 2014. Options for another
six of the 400m long 58.6m beam ships are available,
says Maersk.

However, as a consequence of the challenging market
situation in the offshore sector another subsidiary, TTS
Offshore Solutions based in Norway, has decided to
temporarily lay-off 40% of its staff, with 30 full-time
workers laid off and another 20 contracted out to
other TTS divisions. The laid off staff work mainly in
Norway and Poland.
www.ttsgroup.com

Monitoring
Oil mist detector gefts
green light

Quality Monitoring Instruments (QMI) has received
type approval certification from Lloyd’s Register (LR)
for its engine oil mist detection system.

The consequence of oil mist detector failure

This certification follows the successful calibration
testing of QMI’s Multiplex and Triplex products in
accordance with the stringent IACS M67 protocol.

“The TACS M67 rule specifies the parameters for
crankcase oil mist detection equipment in diesel
engines. They are exceptionally complex calibration
tests, so we are delighted to have received type
approval from LR. The tests verify the functionality
and effectiveness of our Multiplex and Triplex systems
in detecting oil mist concentrations of between 0.05
and 2.0mg/1 to an accuracy of +10%,” said Josh Smith,
QMI managing director.

The UK-based manufacturer received ABS type
approval in 2014.

According to the company, QMI is the first
manufacturer of oil mist detection equipment
to use Nephelometry to detect escaping oil mist.
Nephelometry, which is also used in medical
operations, is a light scatter technology that allegedly
promises 100% alarm reliability and an immaculate
safety record.

“Conventional oil mist detectors are susceptible
to spurious alarms and respond slowly to oil mist
changes...These systems are [also] proven to be
ineffective when monitoring the upper part of a
crankcase, and early stage wear and tear is not
detected, resulting in an increased risk of an oil mist
fire,” adds Smith.

Escaping oil mist has been linked to roughly 65% of
machine and engine room fires at sea.
www.oilmist.com

The Naval Architect October 2015



SEE OUR LATEST INNOVATIONS AT
KORMARINE -
MARINETEC -

SELF-ACTING CONTROLS
JUST GOT SMARTER

Clorius Controls’ new internal thermostatic 3-Way valve,

is unique due to its compact design and self-acting
actuation.

The valve is ideal for controlling fluid temperature, in cooling 5 E L F'ACTI N G

and heat recovery systems, and other temperature controlling

applications such as: compressors, industrial engines, marine, MAI N T E NA N l: E F RE E
power generation, renewable energy among others.
MIXING / DIVERTING
With our new thermostatic 3-Way control valve, we are
redefining the standard in all dimensions. Developed by our FU L LY AU TO MATI c
dedicated engineers and manufactured with the best materials,

our fully automatic thermostatic valve type provides superior value
in terms of safety, durability and flexibility.

MADE IN EU

CONTROLS




In-depth | EMPLOYMENT

It's a confidence thing

In today’s changing world of oil & gas maritime confidence plays a key part
in the industry; but how does confidence, or lack thereof, affect employees?
Maritime and offshore recruitment specialist Faststream Group CEO, Mark
Charman, investigates how confident naval architects are about their current
and future prospects

n October 2014 Faststream wrote in The

Naval Architect that the oil & gas market

was booming and how some naval
architects were making the move away from
their traditional roles in maritime and into
the lucrative world of oil & gas. Times have
changed and what was becoming a trend last
year has been turned on its head.

As a recruitment business Faststream
speaks to candidates every day about what
they want to do and why they want to move.
Confidence plays a key emotive part of the
recruitment process and on many occasions
an employee will leave a job based on the
confidence in their company, their sector or
their manager. For naval architects looking
for a new role there are good opportunities
available. Companies are still looking Mark Charman, CEO, Faststream Group
for talent and today this talent is not just

walking the street. There have been no Are you confident about your job today?

mass redundancies and where some areas
ENo
EYes

of the market are clearly struggling there are
Tankers Cruise Defence Offshore

120%

pockets of other areas which are booming.

So just how are naval architects really
feeling? As a recruitment company we
were in a position to ask our clients and we
conducted a detailed confidence survey of
over 7,000 naval architects in September
2015, to establish how people felt about their
job, the long terms prospects of the sector
they work in, and how prepared they would
be to move away from their comfort zone, if Are you confident with the long-term prospects
times get hard. of the sector you work in?

120%

Your job today

70% of naval architects surveyed indicated |100% -
that they are confident about their job today s
which was consistent across the majority of
sectors and employer types. Those working | so% —— i
for class societies or in the tanker sector - e
20%
Data sourced from the Fastsiream
0% -

confidence survey of over 7,000 naval
Tankers Yachts Cruise Defence Offshore
architects in September 2015
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were standout when it came to confidence
in their roles with 85% and 84% respectively
confident about their job today. Unexpectedly
the offshore sector was second to defence
when it came to low confidence levels.

Whilst much is written about the on-going
cuts in government spending and the
decrease in new-building projects for export
internationally, this is generally a stable sector
for naval architects and with long-term
projects in place, should provide employees
with good prospects for years to come.

For the 30% of naval architects concerned
about theirimmediate prospects it’s interesting
to see how these people would be willing to
adapt their employment terms to improve
their prospects. Those who are not confident
about their job today overwhelmingly choose
working on a contract basis above relocation
and the least favourite, a change of sector,
to improve their prospects. Whilst naval
architects and the offshore sector were early
adopters of contract or project work, the
same can't be said for those working in class
societies or consultancies. These employers
have traditionally followed the permanent
recruitment model, but this is changing. They
are on the look-out for contract and project
based employees who can plug immediate
gaps in their hiring and our survey proves
that candidates are thinking alike.

Contract or project work provides
employees with exposure to sectors or
technologies that they would perhaps be
unable to work in as a permanent member
of staff, offers job diversity and often better
pay. Clearly job security does not match that
of a permanent role, but there are plenty of

Be wise when
you advertise

contract and project roles available and good
people will be able to move from project to
project. It’s also a good way into companies
who aren't currently recruiting permanent
staff, but will do so in the future.

However, there is another consideration
for naval architects who want to take
up project work. Our results show that
relocation was second choice when it came
to improving prospects, but most project
roles will be in a diverse range of locations,
which was not the natural choice for naval
architects. An example of a project vacancy
Faststream are working at the moment is
starting in Copenhagen and then going with
the project to China. Naval architects may
need to emulate maritime professionals from
a seafaring or operational background who
typically have a more mobile attitude towards
their job and career. An important point is
that in today’s world job security comes not
from being employed but being employable.

Although employees named a ‘change
in sector’ as their last resort to improve
prospects, there are in fact opportunities to be
had. The tanker and cruise sectors are good
examples of employers who are broadening
their horizons to bring in naval architects
with experience of different ship types.

Future prospects

Whilst it is easy to analyse employees’ current
positivity and negativity about their job,
long-term prospects are often more difficult
to condlude, especially with market conditions
experiencing huge volatility. Faststream asked
naval architects if they were confident about
the long-term prospects of the sector they

abc
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work in, with 63% saying yes. When we talk
about long-term in recruitment terms, we're
really only talking about 1-3 years and like
many sectors in oil & gas and maritime, naval
architects are not protected from uncertainty
within the market. In a basic conclusion 37%
of naval architects are telling us that they aren’t
confident in their sector over the next 1-3 years
and would consider a change of scenery.

Class societies again topped the polls of
long-term confidence with 74% of employees
comfortable with future prospects of the
sector, followed by those working for owner/
operators, consultancies and in last place
shipyards where only 57% of their employees
had long-term confidence. The fact is that
retention of staff will be difficult for shipyards
with long-term confidence levels low. As
employers they'll need to do more to retain
their staft or risk losing them to other areas
of the market.

So is the employment market for naval
architects good or bad? It depends where
youre looking at it from. Theres lots of
unrest across the energy life cycle and naval
architects are not immune from this. There
will be employees who ride out the storm and
those who will jump ship and that’s normal
But do I see naval architects struggling for
work? No. There is still demand for the
best people, and although the length of
the recruitment process will extend in the
short-term, hires are and will still be made.
The biggest change I believe will be in more
non-traditional employment terms. There is
a high demand for contract labour in areas of
this market which needs to be embraced by
employees and employers alike. NA

B8 | wiwwLrna.orgukina

| ARCHITECH

The Naval Architect October 2015



» Fuel consumption
under control

Marine

» Are you looking for a reliable and accurate
fuel monitoring system? EcoMATE® from
KROHNE Marine is the answer.

In combination with the highly precise OPTIMASS Coriolis mass

flowmeters, EcoMATE™ monitors fuel consumption andfor

bunkering over a set time period or in regular intervals.

* Module based system with a high degree of customisation
meets a wide variety of requirements and needs

* Dependable information about the process allows for
significant savings in fuel consumption

* Maintenance free operation during a long life onboard
* User-friendly software with automated reporting functions

= Fulfillment of coming requirements from IMO or other
authorities

KROHNE Marine - The marine industry is our world.

Please see our website for more information:
www.krohne-marine.com

Visit KROHMNE Marine at Kormarine,
Bexco, Busan, 20-23 October
Hall 5, booth F17

D
THE MARSHALL
ISLANDS REGISTRY

service and quality are within your reach

International Registries (Far East) Limited
Korea Branch

in affiliation with the Marshall Islands Maritime & Corporate Administrators

tel: +82 2 205! 1188 |

seoul@regsteriricom | wwwiregisteriricom

Scrubber Pumps

Vertical In-line Centrifugal Pumps
in Stainless Steel

The DESMI NSL Stainless Steel pump meets
the special marine and industrial market
requirements for:

Aggressive fluids

Rigid design

High efficiency

Low NPSH values

Easy installation/service

Please visit us
at the Danish
Pavilion at
Marintec China

DESMI

rﬂarimet:

PROVEN TECHNOLOGY
www.desmi.com




In-depth | CONTRACTS

Analysing delays

In the second of David Price’s three stories on contracts he looks at the commonly
used techniques to Analyse Project Delay: As-Planned compared with As-

Built Programme Analysis; As-Planned Impacted Analysis; Collapsed As-Built
Programme Analysis; Time Impact Analysis and Windows Programme Analysis;
Critical and Non-Ciritical Delays and Validation of Baseline Programme

e forensic analysis of delay is
important as a tool to ascertain the
extension of time due to a builder if

delivery of the vessel is late or alternatively
the extent of liquidated damages payable to
the buyer.

It refers to the investigation of events
using Critical Path Method (CPM) or other
recognised schedule calculation methods
designed to demonstrate the effect of specified
events on the progress and completion of the
vessel. It relies on professional judgment and
expert opinion and usually requires a number
of subjective decisions to be made on the part
of the analyst.

The most important of these decisions is
what technical approach or methodology
should be used to measure or quantify delay
and to identify affected activities to focus on
causation, and how the analyst should apply
that chosen method.

There are a few tests which must be
satisfied for a delay to be considered for relief
from liquidated damages and compensation
in respect of delay related damages.

Firstly, the delay must be shown to be
critical, by reference to a reliable critical path
analysis. Secondly; the party claiming damages
must be able to demonstrate that they were
not responsible for any delays which were
concurrent with those critical delays being
relied upon. Thirdly, the critical delays relied
upon must be found to be excusable and
compensable events under the contract.

Basic principles

Atany given point in time on projects, certain
work must be completed at that point in
time so the completion of the vessel is not
further delayed. The industry calls this work,
“critical work”. Project circumstances that
delay critical work will extend the project
duration. Critical delays are discrete, happen
chronologically and accumulate to the overall
project delay at vessel completion.

24

David Price of Hill Intemational says that
an analysis of shipbuilding delays is an
important tool for assessing any liabilifies

When the project is programmed using
CPM scheduling, the schedule typically
identifies the critical work as the work that
is on the “longest” or “critical path” of the
schedulée’s network of work activities. The
performance of non-critical work can
be delayed for a certain amount of time
without affecting the timing of project
completion. The amount of time that the
non-critical work can be delayed is “float”
or “slack” time.

CPM scheduling facilitates the
identification of work as either critical
or non-critical. Thus, at least in theory,
CPM schedules give the delay analyst the
ability to determine if an event delays the
project or if it just consumes float in the
schedule. For this reason, delay evaluations
utilising CPM scheduling techniques are
now preferred for the identification and
quantification of project delays.

The critical path and float values of
uncompleted work activities in CPM
schedules change over time as a function
of the progress (or lack of progress) on the
critical and non-critical work paths in the
schedule network. For this reason, only
project circumstances that delay work that is
critical when the circumstances occur extend
the overall project duration. Thus, when
quantifying project delay, schedule analysts
must evaluate the impact of potential causes
of delay within the context of the schedule at
the time when the circumstances happen.

Creating the baseline schedule
It is preferable if before analysis is
commenced, that the baseline or starting
position is established. This is a crucial matter
to get right because it is the foundation of any
subsequent successful delay analysis (apart
from the ‘collapsed as-built form of analysis’)
and if it can be undermined, so too will be the
subsequent analysis.

It is likely that even the most complete
programmes will require some modification
for a robust analysis. The courts have
found that the “foundation” programme
should be the original programme subject
to justification and substantiation of its
validity and reliability as held in Balfour
Beatty v Lambeth LBC (2002). To establish
a reliable baseline for the analysis, the
objective is to remove flaws in the original
master programme.

Choosing a delay

analysis method

There are a number of qualitative reasons,
beyond pure technical schedule analysis
reasons (considered later) that should be borne
in mind in deciding which forensic schedule
analysis method is to be used for a particular
claim. The following eight factors should
be factored into the decision as to the most

appropriate method of analysis to adopt:
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1. Contractual Requirements
When a project is executed under a
contract which specifies or mandates a
specific schedule delay analysis method,
then the choice of methodology is largely
taken out of the hands of the analyst and
contract compliance is the prevailing
factor. However, even when the contract is
silent on methodology, contract language
may still constrain the delay analyst’s
choice of methods.

2. Purpose of Analysis
With respect to a particular project, the
purpose of delay analysis is to determine
which party is entitled to time extensions
as a result of certain events. Once the delay
analyst has assessed the events that occurred
on the project then consideration must be
given to issues such as concurrent delay,
pacing delay, delay mitigation, etc. If the
delay analyst, for example, is investigating
whether concurrent delay is a major factor
in the analysis of project delay, then the
choice of method will be limited to those
methods, which specifically provide for
concurrent delay identification and analysis.

3. Source Data Availability and Reliability
The choice of a particular forensic
scheduling methodology is substantially
influenced by the availability of source
data which can be validated and
determined as reliable.

4 Size of the Dispute
One of the primary factors the delay
analyst must keep in mind is the size of the
dispute or the amount in controversy. In
most situations, the choice is constrained
by how much a client is prepared to spend
to increase the probability of successful
resolution of the dispute.

5. Complexity of the Dispute
When considering a delay analysis method,
the delay analyst must do so with some
knowledge of the complexity of the dispute
in question and the number of events to be
included in the forensic scheduling effort.
For example, if the project in question is a
linear project of relatively short duration
and only three specific delay events need to
be considered, then a simple comparison of
the baseline with the as-built schedule may
be appropriate.

6. Budget for Delay Analysis
Hand in glove with the size and the
complexity of the dispute is the client’s
budget for the delay analysis.

26

7. Time Allowed for Delay Analysis
There may be occasions when the amount
of time available to perform and produce a
complete delay analysis is limited.

8. Legal or Procedural Requirements
Depending upon the forum for the dispute
and the jurisdiction, the delay analyst must
be aware of or ask about any contractual,
legal, or procedural requirements that may
impact the forensic analysis.

As-Planned v As-Built

As far as the technical methods of delay
analysis is concerned this is the least
expensive methodology to adopt, but as a
result it only produces simplistic results.

The analysis relies on the creation of the
“As-Planned” and “As-Built” programmes
which are then compared. This type of
analysis fails to demonstrate what actually
caused the delays and why they were
caused. It takes no account of concurrency
and fails to identify causation; this
method only really facilitates a subjective
interpretation of why there was a delay.

As-Planned Impacted

This type of prospective analysis is also
relatively straight forward to produce.
It provides a good illustration of cause
and effect of each delay. However, it
relies on the continuing relevance of the

Analysing delays in ship building contracts requires a fact-based approach that can
measure the impact of any delays says David Price
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“As-Planned” programme and produces
theoretical results.

This method starts with the “As-Planned”
programme and modifies the programme
with delaying events. The events should be
impacted sequentially and the programme
rescheduled after each event. The outcome is
a programme which incrementally identifies
the effects of delaying events upon the
completion date.

This type of analysis has some fundamental
limitations. Firstly, the continued use of
the “As-planned” programme fails to take
account of changes to the critical path which
would have occurred as a result of, inter alia,
variations, progress of the works, additional
works and changes in the methodology.
Therefore, the “As-planned” programme
is not the programme which is relevant to
the claimant’s position at the time of any of
the impacted events. Indeed the later the
event the lower the correlation between the
as-planned programme and reality.

Secondly, the impacts predicted by the
“As-Planned” impacted methodology are
an objective assessment of the likely effects
of the event, rather than the actual effect
resulting in a highly theoretical result. The
“As-Planned” impacted methodology takes
no account of the Builder’s acceleration or
dilatoriness during the progress of the works
in calculating the completion date. Instead it
merely looks objectively at what is generally
regarded as being the effect of change on the
Builders intended method of working.

Collapsed As-Built
This method starts at the completion of the
project with the “As-Built” programme and
works backwards, removing the delays from
the “As-Built” programme sequentially
with the intention of illustrating the extent
of the delay caused by each event. It does
not require a baseline programme but does
require a detailed logic-linked As-Built
programme. The methodology works by
determining the “As-Built” programme
tfrom the records and then collapse out the
claimant’s then the respondent’s defaults
to gauge their effects. The results will then
indicate the date when the works could
have been completed “but for” the delays
of either party.

This method has significant drawbacks.
Firstly it can be quite difficult to accurately
establish the “As-Built” programme; not
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in terms of when the various activities
were completed necessarily, but the proper
dependencies between activities. There
are two further limitations of this type
of analysis: The “As-Built” critical path is
likely to be very different from the actual
contemporaneous critical path; therefore,
delays identified may not have been a source
of delay at the time when they occurred.

Time Impact Analysis

This method determines the critical path
contemporaneously and the delay impact
is determined prospectively. It requires
a logic linked baseline programme
and update programmes or progress
information with which to update the
baseline programme and a selection of
delay events to be modelled to assess the
prospective impact that delay would have
on predicted completion dates. A drawback
with this method is that it does not detail
the eventual actual delay caused by the
delay event as subsequent project progress
is not considered in this form of analysis.

Windows Analysis

There are two methods of windows analysis,
namely time slice windows analysis and
As-planned versus As-built windows analysis.

The time slice windows analysis is first
considered. This method requires the
delay analyst to verify or develop a series of
baseline programmes or contemporaneous
programmes which accurately set out the
status of the project at various snapshots (by
way of time slices) throughout the project.
These windows are usually at monthly
intervals. Following the production of these
windows the critical path will be revealed in
each monthly period (or window) and the
critical delay status at each time slice which
allows the delay analyst to identify the extent
of critical delay incurred in that month. The
analyst next examines the project files to
ascertain what events may have caused the
critical delay in each window.

The “As-planned” versus “As-built”
windows analysis method is next considered.
This method is adopted when there is doubt
over the validity or reasonableness of the
baseline and/or updated programmes and/
or where there are few contemporaneous
programme updates. This situation can be
faced in many projects. This method does
not substantially rely on planning software

and the analyst applies common sense to
practically analyse the facts to determine
the critical path. The extent of the critical
delay is then ascertained by comparing
key dates along the critical path against the
corresponding planned dates in the baseline
programme. Finally, the delay analyst then
examines the project files to ascertain what
delay events may have caused the identified
critical delay.

Summary

There is clear guidance from the Society
of Construction Law Protocol (published
initially in 2002 and revised recently in July
2015) that a fact based approach to measure
the impact of delay retrospectively is the
preferred technique to resolve complex
disputes related to delay and compensation.

What can be drawn from the principal
cases that have dealt with delay analysis
approach and methodology are the
following clear principles.

Firstly, the analysis must primarily be
a factual one that shows what actually
happened, so that the events and their
effects should be examined at the time
they occur in the context of the work
actually going on at the time as held in
McAlpine Humberoak Ltd v McDermott
International Inc. (No. 2) (1992) and Henry
Boot Construction (UK) Ltd v Malmaison
Hotel (Manchester) Ltd (1999).

Secondly, in order to establish that an
event has affected the completion date, it
must be shown that it falls on the critical path
as held in Henry Boot Construction (UK)
Ltd v Malmaison Hotel (Manchester) Ltd
(1999) and Motherwell Bridge Construction
Ltd (t/a Motherwell Storage Tanks) v Micafil
Vakuumtechnik (2002).

The analysis should be proportionate to
the purpose for which it is being carried
out but should always be factually based
and accurately reflect what happened
on the project, anything else is likely to
be dismissed as a theoretical exercise
that fails to demonstrate entitlement;
the former is the whole purpose of
the exercise. NA

Author

David Price BSc (Hons), LLB, DipArb,
FRICS, FCIArb, Barrister

Senior Vice President of Hill International
davidprice@hillintl.com

The Naval Architect October 2015



i s

CHINA 2015

The All China Maritime Conference & Exhibition
ZO—AEPEHERBERAZRASVNIRES

1 - 4 December 2015 —O—&A&#+=-H—ZNH

Shanghai New International ExpoCentre £t B % H fkF & & & @

‘/

www.marintecchina.com

. Scan NOW to register
for FREE admission

Sponsored by E i Ef Co-sponsored by 14 Organised and Managed by #&#p 24

Ministry of Industry and Information China State Shipbuilding Corporation UBM SSNAOE
Technology, PRC hEMABITILERSS % = ItETHBEESBXEIE#S
hEARXRME IV MEELS

China Shipbuilding Industry Corporation

Ministry of Transport, PRC TEMRAEIEALLS

FEA\REXANEXZEZTH B
China Association of the National Shipbuilding Industry

Shanghai Municipal People's Govemment FEMHMBEIVTYhS
LBHARBHA

Chinese Saciety of Naval Architects & Marine Engineers
FEEMIEYS www.marintecchina.com




In-depth | CHINA SHIP NEWS

AORHLENESS

SHIP ECONOMY & TRADE

Ramping up electric power R&D

Wencheng Jiang and Wenbo Chen, China Shipbuilding Economy and Market
Research Center, report on Chinas emerging marine electric power industry

generator is driven by a primer to
generate power; the power is then used
to drive the motor to move the propeller.
Compared with the traditional
propeller directly driven by diesel engine,
electric propulsion systems have a
series of advantages. They help improve
the controllability of the vessel, save
deployment space, lower noise levels,
reduce pollution, and improve safety.
Thanks to these advantages, electric
propulsion systems have gained popularity
in shipping in recent years and are widely
applied on ice-breaking vessels, dredgers,
offshore supply vessels, ferries, and luxury
cruise ships.
China

In an electric propulsion system, a

Shipbuilding Industry

Corporation (CSIC)’s No.712 Research
Institute specialises in the R&D of
different parts of ship electric propulsion

Physical performance

Siemens’ SISHIP electric propulsion system

systems, such as system integration,
motor, electric switches, electronics and
control. The institute has always been in a
leading position in China, from the early
stage’s direct current (DC) propulsion to
today’s fully integrated alternate current
(AC) propulsion.

Fully rotational/all-direction propeller by
Germany’s ZF Friedrichshafen AG

Industry Hyundai Heavy Industries
3%

32 H21/32

parameters

Cylinder diameter (mm) 210 210
Siroke (mm) 320 320
Engine speed (Cycle/minute) | 1000 1000
Mean effective pressure 25 22
(MPa)
Power per cylinder (kW) 210 210
Specific fuel consumption 185 187
(g/kWh)
Weight (tonne) 19.0 184
Emission NOx complies with IMO NOx complies with IMO
Tier Il Ter Il
30

All electric propulsion systems installed
in existing and newly-developed vessels
in the Chinese navy are supplied by the
institute. In 2011, the institute set up a
laboratory for 20MW electric propulsion
systems in Qingdao. The laboratory will be
upgraded to cater for the R&D of 40MW
electric propulsion systems in the future.

The institute is the first integrator
in China to receive orders for electric
propulsion systems. In 2008, an electric
propulsion system compiled by the
institute was installed on the “Beidiao
991” small waterplane area science survey
vessel built by Wuchang Shipbuilding
Industry Group Co Ltd, stopping the
monopoly by foreign suppliers in the area.

In 2009, the institute won an order
from Japan’s Mukaishima Dock Yard
Co Ltd for its GT499T bulk carriers,
beating well-known international electric
propulsion system integrators such as
ABB, Siemens and Converteam and
making the debut of Chinese integrators
in the international market.

In 2013, the institute compiled an
electric propulsion system of normal
rating of 20MW or below with a single
shaft that is solely built in China. Up to
now, the institute has supplied electric
propulsion systems to a number of
locally owned vessels, including bulk
carriers, survey ships, cruise ships, and
cable laying vessels.

The Shanghai Marine Equipment
Research Institute (SMERI) also known
as CSIC’s 704 Research Institute, is one
of the pioneers of R&D in electric ship
propulsion systems. It has three premises
for R&D, primary and advanced testing; as
well as two ship power system laboratories
that can test power systems of electric
propulsion vessels of below 12ZMW. The
institute provides full life cycle services
for electric propulsion systems including

Table 1: Comparison of physical performance
parameters of typical domestic and overseas
medium speed engines
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Physical performance pa-

rameters

Shanxi Fenxi Heavy Industry
Co Ltd

Rated power output (kW) 1052 1000

Rated voltage (V) 400 400

Rated speed (Cycle/minute) | 1000 1000

Rated frequency (Hz) 50 50

Size (mm) 2600x1900x2082 2496x1460%2032
Weight (kg) 6800 6400

Efficiency 95% 95.8%

design, equipment and parts analysis,
system testing and commissioning, testing
and delivery.

From 2008, SMERI has received orders
for the electric propulsion systems of
around 20 vessels, including luxury river
cruisers, survey vessels, semi-submersible
vessels, dredgers, pipe-laying vessels,
survey ships, life boats, offshore supply
vessels, and far-ocean fishing vessels.

Among them are the World Legend
luxury cruise ship for Chongqing New
World Cruise Company, an ocean science
survey ship for Xiamen University, a
5,000-tonne heavy-lift pipe-laying vessel
for an ocean engineering equipment
development project led by the National
Development and Reform Commission,
a large-scale far-ocean trawler processing
vessel for the 863 project of China’s
Ministry of Science and Technology etc.

Leveraging on its experience and
knowhow in rail transport CSR has
entered the ship equipment market with

L
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ABB Azipod’s podded propelling system on an ice-breaking vessel

electric propulsion system integration
services provided by its unit Shanghai
CSR HanGe Shipping Engineering
which was previously Shanghai Hange
Automation Engineering Technology and
was bought by CSR in 2011. Shanghai
Hange Automation was originally set up
in 2000.

CSR has technical advantages in areas
such as electrical system, current variation
and control, control and diagnosis,
large rating electrical components,
communication and data applications.
The company provides integration
services of electric propulsion systems,
ancillary equipment systems, whole ship
automation systems, and vibration and
noise reduction systems.

It also supplies integration solutions
for electric propulsion systems including
the selection and installation of diesel
driven generator sets, distribution boards,
transformers, frequency invertors, motors,
and propeller; as well as the design,

Table 2: Comparison of physical
performance parameters of typical
domestic and overseas ship engines

integration, installation and testing of
single propeller bow thrusters.

In May 2014, CSR had installed its
first electronic propulsion system on
the XiangYangHong No.10 ocean science
survey vessel for the State Oceanic
Administration. The company has either
delivered or received orders for electric
propulsion systems for various ship types
including China’s first archaeology vessel
ZhongGuoKaoGu No.01, the country’s
first jack-up engineering residential
vessel, shuttle tankers, and offshore
supply vessels.

Marine diesels

Diesel engines designed and produced by
Chinese suppliers are of a relatively high
standard after many years of development.
The market share of China-made and
designed diesel engines is on the rise.

China is able to produce the most
advanced low-speed and medium-
speed engines with 70% or more of the
components made locally. Some of the
licensed models were first made in China,
such as MAN 6G70ME-C9.2 model, MAN
21/32 model, and Wirtsilas W-X50DF
duel-fuel model.

Table 1 shows the comparison of the
physical performance parameters of
the first self-developed models of the
maritme medium speed engine in China,
the “CS21/32” by China Shipbuilding
Industry Corporation (CSIC), and an
equivalent model, the “H21/32”, designed
by Hyundai Heavy Industries. The
parameters of the two models are similar
in terms of power per cylinder and NOx
emissions, while “CS21/32” performs
better in terms of fuel consumption.

The market share of Chinese brands for
medium speed engines remain relatively
low. Medium speed engines developed by
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N-depth

Zhuzhou Electric Locomotive

| CHINA SHIP NEWS

ABB ABB ACS800-07LC series

Siemens SINAMICS 5120

Research Institute Co 690+10%

Output voltage 690+10% 690+10% 690+10%

Qutput frequency 48-63Hz 48-63Hz 47-63Hz

Output voltage 0-690V 0-690V 0-690V

Qutput frequency 0-300Hz 0-300Hz 0-300Hz

Capacity (Power) 1200-2500kW 200-5600kW 75-4500kW

Efficiency 98% 298% (accessories not included) | 298% (accessornies not included)

Cooling technique Water cooling Water cooling Air cooling

Control strategy Direct torque control Direct torque control Vector control

Levels of protection IP21 (standard) P42 IP20-1P43

Applications Marine propulsion, Power Marine propulsion, Power Trans- | Marine propulsion, Power Transmission
Transmission mission

Table 3: The comparison of performance parameters of typical domestic and overseas marine frequency converters

Chinese companies cover ratings between
1,320kW and 4,400kW. In comparison,
Hyundai’s HIMSEN contains four series of
models, namely: 170mm, 210mm, 250mm,
and 320mm cylinder diameters; covering
ratings between 575kW and 10,000kW.

Hyundai has also developed various
models of duel-fuel engines. Meanwhile,
the electrically propelled vessels built in
China are mainly installed with medium
speed engines provided by Wirtsila,
Caterpillar, and Cummins. Medium speed
engines made in China are still rarely seen
on China-built vessels.

Power generators

A number of Chinese companies have
launched their own brands of generator,
such as Shanxi Fenxi Heavy Industry Co
Ltd (Fenxi) and CSSC Marine Power Co

Rolls-Royce hybrid electric propulsion system

Ltd. The products of these suppliers have
reached international standard in terms
of modular, systematic and standardised
design. Table 2 shows the comparison
of the physical performance parameters
of a model developed by Fenxi and the
equivalent model designed by ABB. The
two sets of parameters are rather similar
with Fenxi’s generator slightly behind
in terms of efficiency. However, Fenxi’s
models are generally heavier and larger
in size compared with the equivalent
ABB models.

Frequency inverters

A frequency inverter is a key electronic
component in a marine electric propulsion
system, which determines the dynamic
and static properties of the propulsion
unit, as well as the steering of the ship.
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It can also heavily influence the power
system and other power and electronic
equipment on board and the levels of
vibration and noise.

Zhuzhou Electric Locomotive
Research Institute Co and CSIC’s 712
Research Institute have both launched
self-developed products with intellectual
property rights. The 712 Research
Institute is capable of the design and
manufacture of frequency inverters
with low voltage 690V and with the
capacity below 2MVA, as well as those
with medium voltage 3300V and with
the capacity below 5SMVA. The institute
has also commenced the development of
high voltage and high capacity frequency
converters of 6,000V-10,000V and with
capacity SMVA-16MVA.

Meanwhile, Zhuzhou Electric
Locomotive Research Institute Co
designed its own models of frequency
inverters based on its existing
high-speed rail frequency conversion
technology. In 2011, the company
launched its first 400kW bowthruster
frequency inverter which has since been
installed on a number of ship types,
including shuttle tankers, platform
supply vessels and river cruisers.

Table 3 shows the comparison
between performance parameters of the
frequency inverters from the Zhuzhou
Electric Locomotive Research Institute
Co and that of similar products from
ABB and Siemens. Again, locally-
developed frequency inverters have
reached international standards in terms
of input/output voltage and input/output
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frequency. However, the production
varieties of local Chinese brands are
relatively limited and await expansion.

Propellers

Ships with electric propulsion can be
installed with various propeller models,
such as fully rotational/all-direction
propeller, podded propellers, variable
pitch propellers, fixed pitch propellers and
hydraulic jet propulsion.

Currently, many domestic companies
have launched fully rotational/
all-direction propellers under their own
brands, such as Wuhan Marine Machinery
Plant, the Nanjing High Accurate Drive
Equipment Manufacturing Group Co
Ltd (NGC Gruop), SMMC Marine
Drive Systems (Suzhou) Co Ltd, Helice—
Zhejiang Helicetude Marine Machinery
Co Ltd, Wuxi Oriental Changfeng
Marine Propulsion.

Local vendors have developed a series of
all-direction propeller products including
both adjustable and fixed pitch propellers.
However, the product varieties in this area
are still limited compared with those of
international brands such as Rolls-Royce.
For instance, domestic Chinese brands
still lack an all-direction propeller product
with power over 4.5MW and podded
propeller product.

Podded propellers installed on Chinese-
built electric propulsion ships are mainly
installed with Azipod propellers from
ABB. Meanwhile, Chinese companies such
as Shanghai Zhenhua Heavy Industries
Company Ltd and the Wuhan Marine
Machinery Plant have commenced R&D
on podded propellers.

Control and Management
Systems
The control and management systems of
electric propulsion vessels include power
management systems, propulsion control
systems, and engine room monitoring
and alarming systems. Currently, the 712
Institute, the 711 Institute and the Shanghai
Ship and Shipping Research Institute have
all launched relevant products. The control
and management systems developed by
Shanghai Ship and Shipping Research
Institute have already been installed on some
non-electric propulsion ships. Meanwhile,
712’s control and management systems
have been applied on electric propulsion
ships, including research vessels, cruises,
bulk carriers, dredgers, and surveying ships.
Smooth operation of a control and
management system relies on the seamless
integration of all systems onboard. Although
domestic control and management systems
have reached a relatively high level in certain
aspects, they still lag behind their overseas
counterparts in terms of compatibility
between productions developed by different
domestic vendors.

R&D trends of ship electric
propulsion systems

Typical large-scale ships in the market include:
large-scale ocean platforms, large-scale
pipe-laying crane vessels, multi-task ships,
large container ships and luxurious cruises.
Their total system capacity usually reaches the
level of 50MW, with a usual system voltage of
6.6kV or 11kV for medium to high voltage
electric systems. As the size of ships grow
bigger, the medium to high voltage electric
systems will be more commonly used.

With the advantages of less emission,
higher flexibility in terms of control and ease
of deployment, direct current (DC) electric
propulsion systems have become a focal
point for future development. ABB proposed
the concept of a marine DC power grid in
2011. In 2013, Norwegian shipyard Kleven
delivered the first ship equipped with an ABB
DC electric propulsion system, the platform
supply ship Dina Star. A real ship test showed
that ABB’s DC electric propulsion system is
able to reduce fuel consumption by 20% and
deployment space by 30%.

Multiple energy sources

With the tightening of IMO’s emission
regulations, power sources for marine electric
propulsion systems have diversified. Dual fuel
engines and pure-gas engines have gained
popularity. In addition, various types of energy
sources such as storage batteries, fuel cells,
super capacitors and solar power have started
to appear onboard.

With the ever increasing complexity in
the different systems on a vessel, the amount
of data to be processed onboard increases
tremendously. The need for information
sharing between systems has become more
and more urgent.

Meanwhile, integrated bridge systems are
already capable of automatically managing
the main equipment of an entire ship. In the
future, intelligent ships are expected to be able
to connect all systems onboard. To cater for
this trend, key electric propulsion providers
will upgrade their products to achieve the
maximum level of automation and
intelligence, ease of information sharing
and networking, and compatibility with
other systems. NA

Table 4: Comparison of physical performance parameters of typical domestic and overseas fully rotational/all-direction propeller products

Company Power range Maximum Model of propeller
diameter of
propeller
Rolls-Royce us 330kW-5MW 4m Adjustableffixed pitch
uuc 3MW-6_5MW -
Wuhan Marine Machinery WSP 150KW-4MW 3.9m Adjustableffixed pitch
Plant
NGC Group NRP 150kW-4 5MW 4.5m Adjustableffixed pitch
SMMC Marine Drive Sys- SRP 45kW-2 2MW 2 65m Fixed pitch
tems (Suzhou)
Helice MRP 50kW-4 5MW 4.5m Adjustableffixed pitch
Wuxi Oriental Changfeng - A44KW-3MW - Fixed pitch
Marine Propulsion Co Ltd
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Feature 1 | LNG TECHNOLOGY

Paradigm lift

LNG cargo tanks have, up until now, been the domain of either Moss or
GTT in the larger sizes with more competition seen in the small to medium

sized vessel market. That is about to change with the development of Brevik

Technology’s new cylindrical tank solution, which the company says will

offer the industry an easy to build, competitive alternative

ompetition in the gas carrying
market has been limited,
particularly in the larger size

carriers with owners complaining of the
high cost of containment systems partly
due to the complexity of the designs and
construction and partly due to the lack of
effective rivalry.

Some industry observers believe that
Gaztransport & Technigaz (GTT) clings
desperately to market share in the membrane
containment systems business that have
proved popular with owners building the
larger vessel sizes, though some owners have
complained of the high prices that they are
forced to pay for membrane systems, which
are built by yards under contract to GTT.

“GTT 1is very protective of its
monopoly,” one senior executive told The

TECHNICAL PARTICULARS

Deltamarin B.Delta
32,000m’ mulitgas CGC
Length overal 1750
Length between perpendiculars....... . 1717
Breadth. moulded 270
Depth Upper deck 130
Design draughtmoulded ... 69
Block coefficient 087
Service speed 14knots

TECHNICAL PARTICULARS

Brevik 6,500m” CGC
Length overal 9038
Length between pempendiculars........ 973
Breadth. moulded 186
Depth Upper deck 150
Designdraughtmoulded ... 59
Block coefficient 075
Service speed 14knots
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Naval Architect, adding that “this is easy
to understand, everyone wants market
share”. Another executive complained
that while the membrane prices were
high there was also a cost associated
with sloshing damage prevention.

Brevik believes its latest design will
change the nature of the gas carrying
industry by introducing far greater
competition in all sectors of the market
for the established companies. Sloshing
problems are not expected to affect the
Vard design and the company says that
the ships will be significantly cheaper.

Very large gas carriers (VLGC) have
up until now been built with either
membrane cargo tanks, designed by
French company GTT, or the mainly
aluminium large spherical Moss Tanks.
Smaller vessels have a broader range
of cargo containment to choose from
with prismatic and Type C tanks also in
the mix.

In a move that Brevik believes will
initiate “fierce” price competition the
Fincantieri and Vard subsidiary is
announcing the development of its latest
design of LNG carrier, which is, quite
literally, a bulk carrier with cylindrical
tanks for the gas cargo; either LNG, LPG,
ethane or ethylene.

Simplicity in the vessel and cargo
containment system design has lowered
costs and will open the LNG shipbuilding
market from a few highly proficient yards
to any yard that can build a bulk carrier.

“We have also been helped in the
pricing by the reduction in the cost of
steel,” admitted Vard Technical Manager
Andreas Buskop. Vard believes that it
can capture a 25% market share of the
LNG newbuilding and new tonnage (that
is conversions as well as purpose built
ships) market by 2020, a bold claim by
anyone’s standards with its cylindrical
LNG containment tank design.

The cylindrical tanks on the Vard designed vessel are separate from the hull allowing the

tanks to expand and contract
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Cutaways showing the cylindrical cargo tanks in the Vard designed gas carrier

Effectively, Brevik has designed cylindrical
steel tanks that can be manufactured in a
variety of sizes and built the containment
system into Deltamarin’s B.Delta bulk carrier
design. In order to complete the circle Brevik
has entered into a technical agreement with
Deltamarin, because the “B.Delta design is
perfectly suited to the arrangement of LNG
tanks that we provide;” explains Arnt Reines,
co-owner of Brevik Technology, adding, “The
idea is that Deltamarin design the ship and
Brevik design the tanks”

The B.Delta ships have an efficient hull that
is comparatively simple to build and with the
tanks mainly consisting of a steel cylinder

Profile of the Vard Cylindrical Gas Carrier

any yard should be capable of delivering the
cylinder gas carriers (CGC), lowering costs
and offering owners a credible alternative to
existing containment systems.

Patrick Janssens, the VP for Global gas
Solutions at ABS said that the design of
the cylindrical tanks means that they are
independent of the hull, “allowing the tanks
to expand in all directions without putting
stress on the hull”

He added that membrane containment
systems require specialist building techniques
and a lot of work at the quayside following
launch, something the CGC designs will not
need. The hull is an established vessel design

while the tank production is separate and will
be introduced to the hull at the appropriate
point in the shipbuilding process.
According to Buskop the hull side of
the technology deal will be handled by
Deltamarin and so Vard are uncertain which
yard will become the first to sign a deal to
build a CGC though he conceded that
Deltamarin already has links to a number
of yards, particularly in China, which the
company has contracted to build a variety
of versions of its bulk carriers; these yards
include Chengxi Shipyard, Zhejiang Ouhua
Shipyard, Yangfan Group Co, the CSC
Jinling, Guangzhou Wenchong Shipyard

My

4’:‘1_:7:-

36

The Naval Architect October 2015



and the Tianjin Xingang Shipbuilding, and
one of these is most likely to succeed in
winning the first CGC contract.

However, Buskop also noted that some
of the smaller variations of the CGC could
be built by Vard European offshore yards.
Buskop adds that Brevik has entered into
negotiations with a number of prospective
clients and the company is now close to
signing the first contracts for the design.

Contract negotiations have been able to
reach a more advanced stage for the smaller
and medium sized vessels because the
detailed pricing necessary for these vessels
has now been completed. “We expected a
15-20% price advantage over the membrane
designs, but since we have completed the
detailed pricing we believe that the CGC
design can make savings of between 18 and
25%,” claimed Buskop.

Before the end of this year Brevik expects
to have a better understanding of the pricing

for the larger vessels and, with the larger
ships priced at around US$200 million each
,Brevik believes that the CGC design can
achieve up to 25% cost savings for owners
here also, although Buskop says the detailed
pricing process is not complete, and “savings
will be at least 20%”.

All the necessary approvals for the design
and patents are now coming together as ABS
has approved the design in principle while
DNV GL took part in the development of
the project and has also approved the design.

Furthermore, patents have been
granted in Norway, Singapore, China and
the US, while patents in Brazil, Japan and
Korea are now being finalised. European
patent rules are being adjusted, but Brevik
expects that the patent in Europe will also
be accepted once the regulatory process
has been concluded.

There are now six variations for the CGC
design including the 6,500m’, 30,000m’,

The Naval Architect October 2015

65,000m’ and 175,000m’ LNG carrier
designs with a 12,000m’ and 15,000m’ LEG
and LPG carrier designs.

According to Brevik the company aims
to penetrate the small and mid-scale
market first moving onto the larger sized
vessels at a later stage. The expectation is
that the move into the gas tanker market
will change that sector significantly with
comparatively low cost vessels. And once
owners recognise the advantages of the
CGC design the orders will come thick and
fast, altering the economics of operating
gas carriers forever.

It is a scenario that will lower costs and
improve the bottom line for gas operators.
Vard expects that once it gains a foothold in
the market other companies will be forced
to lower prices for gas carrier designs,
raising the stakes in the gas carrier market
significantly as companies start to battle for
market share. NA

Finite Element Method analysis of the
thermail distribution according to the IGC
cold case; other containment system
designs require specialist materials

to withstand the low temperatures
necessary for LNG cargoes
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GA for a Deltamarin B.Delta 32,000m® multigas CGC
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GA for Brevik Technologies’ 6,500m® CGC
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Feafure 2 | SOUTH KOREA: OPINION

Trapped in the lion’s den

Korean shipping has faced some tough challenges since the watershed
moment in 2008. With the collapse of the banking system the global

economic anchor was metaphorically applied. Seeking sanctuary in the

oftshore market shipbuilders have recently found that there was no hiding
place. So Korean yards find themselves at yet another turning point

[ :risis is perhaps too weak a word

to describe the situation currently

being experienced by the three
major South Korean shipyards, Daewoo
Shipbuilding and Marine Engineering
(DSME), Hyundai Heavy Industries
(HHI) and Samsung Heavy Industries
(SHI) which, along with some other large
yards, have been bailed out to the tune of
US$42 billion so far.

The Yonhap News Agency reported:
“Market leader Hyundai Heavy Industries
received the largest amount of 16.4
trillion won (US$14.08 billion) worth of
credit, followed by Daewoo Shipbuilding
& Marine Engineering with 15.48 trillion
won (US$13.3 billion) and Samsung
Heavy Industries with 10.44 trillion won
(US$8.96 billion)”

Having survived the global economic
crisis in 2008 through a shift into the
offshore business South Korean shipyards
had hoped that they would survive this
economic downturn and ride out the
storm until calmer waters returned.

Instead, the yards have found that one
storm has been followed hot-foot by
another with the failure of the commercial
shipbuilding market followed by the
collapse of the oil price and consequent
failure of the offshore marine market. In
addition the sector has had to contend
with chronic over-capacity in the
number of ships currently operating and
overcapacity in the shipbuilding market.

This latest challenge may force a more
fundamental change to South Korea’s
shipbuilding industry as yards battle to
survive. In the past the battle for survival
has mainly been fought by the small to
medium sized yards, with the exception
of STX. Now, the larger yards are also
being dragged into the battle as Daewoo
Shipbuilding and Marine Engineering
(DSME), once the world’s biggest yard,
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Samsung Heavy Industries has agreed to help bail out Sungdong despite the Samsung

shipbuilder having debis of nearly US$9 billion itself

has now come under bank control
following last year’s US$3 billion loss and
Hyundai Heavy Industries has laid off
6,000 staff, according to senior Korean
sources.

The Korean Development Bank (KDB)
is mulling over whether to sell its, 34%
stake in DSME following significant
cash injections from the bank. KDB was
a state-owned entity until 2009 when
it was privatised, but the bank does still
operate as a safety valve for much of South
Korea’s major manufacturing industry,
including holding a 40% stake in the ailing
shipbuilding giant STX and the Hanjin
chaebol which includes the troubled
national carrier Korean Air Lines.

Should the decline of new orders for
commercial ships continue, allied with the
decline in the price of crude oil, which has
applied the brakes to the offshore market,

a very different Korean shipbuilding
industry may be forced to emerge.

Current expectations are that
shipbuilding orders and the price of
new ships will not recover to sustainable
levels until 2020. Overcapacity in most
ship operating sectors and the chronic
failure of the global economy to recover
its growth trajectory will severely hamper
shipbuilders.

Overcapacity in the shipbuilding sector
has started to be addressed in China which
has seen some 50% of yards either close
or merged with similar entities. However,
current estimates are that shipbuilding
capacity stands at more than 50 million
CGT while new orders at the time of
writing stand at less than 45 million CGT,
suggesting a 10% overcapacity.

These figures remain fluid with
overall capacity declining as some yard
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a

troubled times

space is closed down and the dearth
of new building orders in both the
commercial vessel and offshore sectors
are also declining, probably indicating a
shipbuilding overcapacity significantly
higher than current estimates.

One of the most notable casualties has
been Rongsheng in China, but there have
been several mergers in Japan and a number
of yards in South Korea have faced difficulties,
including the 21st Century Shipbuilding
Company failing, Sungdong now under the
control of Korea Eximbank, and the Shina SB
shipyard which is in receivership after having
spent five years under bank control. Add to
this the once proud tanker builder at SPP,
which is now also under the control of several
banks, and the picture looks very bleak.

Meanwhile the Korea Eximbank agreed
with SHI to cooperate in helping keep
the debt-ridden Sungdong yard, which is
based in Tongyeong, afloat.

Korea Eximbank is the main creditor
of Sungdong with US$1.7 billion of loans
and refund guarantees.

According to local reports SHI will be in
charge of Sungdong’s sales, procurement,
production and technology sectors.
Eximbank will manage the yard’s human
resources, labour issues and financial
matters. The agreement will be effective
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The first batch of Triple E ships being fitted out at DSME in 2014 before the yard ran into

L7

for four years with an option of three
more years.

Crisis management can, however,
only serve to delay the downward spiral
in the hope that better times will come
around the corner. However, only an
upturn in vessel orders can help save
some of the yards now most at risk. But
that eventuality appears to be hopeless.
Estimates from Clarksons shipbrokers
suggests that just 800 ships will be
delivered this year, while other industry
observers of the Korean shipbuilding
market say that the South Korean
shipbuilding industry will be particularly
vulnerable to the decline in orders.

Much of the recent pain experienced
by the Korean yards has been caused by
the collapse of the crude oil price. It is
understood that the baseline for crude oil
prices, in order for the offshore industry
to maintain orders and development, is
over US$80/barrel, with current oil prices
hovering at around the US$45-48/barrel
mark. Oil analysts expect prices to have
reached just US$51/barrel by this time
next year, offering little hope for a revival
any time soon.

One expert told The Naval Architect, “If
oil prices were to recover to US$80/barrel
there would still be a lag of about a year

before investment in the offshore industry
was returned, because investors would
wait to see if the oil price was sustainable
over the long term”

For Korea the downturn in the oftshore
market has come at the wrong time as
the yards were building a significant
niche in the market, with China lagging
in technological knowhow. However,
Chinese company Wison has won an
order for an FLNG vessel to the surprise
of some in Korea.

One senior shipbuilding analyst said:
“We didn’t expect China to win such
a complicated order, we are not sure if
Wison has the technological knowhow
to build such a vessel, they will be
dependent on European companies
offering the basic design?”

The analyst also added that, “China
has very rapidly caught Korea up
technologically,” and this will mean that
when the upturn in the offshore business
finally does come there will be a significant
new clutch of competitors eating away at the
Koreans’ market share.

Meanwhile, the shipbuilding crises in the
shipyards has had a knock-on effect in that
the country’s marine equipment suppliers
are also now in crises as their source of
income has been reduced to a trickle.

Sales, according to local equipment
manufacturing sources are down by up
to 20% in 2015 compared to 2014 levels,
and with ship and offshore sales in the
major yards reduced by 30%, “we cannot
expect any improvement next year,” the
source bemoaned.

One equipment manufacturing source
said that many companies are trying to
diversify by looking for markets abroad. This
tactic is not having any significant success
as most of the other major shipbuilding
regions, China, Japan and Europe have their
equipment manufacturing industries, that
they will support where possible within the
local shipbuilding communities.

However, there is some scope to sell to
the secondary nations such as Singapore,
Malaysia and Indonesia, though these are
comparatively small markets.

Overall the market in South Korea
is under-going a seismic shift and it
is likely that it will emerge from this
latest crisis a leaner and more focused
industry as a result. NA
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Beyond Compliance: the world
according to Park

In a frank interview with The Naval Architect Korean Register Chairman &

CEO BS Park shares his views on the class market, the shipbuilding industry,
new ferry regulations and the IMO Secretary-General elect Ki-tack Lim

Park announces, as it has been since

2008. He expects the shipbuilding
market to recover in 2017 arguing that the
yards should be fully booked by then.

However, a simple return to the pre-crisis
days remains unlikely as shipyards around
the globe and in South Korea in particular
struggle with over-capacity of both ships and
shipbuilding capacity. In 2008 most Korean
yards opted to refocus their businesses on the
offshore market in order to weather the loss
of commercial vessel business. Today that
offshore business has also been hit as oil prices
have collapsed, with WTI still at US$44.63 and
Brent Crude at US$48.14 a barrel at the time
of writing. And the prospects of an increase
in that level remain remote, with analysts
expecting crude oil prices to climb to around
US$51/barrel in a year’s time.

However, Park does not believe that the
yards will look for another sector to maintain
their businesses: “I don’t think they [the
shipyards] will explore new areas of business
as an alternative to offshore. I think they
would rather spend this time checking the
mistakes of the past and strengthening their
technical competence.

“As Korean yards have the capability of
servicing a variety of business sectors, it is
natural that they will focus on a sector with
more demand. I think they are currently
nurturing their competitiveness and
strengthening their marketing capability
by reviewing what they did in the face of
keen competition in the past and intensively
enhancing their technology””

Park’s view is not merely limited to the
narrow economics of the maritime industry,
but he puts that into a wider context: “The
downturn of the maritime industry is an
international phenomenon and Korean
shipbuilding is a part of it. If you look at the big
picture of shipping and shipbuilding, there is a
risk that global transport volume is gradually
decreasing compared to the past.

Shipping remains “in the doldrums’, BS
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“The change of economic roles could
be one of the reasons. In the past, there
was clear segregation between the country
of raw material origin and the country of
manufacturing. However, currently, we are
seeing a trend towards a greater volume of
raw materials being processed within the
country of origin before being transported
to the next location. If this is the case, then
a considerable reduction of bulk cargoes
will occur, which will inevitably affect the
transport volume of vessels.

“There is a concern that the decrease of
transport might bring about the decline of
the shipping economy and affect the shipping
industry in the future”

As a result of the downturn classification
societies have also had to make changes to the
way that they operate and, like the shipping
lines and shipyards, they too are suffering
from the intensification of competition and
the consequences of that heightened state
of competition. According to Park, KR has
adopted a strategy that lays emphasis on

strategic partnerships.

dir
Korean Register Chairman & CEO BS Park believes that the maritime Industry must leam to
manage crises befter

“We have developed ‘Beyond Compliance;
a slogan we created at the beginning of the
year and sums up our change in strategy.
It means that in a difficult and sluggish
market, we are creating mutually beneficial
partnerships across the industry by oftering
optimised solutions to our customers which
go beyond just obeying the rules.

“The downturn of the Korean shipping
industry of course directly affects us
as a classification society business. The
weakening ability of shipping companies
to place orders, fleet restructuring and
excessive competition among classification
societies are all challenges for KR to face.
Our focus is on supporting our customers
by providing technical services that improve
their ships’ operational efficiencies”

The Beyond Compliance strategy does
not stop at partnerships, but has also looked
at supporting innovation from equipment
manufacturers and others in an effort to
boost the industry.

“We are great believers in supporting
research and development. We recently
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opened the worldss first green-ship equipment
test certification centre which is acting as
a hub of innovation for this vital area. By
offering a certification system for the latest
green-ship technologies, we are helping the
R&D departments of marine equipment
manufacturers commercialise their activities,”
explained Park.

He added: “We endeavour to diversify our
business portfolio by reinforcing non-marine
business such as naval services, certification
and offshore as well as international marketing
to explore more business around the world”

However, the intensification of competition
inevitably comes down to price and Park
admitted that a battle between class societies is
raging as they struggle for market share.

“A battle for the transfer of class is happening
and the competition centres around either
price or service;” he says, adding that, “some
class societies are already fighting for fees”

Park says a number of class societies (he
declined to name any), were offering five year
block fees at reduced rates. He said that KR
does not at this time offer five year block fees,
“but we may do in the future, if the shipowner
is right and the business environment
supports it”.

Currently KR is concentrating on expanding
its portfolio with submarines, warships and
coast guard vessels, “we are still too reliant on
shipping, which is still 60% of our business,’
says Park. KR has recently expanded its
business into quality assurance, certifying
steel plate used for bridge building. And the
company is trying to rebuild its reputation
following the damaging Sewol affair.

In a frank admission Park said that
KR had lost around 80 clients for a

number of reasons, mainly bankruptcy.
“Daebo International has gone into bank
management, Samsun is now under court
management as was Pan Ocean which has
now been bought by Daelin,” he said.

This has led KR to explore overseas
markets with one non-Korean owner,
Bernhard Schulte, registering 20 ships with
the Korean register. “Nobody expected that,”
laughs Park, adding that “The owners had
confidence in the network and the pricing’.

The network that Park is referring to is the
restructured Korean Register which has cut
the number of divisions that it had from 41 to
33 with teams merged and eight team leaders’
posts being lost. An emphasis has also been
put on training with surveyors being given
the necessary tools to do a highly efficient and
detailed job.

“Surveyors must be correct [for the job]
they must have experience, and we will put the
most experienced surveyors into the frontline
to protect the client. This is my principle;”
claims Park.

He is aware of the damage done to the
reputation of the Korean maritime sector by
the tragic loss of the ferry Sewol, an accident
in which around 400 people, mainly school
children, lost their lives.

Park believes that the ferry departed from
Inchon without sufficient ballast to stabilise
the vessel and with cargo, both containers and
trucks, not properly secured. Lim Ki-tack, the
newly elected Secretary-General of the IMO
who will take office in January next year, is
aware of the difficulties caused by the lack of
regulation in the local shipping market.

According to Park, Lim and the IMO want
to extend IMO regulations that currently

only cover international shipping. These
international rules should be applied to locally
operated “ferries and fishing boats tod’, such
as Sewol; currently these vessels are subject to
government regulation.

KR is also looking to further improve
safety by increasing the number of surveyors
sent out to jobs. “Usually only one surveyor
completes a survey on a vessel, but I have
ordered that two surveyors will now go
to each survey job to improve surveying
efficiency; explained Park.

Increasing the number of surveyors sent to
ajob at a time of deep industry crisis will either
prove to be financial suicide or a clever move
to differentiate KR from its competitors. Either
way, Park believes that the industry must learn
to manage crises better.

“The international shipping and
shipbuilding markets are suffering and I
expect this sluggish market will continue for
the time being. The ongoing economic crisis
seems to have become a part of our daily lives
and has become an everyday challenge for us
all. Crisis is something that we have to manage.

“We have to be precisely aware of the
situation and manage the crisis and the risk
by efficiently making use of resources such
as technology; capital, data and manpower.
I believe that we will meet these challenges
through good management. I see KR as a
comprehensive technical advisor which is
constantly managing its and its customers’ risk
in the most efficient way in an ever-changing
industry. We need to be prepared for the
regular cycle of downturn and upturn of
shipping and shipbuilding”

These aims are definitely Beyond
Compliance. NA

Owners seek to mitigate BWTC costs

Shipowners are looking to limit the cost of fitting Ballast Water Treatment

Systems through a regulatory loophole. The rules as they stand could see

many ships delaying the fitting of treatment systems by five years or in some

cases they may never have to fit them at all

wners have railed against the
introduction of the Ballast Water
Treatment Convention (BWTC)

and their protests have successfully delayed
the regulation for more than 10 years.
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Some of the complaints raised by owners
and their lobby groups have been justified
as the BWTC was developed before the
technology was in place that would allow
the proper enforcement of the regulation.

Owners were also concerned with
the high cost of installing Ballast Water
Treatment Systems (BWTS), with some
systems initially costing in excess of US$2
million to buy and install per ship plus the
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energy costs for operating the system. And
unlike other green technology there was no
payback for owners, merely costs and an
avoidance of fines and other sanctions for
failing to meet regulations.

However, current regulations require
owners to fit BWTS in the first survey for
the vessel after the BWTC enters into force.
Mike Lee the sales & Marketing Director
at Techcross in Busan, South Korea, told
The Naval Architect that some owners were
bringing forward the date of their ships’
survey so that the vessels will have up to
another five years without having to fit a
ballast cleaning system.

“Owners can then wait until the ship
is ready for scrapping or for the prices
of BWTS to come down significantly,”
explained Lee.

All newbuilds will be required to be fitted
with a BWTS at the time of construction.

Ballast water treatment systems
manufacturers, including Techcross and

NK have reported that sensor failures are
a problem for their systems, with sensors
needing to be replaced every two to three
years. Both companies buy the sensors used
in their systems from an outside source and
Jae-chul Jung, assistant manager of sales
at NK in Busan, says “We are having to
replace sensors after two to three years, but
they are getting more reliable”

Both companies also identified crew
training as a crucial element to the safe,
efficient and effective operation of BWTS.
Lee said Techcross had established
training centres in Korea and Mumbai,
India, which offer training sessions
free of charge because the crew “need
to be educated” in trouble-shooting
and maintenance.

Lee said that the training programme
had been established following two
explosions caused by both “human error
and a design fault”. Both explosions had
been caused by the crew believing that

the BWTS had shut down, but in fact the
system was still running. “This caused
a build-up of pressure and finally an
explosion,” explained Lee, adding that the
initial solution was to fit a pressure relief
valve, but now they have new systems
in place that will prevent the build up of
pressure altogether.

Overall Techcross has signed contracts
for 869 units since 2009 up to 1 July this
year with 598 units delivered to the yards,
190 contracts were signed in 2014 and 220
in 2015. NK says it has had 404 orders in
total up to 2014 with 105 systems installed
and 59 ships have been delivered.

Both NK and Techcross said that
between 25-50% of ships fitted with
BWTS are actually operating them and
that this gives the manufacturers some
operational feedback that was previously
unavailable. Neither manufacturer
reported any major problems from the
systems in operation. NA
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Testing a vessel’'s mettle

Successful residual strength analysis during an emergency response depends

on using simplified approaches to ensure that rapid and accurate guidance is

provided to interested parties. The limitations of these simplified approaches

should be understood and validated by more advanced methods, write
Martin Petricic and Eric VanDerHorn, ABS

espite preventative efforts,
ships experience accidental
damage from collisions,

groundings and explosions which may
pose a risk to the safety of the ship’s
personnel, the vessel itself and the
surrounding environment.

Additionally, recent high-profile
marine incidents have shown the
pressure that is placed on ship-owners
in the aftermath of a casualty. This
has highlighted the need to better
understand the residual strength of
the structure, not only during the
initial stabilisation of the vessel at the
incident site, but also in managing the
transit of the damaged vessel safely to a
port or repair facility.

Hull girder ultimate strength
When considering an increasing
longitudinal bending moment,
the structural members of a hull
cross-section will begin to fail due to
buckling or yielding. The maximum
capacity of the cross-section
before complete global collapse is
known as the hull girder ultimate
strength (HGUS).

HGUS assessment is one of the most
fundamental analyses for determining
the global strength of the vessel in both
intact and damaged conditions.

Many studies have examined the
residual HGUS of damaged vessels and
various approaches have been proposed;
trom simplified formulae to full nonlinear
finite element analysis (NLFEA).

The approach most widely
implemented for the evaluation of the
residual HGUS is the Smith method,
also known as the incremental-iterative
method (IIM). This methodology
is employed during the design stage
in the International Association
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Accuracy in assessing residual strength following an accident can be crucial

Figure 1: Moment-curvature curves for intact tanker
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Incremental- Enhanced Incremental- Comparison
Iterative Method Iterative Method (IiM vs EIIM)
Ship Type Damage Hogging [GNm] Sagging [GNm] | Hogging [GNm] Sagging [GNm] | % Diff (H) % Diff (S)

Intact 9.443 -8.176 9444 -8.180 -0.01% -0.05%

FPSO Collision 8.700 -6.962 8239 6733 530% 3.28%
Grounding 6.565 -6.594 6.379 6.285 2.84% 4.68%
Intact 17.564 -15224 17 566 -15.232 -0.02% -0.05%

Tanker Collision 15.156 -12.145 13.902 -11.481 827% 5.46%
Grounding 13516 -13.586 13.372 -13.268 1.06% 234%
Intact 16.368 -14.482 16.378 -14.492 -0.06% -0.06%

Bulk Carrier Collision 14.874 -12.167 13572 -11518 8.76% 533%
Grounding 12.003 -13.590 11.946 -12.916 0.48% 4.96%

Table 1 Comparison of lIM and EIIM results 1IM HGUS results for applied VBM

of Classification Societies’ (IACS)
Common Structural Rules (CSR).

The incremental-iterative
method

The IIM is based on the assumption that
the vessel’s prismatic hull girder behaves
like a beam. Navier’s hypothesis states
that for a beam subjected to bending,
plane sections will remain plane as the
curvature or moment is continuously
increased. Based on this hypothesis, the
IIM assumes that the hull girder failure
will be due to stiffened panel failure
between two transverse frames, also called
inter-frame collapse. This assumption of
the inter-frame collapse failure mode has
been validated for intact vessels through
comparisons with NLFEA results.

In the IIM, a representative transverse
section of the hull girder is divided
into small longitudinal structural
elements. Each element is assumed to act
independently as the entire hull structure
is loaded and the resulting behaviour of
each structural element to this applied
load is determined using pre-calculated
elastic-plastic stress-strain curves (or
end-shortening curves).

The neutral axis of the transverse
section is located at the equilibrium
position determined by the balancing of
the tensile and compressive axial forces. To
apply a bending moment on the section,
the applied curvature is increased in a
process called curvature control, during
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which, incremental vertical and horizontal
curvatures are applied to the section with a
prescribed ratio, pH/ ¢V.

As the curvature is increased, the
structural response of the longitudinal
elements will result in the neutral axis
shifting to maintain equilibrium. After each
increment in curvature, the corresponding
resultant moment carried by all of the
structural elements can be calculated. This
represents the bending moment-curvature
relationship. The ultimate strength of
the hull girder is defined as the peak
value of the bending moment-curvature
relationship.

The traditional IIM, given as the
requirement in CSR, is based on the
curvature control method, where the
horizontal curvature is constrained,
@H=0. This is equivalent to restraining the
neutral axis of the section to be parallel
to the baseline. Thus, at each curvature
increment, the corresponding applied
vertical and horizontal bending moments
represent the applied moments necessary
for constraining the neutral axis to be
parallel to the baseline.

During the design stage, the intact cross
section considered is typically symmetrical
about the centreline. When applying the
IIM curvature control method to this
symmetric section, it is apparent that the
horizontal bending moment necessary
to constrain the horizontal curvature is
always zero. This conveniently allows
the traditional IIM ultimate bending

moment results to be evaluated by directly
comparing them with the design vertical
bending moment.

When the cross section is asymmetric,
the applied horizontal bending moment
required to keep the neutral axis parallel to
the baseline will no longer be zero. As the
curvature is increased, the corresponding
applied vertical and horizontal bending
moments will change nonlinearly to
maintain the prescribed curvature ratio.
Thus, when the peak value of the bending
moment-curvature ratio is reached, the
corresponding applied bending moment
represents a combination of both vertical
and horizontal bending. This makes
it impossible to evaluate the resulting
ultimate strength value with any specific
applied bending moment value.

The enhanced IIM
To overcome the limitations of the
traditional IIM method in handling
asymmetrical sections or combined
loading cases, an Enhanced IIM (EIIM)
can be considered. The EIIM uses an
alternative means of incremental load
control called the moment control
method. For the moment control
approach, instead of controlling the
curvature ratio, the vertical and horizontal
bending moments ratio applied to the
section is prescribed, MH/MV.

This approach ensures that the hull
girder ultimate moment can be compared
with any applied biaxial bending moment.

The Naval Architect October 2015
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Prior to running the analysis, a bending
moment ratio is prescribed corresponding
to the biaxial loading condition that is to be
considered. For each incremental step, the
curvature is increased and the neutral axis
must be translated and rotated to ensure
that the equilibrium conditions are met
and the prescribed bending moment ratio
is maintained.

To determine the rotation and
translation of the neutral axis at each
incremental curvature, the EIIM uses two
convergence criteria which ensure that
both force and moment equilibria are met.
An iterative loop is used to simultaneously
determine the position and rotation of the
neutral axis taking into account any given
structural asymmetry and applied biaxial
bending moment ratio.

Comparison of the
IIM and ElIM
The EIIM results were compared to the
results obtained using the traditional
IIM for several different sample ship
types subject to collision and grounding
damage extents as detailed in the Hull
Girder Residual Strength chapter of the
CSR. To simulate the damage, any element
that falls within the damaged region is
removed from the cross-section. The
first observation that can be made is that
the results for the intact case are nearly
identical. This is the expected result, since
the cross-section is symmetric and only a
vertical bending moment is applied.

This represents the unique case where
the curvature control method and moment
control method are equivalent.
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While the intact results are shown to
be similar, it can also be seen that for all
the considered damage cases, the EIIM
provides a more conservative estimate of
the HGUS than the traditional IIM.

This effect becomes more noticeable as
the degree of asymmetry is increased. The
largest differences are seen between the
IIM and EIIM for cases with the greatest
amount of structural asymmetry

This result can be explained by the
difference in the principles of curvature
control versus moment control. If the
transition between the intact structure and
the damaged structure is considered, it
can be noted that the neutral axis position
cannot be discontinuous at the point where
the damage begins. Rather, it will shift
continuously until an equilibrium point
is met near the centre of the longitudinal
extent of the damage. This is due to the
restraining effect of the surrounding intact
structure.

If the longitudinal extent of damage
were to be made infinitesimally small, the
stiffness of the surrounding intact structure
would fully restrain the neutral axis of the
damaged section. This is the condition
that is being considered in the case of the
traditional IIM with curvature control. As
the asymmetry in the structure becomes
more pronounced, these stiff boundary
conditions provide the required horizontal
bending moment restraint necessary to
maintain zero horizontal curvature.

This consequently results in a larger
HGUS value when compared to the EIIM
where the neutral axis plane orientation
is assumed to be unrestrained by the

Figure 2: Applied moment angle and
neutral axis angle

surrounding intact structure and fully
developed within the damage region.

Validation using NLFEA
Nonlinear finite element analysis (NLFEA)
is considered to be the most advanced
method for ultimate strength calculations
of intact and damaged hull structures.
It enables a refined computation of the
progressive collapse behaviour, it accounts
for the interaction between the local and
global failure modes, and it considers all
types of structural nonlinearities.

Therefore, NLFEA provides a good
baseline for validating the key assumptions
of simplified approaches, such as the IIM
and EIIM.

In an ongoing NLFEA study at ABS
involving more than two hundred damaged
cases and four different vessels, the key
IIM assumption of the interframe collapse
failure mode has been confirmed in all
intact cases and the majority of damaged
cases, even for heavily damaged structures.

Several cases were identified where
pure interframe collapse was not the
observed failure mode, and as such, these
cases show the largest deviations between
the different HGUS approaches. In those
cases, the damage to the transverse and
longitudinal structure is such that it leaves
a large unsupported portion of the deck
or inner bottom between the transverse
bulkheads leading to overall deck or inner
bottom buckling.

It is important to note, however, that
these cases occur due to the complete
removal of the specified damaged
structure from the model. This assumption
of damage is potentially conservative
since actual incidents will likely result
in buckled and yielded structure in the
damage region that could continue to
provide some level of structural support.
Further study is required to determine if
the non-interframe collapse failure modes
continue to occur when these complexities
in the damage definition are included in
the model.

Additionally, unlike the IIM and
EIIM, the NLFEA is a 3D approach, so
the longitudinal extent of the damage
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must also be considered. It has also been
confirmed in the ABS NLFEA study that
the longitudinal damage extent has a
very small effect on the ultimate bending
moment capacity. On the other hand,
the effect of discontinuities and stress
concentrations at the damage ends has a
significant negative impact on the onset
of progressive collapse of the hull girder.

Comparing IIM,

ElIM, and NLFEA

It can be concluded that the agreement
between all three methods in the intact
condition is quite good. This is consistent
with the results from past studies. It was
also found that compared to the NLFEA,
the EIIM presented an improvement
over the regular IIM in all the intact
and damaged cases. The improvement is
largest for collision damage cases where
the amount of structural asymmetry is
more pronounced.

Despite the improvement offered by
EIIM over IIM for all cases, the difference
between the NLFEA and EIIM results
was still large for several of the damage
cases. The largest difference between the
NLFEA and the EIIM in analysed damaged
scenarios is 13.59%.

It was postulated that the potential
reason for this discrepancy is the existence
of sharp damage corners and structural
discontinuities in the longitudinal
direction for the NLFEA model. To test this
theory, the longitudinal damage extent was
changed from three web frames (3 WF) to
extend along the entire length of the FEA
model (ALL WE), effectively removing
the discontinuities in the longitudinal
direction. After re-running the NLFEA
model with this change, the results come
into an excellent agreement with the EIIM
(-2.33% difference). This similar effect was
also observed for the other damage cases.

This demonstrates the sensitivity of
NLFEA to the existence of structural
discontinuities and stress concentration
areas that can lead to earlier development
of failure mechanisms and different overall
collapse sequences. This also points out
one potential difficulty in modelling the
real-world damage scenarios using NLFEA
in emergency situations where knowledge
of the true damage extent may be difficult
to obtain.
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Comparison Comparison

(IIM vs NLFEA) (EIIM vs NLFEA)
FPSO -6.62% 261% 6.61% -2 56%
Tanker 6.15% 3.03% 6.14% -2.98%
Bulk Carrier -6.69% 7.66% -6.63% -7.59%

Table 2 Comparison of HGUS results for the intact condition

Comparison
(IIM vs NLFEA)

Comparison
(EIIM vs NLFEA)

FPSO 12.92% 9.97%
Tanker 18.31% 3.26% 13.59% -2.33%
Bulk Carrier 14.92% 8.22% 9.46% 3.05%

Table 3 Comparison of HGUS results for the collision condition

Comparison

(IIM vs NLFEA)

FPSO 13.37%
Tanker 6.02%
Bulk Carrier 12.85%

Comparison
(EIIM vs NLFEA)

10.84%
5.01%

12.43%

Table 4 Comparison of HGUS results for the grounding condition

However, removal of the structural
discontinuities did not address the differences
in the results for all of the damage cases. As
was previously stated, several cases exhibited
non-interframe collapse failure modes. For
the bulk carrier with grounding damage in
hogging, the effect of the non-interframe
buckling mode, after the longitudinal damage
discontinuity effect is removed, remains at

8.93%. This result is consistent with the fact
that overall inner bottom buckling is the
primary failure mode and this deviation from
the IIM assumptions leads to the difference
in results.

Conclusions
The results for the traditional IIM were
compared with the results from the EIIM

Figure 3: Failure modes on damaged and intact side of a bulk carrier with collision

damage in pure sagging

Non-interframe g
ilure mode (damaged side)

Interframe failure
| mode (intact side)
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for both the intact and damage conditions. Next, to validate the

EIIM approach for residual strength calculations, an extensive

comparison with the NLFEA results was performed. The

following was concluded:

® Agreement in the results for all three methods is quite
good for the intact condition;

® The EIIM method yielded results that are consistently
more conservative and closer to the NLFEA results, when
compared to the IIM method, especially in damaged cases
with a high degree of asymmetry. The interframe collapse
assumption has been confirmed by the NLFEA for all
intact cases and most of the damaged cases;

® In all the damaged cases with the default longitudinal
damage extent, the NLFEA yielded more conservative
results compared to the EIIM;

® The effect of structural discontinuities at the longitudinal
damage ends of the NLFEA model has a significant
negative impact on the onset of failure mechanisms and
the progression of hull girder collapse;

® If the effects of longitudinal structural discontinuities
are removed, the agreement between EIIM and NLFEA
becomes very good.

The results from this study support the use of an
incremental-iterative approach to evaluate the residual
hull girder strength of a damaged vessel during an
emergency response. The NLFEA analysis confirmed that
the primary assumptions of the IIM, such as interframe
collapse, still mostly hold true in the damage condition.

Additionally, NLFEA has shown that the EIIM
provides an improvement over the traditional IIM when
considering asymmetrically-damaged cross sections.
Finally, while NLFEA provides the most conservative
results, the time and complexity in performing this type
of analysis does not support its application in emergency
response situations. NA
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Modern materials fight fires better

Replacement gas for the now banned halon, which proved lethal, is making

fire-fighting onboard ship less of a hazard, writes Sandra Speares

irefighting training is just one of the
Fcourses that takes place at Wilhelmsen

Ships Service’s facility in Antwerp
under the aegis of Roger Gundermann,
technical manager Safety Service.

Ships are equipped with both portable
firefighting systems and breathing apparatus,
but also fixed firefighting systems which
could amount to many hundreds of cylinders,
commonly using CO,

WSS’s sister company Wilhelmsen
Technical Solutions supplies shipyards and
newbuildings with fixed systems. Once the
ship enters into service it moves to WSS for
supplies of chemicals or firefighting services.
While the use of halon for fighting engine
room fires was banned several years ago,
there are alternative gases available which
are man-made and more user-friendly than
CO, which is lethal for anyone in an enclosed
space if used when a fire breaks out.

In the case of chemical gas, “you should
vacate the space before you put the gas in
there, but if an accident did happen and
somebody was in the space it is not life
threatening. Chemical gases and inter gases
are much less life threatening”

WSS does not produce those gases itself
but big suppliers include Dupont and ICIL
A mixture of training and experience is very
important he says, not least because people
will react differently in a stressful situation.
Regional managers will assess whether those
trained are competent.

Small fires can be tackled with portable fire
extinguishers, but engine rooms contain a lot
of flammable material and high pressures
can mean the fire can spread very rapidly.
The firefighting systems are highly regulated
and are not automatic in order to ensure the
system does not go oft when people are still
in the room. CO, cylinders must be stored
outside. Release cabinets for the CO, are
operated in a sequence with a key in one
cabinet used to open the next one.

“There are alot of steps to be taken in order
to operate the system”. While training drills
onboard may be monthly or every two weeks
for firefighting and breathing apparatus, drills

for the more complex equipment are rarer
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and much depends on how good the operator
is. “There are some very well organised ships
and some less organised ships;” he says.
When each release cabinet is opened
there is a time delay with flashing lights
and alarms to warn the crew to vacate the

premises and a further time delay before
the gas is actually pumped into the enclosed
space. WSS is responsible for removing the
cylinders from ships when they are empty
or need servicing and does this in its own
service centres.

Foam systems are also used for fire
protection in the engine room. With high
expansion foam, which mixes foam liquid
with water. One litre of liquid will provide
600 litres of foam bubbles, he explains. One of
the new generation gases is a product from 3M
called Novec 1230. Gundermann explains that
it has good fire extinguishing properties and
the gas has a very low evaporation rate. Like
halon it is possible to remain in the engine

Roger Gunderman
says new fire
fighting systems
are safer than the
earlier CO, systems

room without danger, but it is much more
eco-friendly than halon he says.

3M Novec 1230 Fire Protection Fluid is
an advanced, “next generation” clean agent
halon replacement designed to balance
industry concerns for performance, human
safety and the environment, according to
the manufacturers. “This makes Novec 1230
fluid the first option to non-sustainable
technologies suitable for use in a wide range
of offshore and land-based operations/
applications to protect occupied spaces,
critical equipment & most of all people””

Gundermann says that CO, system
regulations require it to be discharged within
two minutes. With Novec the discharge is
10 seconds.

WSS also produces a wide range of
chemicals through its Unitor brand
including cleaning products to protect
seafarers from infections. All the products
are produced in Norway. NA
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Redesigns and future needs

Developments in the collection, storage and analysis of data can make the

future efficacy of bulbous bows and other retrofit designs a little more certain,

according to DNV GL

erman and Norwegian
classification society, DNV GL,
is developing a data tool that

will help to define the operational and
alternative operational profiles of vessels
undergoing efficiency retrofits. The new
tool will act as a preliminary study that
“may serve as a guideline to setup the future
operational profile of the vessel class under
consideration for ECO Retrofit Bow; says
DNV GL.

The tool, ECO Explorer, reflects a shift
towards the study of off-design conditions,
and is set to work in partnership with
Automatic Identification System (AIS)
data and noon reports, producing a
database of design information that will
allow technicians and customers alike to
instantaneously calculate the results of
different efficiency measures in terms of
their predicted savings. This will provide
a more detailed picture of the effect and
cost of changes to operating conditions,
future-proofing design work, according
to DNV GL.

A typical retrofit bow project is divided
into four phases: lines digitalisation; a
cost-benefit analysis of the potential effects
a retrofit project might have; the carrying
out of the retrofit investigation if it has been
deemed viable; and model tests, which
act to authenticate the findings of the
computerised investigation.

However, this design process fails to
consider the selection of the operational
profile, the profile on which retrofit projects
are based. Loosely defined, the operational
profile is the level of efficiency best suited to
the physical and commercial conditions the
ship operates within, which makes the value
of the retrofitting project dependent on the
operational profile chosen. For example, if
the operational profile was not necessarily
what the client intended, the costly retrofit
calculation would have little impact,
damaging the ROL

In the past, says DNV GL, retrofit service
providers expected to receive operational
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profiles from their clients, but these were
inherently difficult for clients to pinpoint
because of a lack of comparative data for
ship performance. Indeed, the necessary
tools to carry out a thorough examination
of differing operational profiles did not exist.

Clients were left with numerous questions
as a result of this ‘best guess’ scenario: have I
identified the correct saving potential of my
vessel; could I have chosen a ‘better’ profile;
what would happen if we came to operate at
other conditions in the future? All of which
indicated that design specificity without
the facility for inter-vessel or inter-design
comparison was problematic, hindering
decision-makers and increasing the risk of
poorly conceived bow retrofit projects.

In addition, market volatility, especially
the cost of oil, continues to force operators
and service providers to more deeply
scrutinise how ships are functioning, can
function and should be functioning in
the future. Perhaps more starkly than in
any other industry, fuel costs are literally

shaping operations; bulbous bow redesigns
and new retrofits reflect an operator’s
need to optimise their vessel for fast or
slow-steaming conditions depending on the
price of oil

The ECO Explorer database tool, which
is still in the development stage, mitigates
these issues in a unique way, according
to DNV GL. It works from an underlying
database of 5,000 bow designs (created and
analysed in advance), AIS data, technical
vessel information and vessel performance
data, which can be used for comparing
operational profiles. As more clients use
the service, entering their own specification
needs into the system, the pool of stored
data increases, allowing for a progressively
more detailed insight into hypothetical
performance and savings.

Crucially, the new tool helps clients
in two ways. Firstly, by replacing narrow
studies based on a contracted maximum
speed with parameter studies that seek out a
broader range of operational conditions, and
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secondly, by immediately calculating their
return on investment (ROI) as individual
variables are changed.

Parameter studies are an important
response to market volatility as they
incorporate the effects of market changes.
ECO Explorer facilitates this wider study,
working from design weightings (usually
related to the fuel oil consumption and
estimated time the vessel is sailing in
each condition) which can be applied
to fit customer briefs on an individual
basis. These act to assure ship owners
and operators of their commercial future,
guaranteeing a wider range of conditions
in which their redesigned vessels can
cost-effectively operate, according to
DNV GL.

AIS data provides the range of
operational cases for the particular vessel
class under consideration or for similar
vessels belonging to competitors. DNV
GL says, ECO Explorer can use this data
to show whether it makes sense to impose
constraints like a desired minimum
performance at a specific point (e.g.
catch up speed), or if lower or higher
draughts can be included in the profile.
In addition, hydrodynamic properties,
such as delivered power, are computed
for each single variant as well as each
operational condition in the database,
further specifying the study.

However, for any practical operator,
ROI is the bottom line. To meet this need,
the interactive Excel tool can assess fuel
cost savings based on how operational

-0.3

CFD-based performance prediction is used in ECO Explorer’s calculation of annual

operational savings

profiles are defined, extrapolating
CFD-based performance prediction to
represent annual operational savings
(US dollars) in real-time. This “real-time”
calculation is an important feature, as
“Should customers want to change any
elements of the analysis the tool simply
recalibrates the new input to create more
what-if scenarios and to ensure that
the final design is future-proof,” says
DNV GL. This makes it much easier for
customers to choose the right design
profile for their present and potential
future needs. The tool uses an integrated
fuel consumption calculator to translate

vessel power reduction to US dollars per
annum, and takes aspects such as fleet size,
conversion costs and fuel price into account
to estimate the return on investment.

While the future is inherently
uncertain, and future-proofing may
always be too strong a description, DNV
GL appears to have expanded its sphere of
analysis to answer a great deal more ‘what
if” scenarios for its customers. Operators
with tightly held purse strings are sure
to be pleased with the added security
DNV GLs database and ECO Explorer
tool offers long-term investment in bow
retrofit designs. NA

Part of the ECO Explorer interface comparing the return on invesiment of different operational profiles

Return on investment in fleet

€/usD: | 0.79][-]
Steel price; | 4.00|[USD/kg]

Fleet sze:l .1-?[-:

Interest rate: | 6.0%

Years of operation: | 10][a]

- Oprimization (incl. potential) flat 101,266 USD

- Model testing fiat 107,278 UsSD

- Steelwork for new bulbous bow per vessel 504,648 USD

e S ——a o
Total (per vessel) 520,690 UsSD

Return on investment in fleet
Accumulated savings after 10 years

Met present value when considzring 10 years

Target profile Alternative profile

18 months 20 months

3,608,332 USD 3,208,354 UsSD

2,013,757 UsD 1,790,411 UsD
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RDSO by coupling CAESES and NavCad

HydroComp, Inc. and Friendship Systems AG have successfully completed

an optimised submersible AUV hull form design by utilising the companies’

principal software tools as a coupled solution for Rapid Design Space
Optimisation (RDSO). Donald MacPherson, HydroComp and Stefan
Harries, Friendship Systems report

eometric hull form modelling
d optimisation was performed
by Friendship Systems CAESES

with hydrodynamic analysis conducted in
HydroComp NavCad (Premium Edition).
This study employed a new scripting module
in NavCad so that it can be run as a very
efficient “coupled solver” simulation library.

The original intent of the design study was
to develop an AUV hull form optimised for
minimum shaft power using an open-source
CED package. However, it was determined
that the time needed with CFD to investigate
the scope of variants to be considered (ie.
the design space) greatly exceeded the
allotted time and resources. In response to
this, the coupled RDSO pairing of CAESES
and NavCad was employed as a preparatory
stage to narrow the scope of the design
space and also to establish quantitative
benchmarks for the CFD analysis. Simply,
HydroComp’s NavCad software was utilised
for the automated prediction of resistance
and propulsion for each of the CAESES
optimising design variants.

To insure that overall cost- and
time-effectiveness of a design solution is
as high as possible, it is necessary to make
use of Rapid Design Space Optimisation.
The CAESES-NavCad RDSO solution
insures that the potent CFD resources are
focused on localized optimization and
validation of results.

Overview of computational
approach

The paired software tools were given
clearly defined responsibilities — CAESES
for geometry creation and optimisation,
and NavCad Premium for hydrodynamic
hull form and propulsor analysis. The
connection was via flat text file transfer
of data and instructions to NavCad from
CAESES and performance results to
CAESES from NavCad.
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Fig. 1: Processes
and file transfer

between CAESES

and NavCad

Premium

ANALYSIS

NavCad Premium (NC-P)

CAESES

NavCad Premium (NC-P)

CAESES is the “design manager” of the
coupled pair, with NavCad generating
the simulation performance results.
Both programs are launched and run
simultaneously; using a NavCad-based “run
script” data transfer utility as needed. The
general approach is illustrated in Figure 1.

The steps to setup and run an optimising
RDSO calculation between CAESES and
NavCad are:

a. Create a parent of the hull form and
determine the defining geometric
parameters that will be allowed to vary,
and appropriately prepare the geometry
in CAESES. Establish the CAESES
optimisation techniques (as described
further below).

b. Define the prediction settings to apply
in NavCad (e.g. resistance prediction
method and options) and create a
master file. (Note: Although the entire
command set can be passed to NavCad
using scripting calls, it is often more

convenient to set up a master NavCad
project file with all analysis settings, and
then limit the data transfer to just the
variables that can be changed.)

c. Launch NavCad in quiet “server mode”
and establish data communication
parameters using command line
arguments. A unique NavCad server
process “handle” ID insures the fidelity
and security of the coupled calculation
space. This handle ID is returned to
CAESES to use with calls to this particular
instance of NavCad.

d. Adjust the hull form in CAESES (per the
defined optimisation technique).

e. CAESES prepares a NavCad Premium script
for the given variant adjustment. The script
includes instructions to open the pre-defined
“master settings” project file, pass data
for the adjusted CAESES geometry, run
calculations, and return results.

f. NavCad completes the calculation and
CAESES will poll for the return of results
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via a transfer file notice mechanism (such
as file time stamp). It then applies the
NavCad results for use by the optimisation
algorithm. Repeat steps d-f for each variant.

g. Upon completion of the optimisation study,
CAESES passes a script call that closes the
NavCad Premium server process.

CAESES and NavCad are
simultaneously, and each is launched
under compliance of its own end-user
licensing. During the time that CAESES
manages the RDSO study, a dedicated
instance of NavCad must also be running
and “connected” so that calculation
authority remains with CAESES. Once a
NavCad process is launched for CAESES,
it will exclusively serve it until NavCad is
closed and the program license is released.
This dedicated instance of NavCad insures
that calculations are completed and
returned properly without interruption
from other clients, disruption of
calculation timing, misdirection of results,
or premature unloading of NavCad.

run

AUV performance simulation
HydroComp recently developed a
parametric prediction module for
submarine and SWATH performance
prediction for NavCad. The definition
of “body-of-revolution” submersible
geometry is suitable for the AUV study
and uses three longitudinal regions - a
forward ellipsoid-like nose, cylindrical
mid-body, and an aft ogive-like tail, Figure
2. (The strut is only needed for SWATH
and is ignored for the AUV.)

The standard ITTC-1978 Performance
Prediction Method is used for the
prediction of resistance and hull-propulsor
interaction. NavCad’s existing function
library was called on for added appendage
resistance as well as propeller sizing and

Strut

|¢—TE fiwd TR—» (i ord

Strut
Thickness

=

Radlus
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Fig. 2: AUV geometry definition

CAESES geometry
management

As a Computer Aided Engineering (CAE)
system for optimising design studies,
CAESES calls on third-party analysis
(simulation) codes, utilising their outputs
to drive the design evolution. CAESES
manages geometry (and its variations),
pre-processing, connection to the third-party
codes, post-processed ranking of variants,
and general design assessment.

Several modelling strategies are available
to define and vary CAD geometry - the
user can set up fully-parametric models
from scratch (which was employed for the
AUV project) or existing geometry can be
imported with only the pertinent changes
described parametrically. The search for
optimum principle dimensions is nearly
always best served with a fully-parametric
model, as they enable investigation of broad
changes in early design and fine-tuning at
later stages.

For the purposes of relatively simple AUV
geometry, just a handful of discrete hull form
parameters (e.g. length, displacement, wetted
surface, etc.) adequately describe the model
— all of which are built from forward (nose)
and aft (tail) shape equations using only body
diameter, forward length, and aft length as
variables. All other hull form parameters are

propulsion analysis. dependent on these three variables.
0.36625 nan nan
0.30625 nan nan G
HydroComp NavCad 2014
- Build: 14.02.0029.5491.100
3 m | ®"* Parsing script...

- I." % L‘r’;l I'-):I

64

Fig. 3: NavCad
“quiet server
mode” nofification

11:31 AM
8/26/2014

Scripting for batch calculation
NavCad Premium includes two features that
allow it to run as a coupled solver, including
a batch or macro scripting API for data
and processes, and quiet mode operation
without the GUI (i.e. “server” mode).
HydroCompss scripting API was inspired
by other scripting languages (such as
VBScript), and was developed to be simple,
logical, and object-oriented. (Scripting
is also being added to the HydroComp
PropElement detail propeller code.) A
simple example script for surface shipbatch
calculations is shown below:
App.Clear
App.OpenFile “C:\Temp\MyProject.hcnc”
* set description
Project.Description “New data available”
‘ add new hull data for the transom stern
Hull BeamWLAtTr 9.14 m
Hull. ImmersionDraftAtTr 2.05 m
‘ refine speeds
SpeedPerformance.Count 10
SpeedPerformance.Speed 6 8 10 12 14 16
18192022 kt
‘ point to 19 kts as the design speed
SpeedPerformance.DesignSpeedIndex 7
‘ change the rudder type
Appendage.RudderType BalancedPlate
‘ change the resistance prediction method
Resistance.HullDragMethod FungCRTS
‘ run prediction
App.BuildResistancePrediction
¢ push pertinent results to output file
App.StartOutput “C:\Temp\NewOutput.txt”
SpeedPerformance.
AddToOutput Count
SpeedPerformance.
AddToOutput Speed
SpeedPerformance.
AddToOutput DragTotal
App.EndOutput
CAESES launches NavCad in quiet
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server mode, and it runs as a background
application. (See the notification popup
in Figure 3.) The process is simple,
computationally very efficient, and
mitigates typical cross-platform hurdles.
NavCad can be shelled in server mode
from any platform that can read and write
to a Windows computer, including from a
Linux computer on a common network.

Optimising the design
The objective function for the AUV study
was to minimise shaft power for a given
displacement volume. Each iteration
included prediction of resistance followed
by sizing of a thrust-matched two-bladed
fixed pitch propeller. Propeller matching
was conducted using NavCad’s internal
propeller optimisation routine, rather
than optimisation within CAESES.
Several CAESES optimising strategies
(i.e. “design engines”) were tested. “Sobol
sequencing” is a popular technique to
explore a design space by placing the
next variant in the region that is currently
least “populated”. As a quasi-random
search, its pattern may look random, but
it is actually deterministic. The Sobol
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Fig.4: Successful
candidate: 2.17 m
LL040mD, 220N
Resistance, 45.6 kW
Power

Fig. 5: Successful
candidate: 2.32 m
LL0.36mD,24.6 N
Resistance, 51.4 kW
Power

Fig. 6: Unsuccessful
candidate: 3.70 m
L028mD, 474N
Resistance, 108.3
kW Power

Fig. 7: Unsuccessful
candidate: 3.79 m
LL0.28mD, 61.7 N
Resistance, 148.5
kW Power

objective is to gather information about
the design task with as little computational
cost as possible. Unlike a matrix-like
exhaustive search, a Sobol sequence will
not necessarily increase the number of
evaluated variants in proportion to the
number of free variables.

Once a constrained design space hasbeen
established, an “exhaustive search” then
interrogates the design space. The defined
geometric parameters are systematically
varied in a multi-dimensional matrix,
evaluated, and documented. Of course,
a design space could easily reach many
thousands of potential variants, so
an exhaustive search is typically only
appropriate when using highly efficient
solvers and very few free variables.

The best results came from mapping
out the design space with Sobol followed
by an “exhaustive search” within a reduced
domain and with adapted bounds for
the free variables. Since the NavCad
calculations are very efficient (taking less
than 5 seconds for resistance, propeller
sizing, and propulsion analysis on an
office-grade Windows computer), a large
Sobol analysis of more than two-thousand

designs was run over the course of a few
hours. The results allowed the geometry
to be refined, with the range of the design
variables tightened to exclude results with
higher shaft power. An exhaustive search
with four subdivisions on three variables
was run on this new geometry, which
ultimately produced the final design.

The set of just three variables was
deliberately selected for this exploratory
study. Of course, commercial studies
likely additional
constraints such as for payload geometries
(a minimum mid-body length, for
example) or LCB position (for vehicle
manoeuvring). Greater complexity is
easily accommodated by the coupled
CAESES-NavCad RDSO solution.

would include

Analysis and selection
of designs
As mentioned, three variables (diameter,
forward length, aft length) were evaluated
in a systematic series, so four values
spanning each variable range make up
a final series of 64 variants. Using an
ordinary business-grade computer (3.3
GHz Intel-i5; 8 GB RAM; 64-bit Windows
7), total computational time of only
5m:41s was required for the series analysis
(i.e. 5.3 s per variant).

The search offered the following
example results. (Images are in correct
relative scale.)

Conclusions
The CAESES-NavCad study confirmed
that a shorter length with larger diameter
best served the objective of minimum
shaft power (as realised via lower drag and
larger available propeller diameter). For the
particular design speed, this is consistent
with expectations. Of course, the outcome
may be very different with a different design
speed or different design constraints.
RDSO is achieved via coupling of
CAESES and NavCad, due both to the use
of NavCad Premium as a very efficient
solver and the linked modelling and
optimisation capabilities of CAESES. The
very broad and comprehensive prediction
models in NavCad with the adaptive
geometric modelling and optimising
capabilities of CAESES make this a
valuable pairing for the RDSO of any
marine vehicle. NA
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A positive trend

Luxembourg-based dredger specialist, Jan De Nul Group, has invested in

a variety of new vessels this year in response to positive market trends and

demands in the dredger sector

ree new-builds have been
commissioned by Jan De Nul of
Luxembourg, including the world’s

largest cutter suction dredger and two smaller
multipurpose vessels. The company has
continued to pursue development and growth
despite the challenging economic climate
affecting many in the marine industry.

JDN806? - ‘the greatest’

The record-breaking 151m cutter-suction
dredger, referred to as JDN8069, is set to
improve Jan De Nul's operational capability,
extending its reach and range of activities.

A spokesperson for the company says:
“With this new vessel we will be able to
dredge harder rock, to discharge the dredged
soil over larger distances, to work in more
extreme wave conditions. .. Thus significantly
enlarging the range of works we can perform.”’

The vessel will be powered by MAN Diesel
& Turbo, who will provide one MAN 14V48/
CR engine with an output of 16,800kW
and two MAN 9L48/60CR engines with
individual outputs of 10,800kW Its total diesel
installed power is over 40MW, substantially
greater than the current largest cutter-suction
dredger, ] EJ De Nul — also owned by Jan De
Nul Group. RENK, part of the MAN Group,

TECHNICAL PARTICULARS
JDN8069

Length, oa 1513 m
Breadth 360m
Draught 575m
Eredang depthce s s 450m
Suction pipe diameter ... 1.100mm
Discharge pipe diameter ... 1.100mm
/1.000mm

Barge loading pipe diameter..__. 1,000 mm
Submerged pump power ... 8500 kW
Inboard pump power..._._......... 2% 3,000 kW
Cutter power 8500 kW
Propulsionpower ... 2% 3,000 kW
Total installed diese! power 40,975 kW
Speed 120knofs

L5

will provide gearboxes for the vessels’ diesel-
electric plant, cutter-head drive, dredger, and
booster pumps.

Vice president and head of four-stroke
marine at MAN Diesel & Turbo, Lex Nijsen,
says: “This new vessel represents a significant
development within the dredger segment in
that, up to now, the largest installed power on
similar vessels was approximately 27-28MW,
a figure the new vessel easily surpasses”

Each engine is equipped with TCA-type
exhaust-gas turbochargers, electronic
fuel-injection systems, and hardware and
software for engine control, monitoring
and diagnosis.

JDNB8069 features a flexible spudcarrier
with adaptive control of longitudinal
movement and force, the roll angle and
moment, and the pitch angle and moment.
It also offers a flexible suspension of the
cutterladder, which absorbs the shock and
vibration incurred during rock dredging.

The vessel will be built at the Uljanik
Brodogradiliste shipyard, Pula, Croatia, and
is scheduled for completion in February 2017.

A sister solution

Two new multipurpose vessels, JDN8625 &
JDNB8619, will also be added to Jan De Nul's
expanding modern fleet. These sister vessels
will be diesel-electric powered and offer
cable-laying and rock installation modes,
freeing up other vessels which have previously
been converted for these purposes.

TECHNICAL PARTICULARS
JDN8625 & JDN8619

Speed
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A spokesperson for Jan De Nul says:
“In addition to the large SRI [Subsea Rock
Installation] vessels in the fleet, JDN uses
two converted splitbarges for smaller rock
installation works, or in case a smaller vessel
is needed to safely access the area. The new
vessels will perform this kind of work in a
more efficient and economical way. This will
also enable us to return the converted vessels
to their original function, ie. splitbarges
operating together with barge-loading cutter
dredgers or backhoes”

Operators will be able to install rocks at
depths of roughly 600m while using the
vessels in rock installation mode, utilising
a flexible and inclined fall pipe that will
enable accurate rock installation around
a variety of structures, including offshore
foundations and oil & gas platforms,
according to the company.

The vessels can also support subsea
trenchers on the burial of cable, and can
be fitted with a cable carousel and other
related equipment. DP2 systems enable
the cable laying and rock installation
modes, maintaining the vessels’ position
during operations.

The sister vessels will be built at AVIC
Weihai shipyard in Weihai, China, and are
scheduled for completion in 2017. The vessels
comply with the IMO Code for Special
Purpose Ships.

Continuing the frend

‘When asked about the future for Jan De Nul,
a spokesperson said that the company will
always endeavour to provide clients with the
best and most economical solution for their
project, maintaining a forward-facing and
technologically inclusive philosophy.

“Jan De Nul Group is constantly
investing in its equipment and in new
technologies. There are always new designs
of vessels on the shelf. It is a permanent
process. Of course, not all designs made
are ordered at a shipyard, but we are
always looking for new opportunities,
new technologies, new designs” NA
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A new era - the arrival of the motorship

Just before the First World War and in the same year that Titanic was lost the
pioneering motorship Selandia entered service. Richard White takes a look

at the dicussions surrounding the vessel generally accepted as the herald for

modern age shipping

uch has been written, justifiably,

about the pioneering motorship

Selandia of 1912, both when
the ship was new and on the centenary. It
was far from the first diesel powered ship
but its success and its economical operation
convinced many shipowners that the diesel
was the marine powerplant of the future.

An example of the intense interest
attending Selandia and its sisterships was
a paper by Ivar Knudsen of Burmeister &
Wain (B&W) in Copenhagen read by ] T
Milton at the INA Spring Meetings in 1912.
Titled “Results of trials of the diesel engined
seagoing vessel Selandia” it covered seatrials
and the first part of the maiden voyage to
London, with a follow up that the ship had
reached the Red Sea on its voyage to Bangkok
and was running well.

In December 1910 the East Asiatic
Company of Copenhagen placed orders with
B&W for two vessels, Selandia and Fionia.
They were to be 113m long, 16m beam,
9m deep and 7,000dwt on a 7m draught to
suit the harbour approach depths and cargo
volumes of the company’s Far East trade.

Layout was two hatches forward, then
superstructure with bridge and well-appointed
passenger accommodation, a hold aft of this,
then the engineroom above which were the
officers’ quarters, an aft fourth hatch and crew
accommodation in the poop. In an age of big
funnels and status in having several of them,
the EAC motorships were conspicuous in not
having funnels at all, the exhaust being led up
the aft mast, driving home the message that
here was something different.

Knudsen's INA paper concentrated on the
main engines and auxiliary machinery. B&W
had become an early Diesel licensee and had
developed engines of various sizes for land
and marine power. Selandia was given two
8-cylinder engines of 21in bore, a size that
was at the time considered to be the largest
that would avoid piston cooling problems,
of the four stroke type direct coupled to twin
screws turning at nominally 140rpm.
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Each engine was rated at 1,250 indicated hp.
Selandia’s engines were totally enclosed and
force lubricated. A direct coupled engine has
to be reversible, one of the major challenges to
the designer especially with 4-stroke engines
because of the need to alter valve timing to suit
the direction of rotation.

B&W had developed an effective way by
lifting the cam followers and then moving
the camshaft along to bring into play a
second set of cams. Direct air starting used
air at 20bar produced by compressors driven
from the auxiliary engines, which also drove
the dynamos to supply the ship’s extensive
electrical system, including pumps, all the
winches and the electrohydraulic steering
gear. Some of the air was further compressed

to 60bar by compressors on the main

Selandia was
delivered in

1912 and was a
pioneering design
at the time

engines for the air-blast fuel injection system.
A small oil fired boiler provided steam for
cabin heating, the evaporators for making
fresh water, and for cargo hold firefighting.
Selandia’s trip to West India Dock in
London was not on the itinerary of a normal
EAC voyage, but was designed to present the
ship to naval as well as commercial marine
visitors. The INA meeting was well attended,
with some notable people taking part in the
extensive discussions at the meeting which
ranged widely. Some speakers disliked the
closed crankcase engines, wanting open
frames like the reciprocating steam engines
that marine engineers were familiar with,
others wanted pumps and compressors
built on to main diesel engines, not driven
by auxiliary engines; criticisms that drew
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the response from Knudsen that in constant
stopping and starting, main engine driven
compressors would not keep up with demand,
and that closed crankcases with doors allowed
both full pressure lube oil circulation and ease
of inspection. Some queried the wisdom of
using sea water for main engine cooling, while
others wanted to promote bigger and more
powerful engines of various configurations
they were planning or building.

The most interesting part of the discussion
was, however, about oil as marine fuel. The tone
was set by Sir Marcus Samuel (of Shell) whose
company was supplying EAC with oil fuel
from wells in Borneo. “We have guaranteed
them supplies for five years at an extremely low
price” He reminded the audience that diesel
ships were not entirely novel, and that the
pioneering tanker Vidcanus, a much smaller
vessel, had been giving good service for a year.

The rate of diesel ship evolution was
amazingly quick, and he said “It is because I
feel absolutely convinced beyond any doubt
that these engines are going to take the place
of steam that I speak as forcibly as I do upon
the subject. The question of oil supply is
undoubtedly a grave one, but if you will accept
it from me, I say without hesitation that we
have no fear whatever of the oil not being
forthcoming. In our own fields in far away
Borneo our production today is something
over two and a half million tons of oil, but
could be enormously increased if we had the
offtake. At present we have not only nothing
like the number of wells flowing which we
might have, but we have been obliged to shut
them down”

Fuel consumption of diesel engines, and
comparison with coal fired steam was covered
in some detail. In his paper Knudsen had given
consumption for Selandia as 165 grammes
per indicated horsepower per hour for all
purposes. This was queried. Knudsen clarified
the matter. This figure could be broken down
into 145g for the main engines and the rest to
all the auxiliary engines, but the IHP being that
of the main engines. Both engines for Selandia
had been run on the Copenhagen testbeds
driving a dynamo. The service rating of each
engine was 1,250 THP, a conservative figure as
1,500 had been demonstrated. At 1,250IHP
the mechanical efficiency was 85%. If we
recalculate into today’s normal units we get a
specific consumption of 229g/bkWh for main

engine alone, or 260g/bkWh for all purposes
referred to main engine output.
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Selandia en route to Asia

Selandia carried enough oil in double
bottom and wing tanks for 30,000 nautical
miles at service speed. Knudsen noted that
the fuel had a paraffin content and stiffened,
becoming unpumpable at low temperature.
To ensure reliable operation in winter in
Danish waters wing tanks were fitted with
heating coils.

There was interest in comparing the work
got out of a tonne of fuel in a motorship like
Selandia with a coal fired steamship of the
same size and power. This was difficult as
oil carried in double bottoms did not affect
cargo space, whereas bunkers needed for a
long range on coal did. But there was broad
agreement that 2 tonnes of oil would do the
work of 3 tonnes of coal in a boiler, and that
for a tonne of oil used by a diesel engined
ship, a coal fired steamer would consume
more than 4 tonnes of fuel.

A delegate from the Royal Navy said
an economical engine would be welcome,
particularly for commerce protection vessels
that could stay at sea for months without
refuelling. Some existing steam warships
of this type were coal eaters and we did not
get what we wanted out of them” He also
raised the question of oil supply and storage.
“We have our coal — at least we hope we have
got it- although we cannot get at it just now
owing to the strike — but how about oil fuel?”

It happened by coincidence that Selandia’s
London visit occured during a coalminers’
strike and coal shortage, sharpening
awareness of marine fuel supply. Countries
without fossil fuel could adopt the motorship

with an open mind, but the UK, sitting on
huge resources of high quality coal, had
built a great coal distribution system along
the world’s sealanes, and a powerful coal
and steamship lobby that spent decades
resisting the encroachment by motorships.
But the Navy was already making the big
decision to use oil fuel in major warships to
improve availability, getting away from the
frequent labour intensive and prolonged
bunkering of coal, and the government
was setting up the strategic arrangements
to secure supplies.

EAC:s faith in the diesel engine proved
well-founded. Selandia had a long career,
with EAC until 1934, eventually being
wrecked off Japan in 1942 after several
changes of ownership. Fionia was successful
in a different way. Within weeks of delivery
from B&W it went to Germany, and was
bought by Hamburg America Line, who
had already ordered motorships that had
not yet been delivered. Fionia was scrapped
in 1939. The third vessel in the trio had
been ordered from a Scottish yard that had
built good steamships for EAC. But they
had greatly underestimated the level of
precision needed to make a successful large
marine diesel (one comment was that they
didn't recognise any measurement less than
a sixteenth of an inch), and engine troubles
delayed delivery. But Jutlandia later had
the distinction of being the first EAC ship
to transit the newly opened Panama Canal
in 1914, and was possibly the first large
merchant motorship to do so. NA
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GA of Selandia
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their Bristol based team. The company is a reputable
organisation within the defence and marine markets,
and are making significant inroads into the commercial
sector and require a Naval Architect, with experience
in a safety critical environment, to join their Design and

Concept team.

Naval / Senior Naval Architects

Hampshire £35K - £60K

Naval Architects with the ability to lead projects. A working knowledge of
stability and the application of CFD around hydrodynamic platforms are
desirable.

More jobs available online

Email: marine-uk@faststream.com
¥ @shippingjobs www.faststream.com

02392 603030 ashley.clarke@blueprintrecruit.com
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LAMENTABLE INTELLIGENCE FROM

THE ADMIRALITY

By Chris Thomas

HMS Vanguard sank in thick fog in Dublin Bay
in September 1875 rammed by her sister ship. No
lives were lost (except perhaps that of the Captain's
dog) but this one event provides valuable insight
into naval history of the late nineteenth century.
Chris Thomas examines what happened, setting it
in the context of naval life, the social and economic
situation of officers and ratings. He describes the
furore caused by the unjust verdict of the Court
Martial, vividly illustrating the joys and ftrials of
the seagoing life in the Victorian era, and the tragic
effect on the life of Captamn Richard Dawkins and
his famly.

Price: UK £9.00 EUR £10.00 OVS £12.00

AMAZON PRICE: £12.74

International Journal of

Maritime Engineering (IJME)

SHIPS AND SHIPBUILDERS:

PIONEERS OF SHIP DESIGN AND
CONSTRUCTION

By Fred Walker FRINA

Ships and Shipbuilders describes the lives and
work of more than 120 great engineers, scientists,
shipwrights and naval architects who shaped
ship design and shipbuilding world wide. Told
chronologically, such well-known names as
Anthony Deane, Peter the Great, James Watt,
and Isambard Kingdom Brunel share space with
lesser known characters like the luckless Frederic
Sauvage, a pioneer of screw propulsion who,
unable to interest the French navy in his tests in
the early 1830s, was bankrupted and landed in
debtor’s prison. With the inclusion of such names
as Ben Lexcen, the Australian yacht designer who
developed the controversial winged keel for the

1983 America’s Cup, the story is brought right
up to date.

Price UK £12.50 EUR £16 OVS £18

AMAZON PRICE: £21.25

THE ROYAL INSTITUTION OF NAVAL
ARCHITECTS 1860-2010

Published to commemorate the 150th anniversary of
the founding of the Institution, The Royal Institution of
Naval Architects 1860-2010 provides a history of the
Institution as reflected in the development of the naval
that time. In the book, members give their personal
views on the development of their sector of the maritime
mdustry and how it will develop in the firture.

Price UK £5.50 EUR £6 OVS £7

NOT ON AMAZON

International Journal of Small
Craft Technology (IJSCT)

2016

2016

T Tt

The Royal Institution of
Haval Archiitects

Members Part Ref: IIME16 Set Ref: ST16
Part A1 PartA2 PartA3 PartA4 Set
£17 £17 £17 £17 £47

Non-Members Part Ref:1JME16 Set Ref: ST116
Part A1 Part A2 PartA3 Part A4 Set
£24 £24 £24 £24 £81

IIME - is published in March, June, September &
December. The ITME provides a forum for the reporting
and discussion of technical and scientific issues associated
with the design, construction and operation of marine

International Journal of

Members Part Ref: IJSCT16 Set Ref: S§16
Part B1 Part B2 Set
£17 £17 £29

Non-Members Part Ref: IJSCT16 Set Ref: SS116
Part B1 Part B2 Set
£24 £24 £44

International Journal of
Small Craft Technology

IJSCT - is published in June & December. The ITSCT
provides a forum for the specialist reporting &
discussion on technical & scientific issues associated
with research & development of recreational &

vessels & offshore structures

commercial small craft.

Each month RINA offers up to 70% discount on the normal price of its publications.
Please visit the website at www.rina.org.uk/bookshop-bargains

to see this months speciails.

Journals
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. . WARSHIP

Published 10 times a year TECHNOLOGY

* Providing up-to-date technical information on commercial ship
design, construction and equipment.

* Regular reports on cenfres of shipbuilding
activity worldwide.

* Comprehensive, technical descriptions

of the latest newbuildings.

News, views, mles &

regulations, technology,

CAD/CAM, innovations.

2016 Susscrrrion

12 months Print
TK £182
Rest of Europe £190
Rest of World  £204

onlyt Digital Only* Print + Digital
£182 £232
£182 £240
£182 £254

SHIP & BOAT
INTERNATIONAL

Published 6 times a year

* In depth coverage of small craft/small ship design. building &
technology.

* Specialist sections inchude: fast ferries, tugs, salvage & offshore,
patrol & paramilitary craft, coastal & inland waterway wvessels,
pilot boats, propulsion and transmissions.

= Adv in ion materials, el

* Contract news and the latest
market developments.

20 16 SUBSCRIPTION

12months  Print onky+ Digital Only* Print + Digital
1K £134 £134 £164
Rest of Europe  £142 £134 £172
Restof World  £162 £134 £102

SHIPREPAIR

& CONVERSION TECHNOLOGY
Published Quarterly

* In depth coverage of all aspects of shiprepair and
conversion work and comprehensive techmical
descriptions of major conversion projects.

Regular regional surveys on the

major shiprepair centres.

Developments in shipboard and

B T

vy 1°r §= 0
Contract news, appointments, industry views,
new regulations.

2016 suvsscrrrioN

12months  Print only+ Digital Only* Print + Digital
K £62 £62 £82
Rest of Europe  £68 £62 £88
Restof World  £76 £62 £07
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2015 Marine Design Ref MD15
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Influence of EEDI on Ship Design Ref: EEDI14 CD Only
Marine Design Ref MD14 CD Only
‘Warship 2014: Naval Submarines & UUV's Ref WS14
Design & Operation of Container Ships Ref: CON14
Education & Professional Development Ref: EDU14 CD Only
Fire at Sea Ref FIRE14 CD Only
Human Factors in Ship Design & Operation Ref: HF14
'Wind Farm Vessels Ref WFV14 CD Only
2013 Design & Operation of Passenger Ships Ref: PASS13 CD Only
ICCAS 2013 Ref ICCASI3
‘Warship 2013: Minor Warships Ref WS13
Design & Construction of Super & Mega Yachts Ref: SMY13 CD Only
SURV 8: Surveillance, Search & Rescue Craft Ref: SURVE CD Only
Marine Coatings Conference Ref. COAT13

Education & Professional Development of Engineers in the Maritime Industry Ref: EDU13 £130

Damaged Ship Conference IT Ref. DS13 CD Only
2012 Historic Ships 2012 Ref: HIST12

Non-Members Members
£135 £115
£135 £115
£135 £115
£135 £115
£130 £110
£40 £35
£130 £110
£91 £80
£130 £110

£110
£130 £110
£130 £110
£130 £110
£130 £110
£130 £110
£130 £110
£130 £110
£130 £110
£130 £110
£130 £110
£150 £130
£130 £110
£130 £110
£130 £110
£130 £110

£110
£130 £110
£130 £110

For further information on previous editions please contact the Publications department on:
Tel: +44 (0) 20 7235 4622, Email: publications@rina.org.uk or Website: http://www.rina.org.uk

Payment Details: Payments must be made in pounds sterling to RINA by sterling cheque
drawn on a UK bank, International Money Order or Credit Card, we accept Visa, Mastercard, or
AMEX.

I enclose a cheque for payable to RINA.

Please charge my Credit Card No:

Expiry date: _ / /  Security code: Signature:

Print name:

Name:

Address:

ORDER FORM

Please send me the following:

REF NA Oct 15

REFERENCE

QUANTITY PRICE

Country: Postcode:

Tel: Fax: Email:

Please allow 30 days for dispatch and delivery. Post to:

The Publications Department, RINA, 8-9 Northumberland Street, London WC2N 5DA, UK.
Tel: +44 (0)20 7235 4622 or Fax: +44 (0)20 7259 5912.

For a publications catalogue please call the Publications Department on

TOTAL:

+44 (0)20 7235 4622 e-mail: publications@rina.org.uk or visit our website at http://www.rina.org.uk



DIARY

October 9-11, 2015

Light Weight Design of Marine
Structures, international conference,
Glasgow, UK.
www.asranet.co.uk/Courses

October 14-16, 2015

Contract Management for Ship
Construction, Repair & Design,
international conference, London, UK.
www.rina.org.uk/cmc_october15

October 20-23, 2015

Kormarine, international conference,
Busan, South Korea.
www.kormarine.com

October 21, 2015

Communication Skills for Engineers,
course, London, UK.
www.rina.org.uk/C4E_July15

October 27-30, 2015

Gastech, international conference,
Singapore.
www.gastechsingapore.com

October 28-29,2015

High Performance Sailing Yachts,
international conference, Southampton, UK.
www.rina.org.uk/
highperformancesailingyachts

November 3-6, 2015

Europort, international conference,
Rotterdam, The Netherlands.
www.europort.nl

November 4, 2015

Energy Efficient Ships, international
conference, Rotterdam, Netherlands.
www.rina.org.uk/emergy-efficient-ships

November 4-5,2015

ICSOT Indonesia 2015, international
conference, Surabaya, Indonesia
www.rina.org.uk/ICSOT_
Indonesia_2015

November 17-19, 2015

METS, international conference,
Amsterdam, The Netherlands.
www.metstrade.com

November 19,2015

President’s Invitation Lecture &
Dinner, London, UK.
www.rina.org.uk/PIL_2015
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November 29 — December 1, 2015
International Workshop on Water-Jet
Propulsion, workshop, Shanghai, China.
www.rina.org.uk/ITWWP_2015

December 1-4,2015
Marintec China, international
conference, Shanghai, China.
www.marintecchina.com

December 3-6,2015

Europort Rotterdam, international
conference, Rotterdam, The Netherlands.
www.europort.nl/en/

December 5-7,2015

International Workboat, international
conference, New Orleans, USA.
www.workboatshow.com/

December 9-10, 2015

Education & Professional
Development of Engineering in the
Maritime Industry 2015, international
conference, London, UK.
www.rina.org.uk/EPD2015

December 10-11, 2015

ICSOT India 2015, international
conference, Kharagpur, India.
www.rina.org.uk/ICSOT_India_2015

January 26-27,2016

Smart Ships Technology, international
conference, London, UK.
www.rina.org.uk/Smart_Ships

February 24-25, 2016

Maritime Project Management,
international conference, London, UK.
www.rina.org.uk/project-management

February 24-26,2016

Vietship, international conference,
Hanoi, Vietnam.
www.vietship-exhibition.com.vn/
default.aspx

March 14-17,2016

Seatrade Cruise Global 2016,
international conference, Fort
Lauderdale, USA.
www.cruiseshippingevents.com/miami

March 15-16,2016

Basic Dry Dock Training, international
course, London, UK.
wwwirina.org.uk/drydodk_course_march2016

March 15-17,2016
Oceanology, London, UK.
www.oceanologyinternational.com

March 16-18, 2016

Asia Pacific,

international conference, Marina Bay
Sands, Singapore
www.apmaritime.com/

March 29-31, 2016

China Maritime, international
conference, Beijing, China.
www.chinamaritime.com.cn/en/
AboutUs/GeneralInfo/

March 30-31, 2016

Wind Farm Support Vessels,
international conference, London, UK.
www.rina.org.uk/wfsv2016

April 13-14,2016

Innovation in Small

Craft Technologies, international
conference, London, UK.
www.rina.org.uk/Small_craft_tech

April 13-15, 2016

Sea Japan, international conference,
Tokyo, Japan.
www.seajapan.ne.jp/en/

April 20,2016
RINA Annual Dinner, London, UK.
www.rina.org.uk/Annual_Dinner_2016

May 2-5, 2016

Offshore Technology Conference,
international conference, Houston,
Texas, USA.

www.2016.otcnet.org/

May 10-12, 2016

Europort, international conference,
Romania.
www.europort.nl/about-europort/
europort-exports/europort-romania

May 25-26, 2016

Design & Operation of F

erries & Ro-Pax Vessels,
London, UK.
www.rina.org.uk/Ferries_Ro-pax

May 24-26, 2016

Navalia, international conference,
Vigo, Spain.

www.navalia.es/en/
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RETURN OF INVESTMENT
- GUARANTEED -

Sea(uantum | x200

The ultimate fuel saver

Jotun’s Hull Performance Solutions will deliver a 13,5% improvement in
propulsion efficiency as compared to market average. We either deliver
guaranteed high performance or we pay back the additional investment.
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Invest in knowledge: jotun.com/hps | Contact: hps@jotun.com




Experience the Progress.
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Liebherr-Werk Nenzing GmbH
Dr. Hans Liebherr Str. 1

6710 Nenzing/Austria

Tel.: +43 50809 41-280

ship.port.crane@liebherr.com TI‘IO Group
facebook.com/LiebherrMaritime
www.liebherr.com
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