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Horse-eye jacks following leading fish. One suggested benefit of shoaling is increased hydrodynamic efficiency.
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Korean shipbuilding
Customer-facing Koshipa

STX aims for top spot

Qil prices drive HHI

Samsung shows strength in depth
Subic Bay debut for Hanjin

SPP becomes top 10 player
Opportune timing for C&Heavy
Easy does it for Daehan entry
HMD reaps rewards of refocus
Donghwa offers energy saving
Korean Register in the chair
Sweet 16 for Daewoo

Propellers and thrusters
Driving efficient propulsion

CAD/CAM update
[T trends in shipbuilding
Foran hits new heights
Meshing with Nauticus
Applied Hydrodynamics

Shipbuilding technology: methods
and materials

Managing welding induced distortion
Nautic-Al offering from Alcoa

Energy compressed from Atlas Copco
Napoli dozen can be refitted for purpose

Flex LNG vision of the world'’s first ‘Liquified
Natural Gas producer’.

On-line Edition

The Royal Institution of Naval Architects is proud to announce that
as of January this year, The Naval Architect journal has gone digital.
We are very pleased to inform the maritime industry that each issue
will be published online, on the RINA website. Visit www.rina.org.
uk/tna and click on the issue cover you wish to view. This means that
the entire publication, including all editorials and advertisements
in the printed edition, can be seen in digital format and viewed by
members, subscribers, and (for a limited time) any other interested
individuals worldwide.

Schottel combi
drive in it's twin
prop form.
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EDITORIAL COMMENT

How to foster schism

A ‘magic pipe’, but should seafarers be criminally liable for unwitting spills?.

The European Court of Justice

(ECJ) has ruled that the validity

of EU Directive 2005/35/EC on

Ship Source Pollution operates outside

the MARPOL Convention and the UN

Convention on Law of the Sea.

The original Directive was challenged
by the English High Court, after a case
brought by shipping industry interests
comprising Intertanko, Intercargo, the
Greek Shipping Cooperation Commit-
tee, Lloyd’s Register and the International
Salvage Union.

The coalition of applicants challenged
the Directive as being inconsistent
with, and contrary to, the internation-
ally harmonised rules on the same
issue contained in MARPOL 73/78 and
UNCLOS 1982.

The English High Court agreed that the
coalition’s arguments were well founded
and requested the EC]J to say:

(1) Whether the EU can impose criminal
liability for discharges from foreign
flag ships on the high seas or in the
Exclusive Economic Zone independ-
ently of MARPOL, thereby limiting
MARPOL defences.

(2) Whether the EU can legislate for
discharges in territorial seas otherwise
than in accordance with MARPOL,
again limiting MARPOL defences and
expanding parties who may be liable.

(3) Whether the standard of criminal
liability for discharges resulting from
‘serious negligence’ breaches the right
of innocent passage.

(4) Whether the standard of liability in the
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Directive of ‘serious negligence’ satisfies
the requirement of legal certainty.

The Grand Chamber of the ECJ ruled
that the validity of the Directive cannot
be assessed by reference to MARPOL or
UNCLOS. It upheld the Commission’s
argument that as the Community itself
(unlike its member States) is not a party
to MARPOL, concluding that it was not
bound by the Convention. The Court took
the view that, although the Community is
a party to UNCLOS, that Convention did
not give individuals rights or freedoms on
which they can rely against States.

A joint statement from the complain-
ants included the following comment on
the judgment:

1. The main provisions of the Directive
remain valid;

2. The criminal liability regime for
pollution remains undecided because
the Court expressly held that the
provisions had to be interpreted
taking account of MARPOL 73/78.
No guidance was given by the Court
to national courts quite how this is to
be done. Potentially the effect of the
judgment is that the scope of criminal
liability for accidental pollution may be
broader than the international regime.

3. What is also significant is the general
approach taken by the Court to the
broader principle raised, namely, the
relationship between international law
laid down in treaties and community
law. The Court has taken the view that
UNCLOS regulates issues between

states and not individuals and therefore
cannot be applied to test the validity of
the Directive.

4. The restrictive view of the status of
UNCLOS as limited to States is unfortu-
nate given the universal recognition of
UNCLOS as relevant to determine not
only the rights but also the obligations
of users of the seas.

5. On the issue of validity of the Directive
no effect is given to the fact that the
Directive was specifically designed
to harmonise implementation of
MARPOL within the EU.

In making this judgment, the industry
groups said that the Court had departed
from the detailed opinion of Advocate
General Kokott, who had concluded
that the validity of the Directive could
and should be tested by reference to
UNCLOS and MARPOL, and that the
Directive exceeded the Community’s
powers in international law unless
‘serious negligence’ was construed to
have different meanings inside and
outside territorial waters. “This would
have entailed treating ‘serious negligence’
as adding nothing to the MARPOL test of
intent or recklessness, contrary to what
the framers of Directive clearly intended’,
the groups said.

‘Observers of the proceedings have
waited with interest to see whether the
Court would accept this novel way of
rescuing the Directive from the conclu-
sion that it was contrary to international
law. In the event it has not done’ NA



Wéjr’rsild SNAPS Up
Vik-Sandvik

Wirtsila Corp has acquired Norwegian ship design
group Vik-Sandvik, in a deal worth €132 million, with
an additional maximum sum of €38 millions to be paid
based on the performance of the business over the next
three years. In 2007, Vik-Sandvik’s turnover was €55
million and its number of employees now stands at 410.

Wirtsild, which last year took over fellow ship
design house Schiftko, of Germany, said that its latest
move was a major step in its ‘strategy to strengthen
its position as a total solutions provider and to be the
most valued partner for its customers. By combin-
ing ship design capability with its existing offering in
propulsion systems and automation, Wartsild will be
able to provide more added value to its customers, with
further growth potential in new lifecycle services, the
company said. Wirtsild said its goal was to become
the leading provider of ship design services in various
segments.

The purchaser said that the role of ship design was
becoming more and more important due to higher
performance requirements, more sophisticated
systems, and increased integration onboard most
vessels. ‘Also, the environmental and emission regula-
tions regarding NOx and CO, are becoming increas-
ingly stringent. Through this acquisition, Wirtsild can
offer competitive solutions that will lead to better total
efficiency, improved environmental performance, and
reduced life cycle costs for its customers!

Vik-Sandvik will be integrated into Wartsild ship design
within its ship power arm. All personnel - including the
management - will continue as Wirtsild employees.

Vik-Sandvik specialises in the design of high-end
offshore vessels, as well as product and chemical
tankers and more specialised vessels. The company
has its headquarters in Fitjar, in western Norway, and
has operations in Norway, Poland, India, Brazil, Serbia,
Bulgaria, Turkey, Russia and China. Vik-Sandvik has
up to now been wholly-owned by the Sandvik family.

Regulation

IMO adopfts
iInvestigation code

The International Maritime Organization’s Maritime
Safety Committee has adopted a new Code of Interna-
tional Standards and Recommended Practices for a
Safety Investigation into a Marine Casualty or Marine
Incident (Casualty Investigation Code). The Code will
require a marine safety investigation to be conducted
into every ‘very serious marine casualty, defined as a

marine casualty involving the total loss of the ship or a
death or severe damage to the environment.

The Code will also recommend an investigation into
other marine casualties and incidents, by the Flag State
of a ship involved, if it is considered likely that it would
provide information that could be used to prevent
future accidents.

The new regulations expand on SOLAS Regulation
1/21, which requires an Administration to undertake
an investigation of any casualty occurring to any of its
ships ‘when it judges that such an investigation may
assist in determining what changes in the present
regulations might be desirable’

A work plan for the continued development of
goal-based standards was also agreed, which would see
MSC 85 finalising and approving Tiers I to III of GBS
for bulk carriers and oil tankers, and finalising and
approving associated SOLAS amendments; and MSC
86, in 2009, finalising generic guidelines for developing
goal-based standards.

In the longer term, the work plan will include assess-
ing the experience gained from the application of GBS;
application of GBS to other ship types on an incremen-
tal basis; and expansion of GBS to cover every aspect of
the design and construction of new ships.

Regulation

EU state aid
prolonged

The European Commission has prolonged the
Framework on state aid rules for shipbuilding for three
more years, until 31 December 2011. This extension
follows an earlier extension in 2006. The Commission
has concluded that the Framework, which came into
effect on 1 January 2004 has been applied without any
problems and does not need to be revised at this stage.
The Framework’s main principle is that horizontal state
aid rules apply to shipbuilding except where specific
provisions apply that reflect the specific characteristics
of the shipbuilding industry and market. The specific
provisions contained in the Framework concern
regional aid, closure aid, export credits, development
aid, employment aid and aid for research, development
and innovation. The Commission said it wished to
continue applying these rules and assess their impact
on fostering innovation in the sector.

EU Competition Commissioner Neelie Kroes said:
‘EU shipyards need to innovate, and the innovation aid
rules in the Framework on state aid for shipbuilding
were designed to foster such innovation. I am pleased
to see that so far these rules are increasingly applied,
although we need further experience with their
application before drawing conclusions on whether
specific sectoral rules are still necessary’
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Equipment

Rolls-Royce
acquires SEH

Rolls-Royce has announced its intention to acquire
100% of Scandinavian Electric Holding, a supplier of
system packages for hybrid and diesel-electric marine
propulsion systems, for NOK430 million (£43 million).
The proposed deal is subject to regulatory approval
from the Norwegian competition authorities.

The company will form part of the Rolls-Royce
marine business and is expected to increase the sales
of Rolls-Royce ship design and equipment packages,
especially in the offshore sector, by adding new electri-
cal, automation and control capabilities. Rolls-Royce
said this would boost the company’s existing ship
systems capabilities as the market moves towards
greater use of diesel-electric propulsion.

SEH currently employs 150 people, in Bergen,
Norway, and Gdansk, Poland, and recorded sales of £40
million in 2007. It has a current order book worth £100
million. The company undertakes system design and
engineering, testing and commissioning and provides
through life support, also manufacturing some of the
switchboards, instrumentation and power manage-
ment system elements for the systems it sells.

Regulation

Five on CO.,-Index

Five large containerships of Greek shipping company
Costamare will be the first worldwide to operate in compli-
ance with MEPC/circ. 471 of the International Maritime
Organization regarding operational CO, indexing.

Costamare has registered COSCO Guangzhou,
COSCO Ningbo, COSCO Yantian, COSCO Beijing
and COSCO Hellas with Germanischer Lloyd’s
operational CO, indexing programme. On the basis
of consumed fuel, transported cargo and distance
sailed, CO, emissions are to be determined using
Carbon emission factors. Computed index values
can be compared to sister ships’ indices and eventu-
ally used to minimise emissions from transport.

Applied on several ships of a fleet, the indexing
system allows a comparison of CO-indices. This
function is expected to trigger a learning effect as
differences in fuel consumption will be made explicit
and more transparent with the data associated to each
vessel and voyage segment.

The tool can be used to record fuel consump-
tion, transported cargo and distance between two
consecutive ports, calculated for each voyage and
later averaged for a defined period, usually a year.
At the end of the period, a GL surveyor will check
the recorded data and eventually issue a certified
operational CO,-index which is then valid for the
next period.

The inclusion of maritime transport in a future
emission control regime is currently under discussion

at international political levels and it is assumed that
it will become reality after 2012. The operational CO,
index for ships is considered as a future link towards
market-based instruments like, e.g., an emission
certificate trading system.

Naval

Closer to MARS

The UK’s Ministry of Defence has taken another step
towards the procurement of a new fleet of naval tankers
to support the Royal Navy on operations worldwide.

Baroness Taylor, Minister for Defence Equipment &
Support has provided Parliament with the details of the
four companies which will work alongside the Depart-
ment over the coming months to finalise the require-
ment for the new MARS (Military Afloat Reach and
Sustainability) Fleet Tankers. The four companies are:
Fincantieri (Italy); Hyundai Heavy Industries (Republic
of Korea); Navantia (Spain), and BAE Systems with BMT
DSL and Daewoo Shipbuilding and Marine Engineering
(Republic of Korea).

Following the competition, MoD will make a final
decision to select one of the companies to design and
build the new ships.

The MARS project seeks to replace a large number of
existing Royal Fleet Auxiliary vessels. The existing Royal
Feet Auxiliary tankers support global naval operations by
replenishing Royal Navy warships with ship and aircraft
fuel, and wider armed forces with fuel and supplies.

None of the four bidders have indicated to date that
they would build Fleet Tankers in the UK. This reflects
the fact that UK capacity is taken up by Type 45 and the
Future Aircraft Carrier.

Equipment

Dresser
Rand enters
Brotherhood

Engineering company Peter Brotherhood - headquar-
tered in Peterborough, UK - has been acquired by a
subsidiary of Dresser-Rand Group Inc, for £31 million.

Peter Brotherhood designs and manufactures steam
turbines for the generation of electricity from renewa-
ble fuels such as waste wood, sugar cane residue and
domestic refuse and marine waste heat recovery, as well
as gas compressors for oil refineries and petro-chemical
plants around the world.

Correction

An article in the June issue of The Naval Architect (New
force from Greenwave, pp82-83) wrongly reported
that research carried out in connection with the
Greenwave initiative had been undertaken by Massey
University. In fact, the research was undertaken by
Auckland University. The Naval Architect would like
to apologise for this error.
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Engines

MAN meets Tier-ll
limits

MAN Diesel has relaunched its engine portfolio, to
emphasise that all of its engines are compatible with
the limits established by the International Maritime
Organization (IMO) in its Tier II regulations. The
relaunch was an historic milestone, the company said, and
one which pre-empts the January 2011 implementation of
the new IMO NOx emission limits by some time.

In a separate move, MAN Diesel said it had enhanced
its electronic, low-speed, ME-B engine programme with
the launch of the MAN B&W S$46- and S60OME-B type
engines. These add to the existing MAN B&W S35ME-B
and S40ME-B engines that were introduced in mid-2006,
and the SSOME-B, introduced in early 2007.

The ME-B design is based on the experience gathered
from MAN Diesel’s existing engine ranges. It uses a
camshaft-operated exhaust valve and an electronically
controlled fuel-injection system. In addition, the physical
dimensions of the S46- and S60ME-B bedplates are
identical to those of their MC-C and ME-C equivalents.

As with the larger MAN B&W ME-engines, the Alpha
Lubricator comes as standard with all engines. The
6S40ME-B delivers 6,810kW at 146rpm with an MEP of
21bar.

With the launch of the new engines, the ME-B
programme is available in outputs ranging from 4,350kW
to 19,040kW.

Contact MAN Diesel A/S, Teglholmsgade 41, 2450
Copenhagen SV, Denmark

Tel +45 33 8511 00

Fax +45 33 8510 30

www.mandiesel.com

Engines

Wartsild and
Mitsubishi extend

Wirtsild Corporation of Finland and Mitsubishi Heavy
Industries of Japan have signed a joint development
agreement to design and develop new small, low-speed
marine diesel engines of less than 450mm cylinder bore.

Such engines are suitable for a wide variety of small ship
types, including bulk carriers, product tankers, chemical
tankers, container feeder vessels and reefer ships.

The new agreement is an extension of the alliance
created by Wirtsild and Mitsubishi in September
2005. This alliance was formed on the basis of the joint
development by the two companies of the Wirtsild
RT-Flex50 and Mitsubishi UEC50LSE low-speed engine

types.

Contact Wirtsila Corporation, John Sternbergin ranta 2,
PO Box 196, FI-00531, Helsinki

Tel +358 10 709 0000

Fax +358 10 709 5700

www.wirtsild.com

Business

Wartsila acquires
aufomation

Wartsild has acquired the German company Claus D.
Christophel Mess-und Regeltechnik (CDC), which
specialises in the design, delivery and service of
automation systems for shipowners and yards. The
company is based in Hamburg and has three business
areas, which are maritime information technology,
project engineering and customer service.

CDC’s net annual sales were €2.1 million in 2007. The
company employs 12 people, all of whom are said to have
a high degree of competence in electrical engineering.

CDC’s operations will be integrated into Wartsild
Services and all employees will continue as Wiartsild
employees. The company’s founder and former owner,
Claus D. Christophel, will now work for Wirtsild. The
acquisition value is not published.

Contact Wirtsild Corporation, John Sternbergin ranta 2,
PO Box 196, FI-00531, Helsinki

Tel +358 10 709 0000

Fax +358 10 709 5700

www.wartsila.com

Ancillary equipment

Siemens’ shoreside
reakthrough

Siemens Energy is installing a shoreside power system
on behalf of the Libeck municipal utilities on the
Nordland dock. The system will provide ships with
electrical power via the local medium voltage system
while they are berthed in port. The first customer for
the shoreside power system is Finnish shipping line
Transatlantik. The shipping company has already had
the port of Kemi in northern Finland equipped with a
system of this type. From June 2008, the three ferries
Transpaper, Transpulp and Transtimber are being
supplied with electrical power from the shore-based
supply at the destination ports of Kemi and Liibeck.
The Transatlantik ships, with their 400-V/50-Hz
onboard systems, have already been retrofitted for
the Finnish shoreside power system and have a cable
drum with plug-in connector, a control system for
the coupling process and a transformer on board. In
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Liibeck, Siemens is installing the matching connecting
point on the dock and creating the connection to the
medium voltage network of the Libeck municipal
utilities. For this purpose, the company is installing
a 10kV-kV switchgear for connection to the utilities
and a 6kV-kV switchgear for connection to the
onboard system. A cast-resin insulated transformer
rated at 2500k VA is also being installed in a concrete
substation on the harbour site for separating the two
networks electrically.

The Liibeck shoreside power supply system operates
at 50Hz only because the onboard system of the ships
uses the same frequency as the local power supply
network. About 80% of the ships cruising the world’s
oceans are equipped with a 60Hz onboard system. If
these ships are to be supplied with shoreside power,
the frequency would have to be adapted. For this
purpose, Siemens has developed the cold ironing
system Siharbor, which enables onboard systems
of ships and power supply systems on land to be
connected together despite different voltages and
frequencies.

Contact Siemens AG, Wittelsbacherplatz 2, D-80333
Munich, Germany

Tel +49 89 636 — 00

Fax +49 89 636 — 000

E-mail contact@siemens.com

Www.siemens.com

Ancillary equipment

All-in-one waste
management

ITT Jabscos latest solution for onboard waste
management has electronic remote control and
measurement facilities, complete with a heavy-duty
macerator evacuation pump. The initial model
incorporates a 30litre polyethylene holding tank.

The remote control touch pad, which can be
located at any convenient point onboard, shows the
level in the tank to the nearest increment of 1/8th
of the contents. When switched on, the indicator
stays lit for one minute before turning off. If the tank
reaches three-quarters full, the LED indicator will
light automatically and blink continuously. However,
this function can be put into ‘sleep’ mode and will
only re-activate if the level in the tank changes, or
there is power loss.

To guarantee measurement of tank levels, electronic
sensors take two types of average readings: one when
filling and one when emptying. This ensures any
movement of the vessel is compensated for during
operation, or in rough weather.

The pump will automatically stop when it senses the

The new all-in-one waste management system from
Jabsco.

tank is empty. This protects the motor and impeller
from damage and also avoids the possibility of pipe
rupture, if, for example, it is pumping against a closed
sea-cock. An LED indicator flashes on the control
panel to alert the operator to the fault.

The three outlets on the tank allow for emptying
over-side through a skin fitting, or dock side
evacuation, as well as for a vent pipe. There is also an
inspection hatch for tank cleaning.

Contact ITT Jabsco, Bingley Road, Hoddesdon,
Hertfordshire, EN11 0BU, England.

Tel +44 (0)1992 450145

Fax +44 (0)1992 467132

www.jabsco.com

Ancillary equipment

Napier shnapped

Siemens Energy has sold its Napier Turbocharger
business, a 100% subsidiary of its oil and gas division,
to investment firm Primary Capital, London. Napier
operates in Lincoln, UK, and employs 160 workers
engaged in the design, manufacture and service
of turbochargers used with diesel and gas engines in
marine, power generation, and rail traction applications.
Napier generates an annual turnover of more than £30
million. Primary Capital has purchased the business
for an undisclosed sum and said it intended to develop
Napier’s product portfolio and increase the turnover of
the company.

Siemens had announced its plan to sell its turbocharger
business in March, 2007.

Contact NAPIER Turbochargers, Ruston House, PO
Box 1, Waterside South, Lincoln, LN5 7FD, United
Kingdom

Tel +44 1522 584 000

Fax +44 1522 584 900

E-mail napier.sales@siemens.com
www.powergeneration.siemens.com
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Ancillary equipment

Profection against
‘Stowaways’

SEDNA (Safe, Effective Deactivation of
Non-Indigenous Aliens) has been granted Type
Approval by the Federal Maritime and Hydrographic
Agency (BSH, Hamburg). The system received
final approval in April 2008 from the International
Maritime Organization (IMO).

The ballast water treatment system, developed
jointly by German companies Hamann (Hollenstedt,
near Hamburg) and Evonik Industries (Essen), uses
Peraclean Ocean as its active ingredient.

During testing, the entire system was operated at
length in fully automatic operating mode: on land
and on a test ship. The tests focused particularly
on efficiency, reliability, and safety. Experts from
NIOZ, the Royal Netherlands Institute for Sea
Research, documented the test results in a detailed
report that formed the basis for the approval of
BSH.

The SEDNA system treats water in several steps
during the intake only. Initially, hydro cyclones are
used to separate out the solid material by application
of centrifugal forces. This eliminates large species
and significantly reduces sediments, to which
living organisms often attach themselves. A filter
then removes all remaining particles larger than
50micrometers. This cleaned water is then disinfected
with Peraclean Ocean, a formulation of peracetic
acid and hydrogen peroxide from Evonik, which is
biodegradable. In practice no more than 150litres of
Peraclean Ocean are needed for 1000tonnes of ballast
water.

Contact Hamann AG, Bei der Lehmkuhle 4, 21279
Hollenstedt, Germany

Tel +49 4195 2211-0

Fax +49 4195 2211 52

E-mail info@HamannAG.com
www.HamannAG.com

Ancillary equipment

Hamworthy
regasification order

Hamworthy has signed a contract with Golar LNG
to supply a liquid natural gas regasification (LNG)
system with a total value of over £18 million. The
system will be installed on the 126,000m* Golar
Freeze, a LNG carrier that is being converted into a
FSRU (‘floating storage regasification unit’) before
being time-chartered by Dubai Supply Authority

The Naval Architect July/August 2008

(DUSUP) for 10 years, with options to extend for up
to another five years.

After its delivery to DUSUP in the second quarter
of 2010, Golar Freeze will be permanently moored
alongside a purpose-built jetty within the existing
Jebel Ali port. The FSRU will be capable of storing
125,000m* of LNG, and delivering up to 14 million
m?*/day (about 3 MTA) of regasified LNG to DUSUP
for further delivery into the Dubai gas network.

Golar Freeze’s system, comprising three propane
regasification skids, will be delivered by Hamwor-
thy in the second half of 2009. Capacity per skid is
7 million m?*/day, outlet pressure is 68bar and outlet
temperature up to 22°C. During nominal send-out,
two skids will be used while the third is on standby.
Each 100tonne skid will be 10.5m long, 6.1m wide,
and 8m high.

Contact Hamworthy Plc, Fleets Corner, Poole, Dorset,
BH17 0JT, UK

Tel +44 (0)1202 662604

Fax +44 1202 668793

www.hamworthy.com

New partnership
for PRA

PRA (Paint Research Association) has formed a
new partnership with marine specialist coatings
consultancy Safinah to provide an expanded global
consultancy for the marine, offshore and protective
coatings industry.

For many years PRA has provided independent
technical investigation and inspection services for
its members, although the association concedes that
these have been limited in geographic reach. PRA
said it could can now provide a global response to
marine and protective coatings technical problems
and disputes.

Since Safinah’s formation in 1998, it has provided
independent authoritative, expert advice on the
whole chain of activities that link ships, structures,
coatings and the environment. It also provides market
research and intelligence, and has developed a suite
of software products to help manage the coatings
process.

Contact PRA Coatings Technology Centre, 14 Castle
Mews, High Street, Hampton, Middlesex, TW12 2NP,
United Kingdom

Tel +44 20 8487 0800

Fax +44 20 8487 0801

www.pra-world.com

www.safinah.co.uk

Equipment
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The shape of engines to come

Wiartsild's new test engine is expected to define the future of marine diesel
engine technology, writes Patrik Wheater

The new RTX-4 two-stroke engine
from Wartsil4 is capable of running
on anything from the highest quality
low sulphur distillate to the black goo that
typifies the lowest grade heavy fuel oil. It
delivers 10,160kW of power from four 60cm
bore cylinders and emits no more than 10%
oxides of nitrogen (NOx). It incorporates
an after exhaust treatment system and
provides the kind of flexibility, reliability and
maintainability demanded by shipowners
these days.

Yet the state-of-the-art technology that
embodies this brand new engine provides
only a tantalising glimpse of the future; the
RTX-4 installed at Wartsilds two-stroke
technology centre in Winterthur, Switzerland
has been built for research purposes only.

The test engine replaces the RTX-3
that has provided a foundation stone on
which current and near future propulsion
technology has been based for the past 13
years. But, while it would have been easier to
adapt an engine from its product portfolio,
Wirtsild began with a clean slate. Designers
were put to task and came up with a new
technology demonstrator that will guide the
development of a two-stroke diesel engine
capable of meeting future operational,
legislative and efficiency requirements.

Paramaters
‘Tt is not only new technologies and design

Launch of the RTX-4 test engine.

which we have put into this new engine; said
Klaus Heim, Wartsild vice president, global
research and development. ‘We have also
developed engine parameters.

For instance, compared to the RTX-3 -
which has now been shipped to Chinese
shipowner COSCO for training purposes
- nominal engine speed has been increased
to 114rpm and mean effective pressure

KEY FACTS
Developments in Wartsilé two stroke technology

Engine RTX-4
Year of installation: 2008
Cylinders: 4
Cylinder bore: 600mm
Piston stroke: 2250mm
Nominal speed: 114rom
Power output: 10,160kW
Dimension:

Mass: 200tonnes
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1Tm x 9.7m x 10.8m

RTX-3

1995

4

580mm

2416mm

105rpm

8500kW

9.1m x 8.3m x 10.8m
230tonnes

(mep) has been raised to 21bar. This is a one
bar increase on the mep of any two-stroke
production engine currently on the market.

‘Mean effective and maximum pressures
have been consistently raised over the last
50-years and it is crucial for us to put sufficient
margin into this new engine to further
increase key engine parameters and to further
explore optimisation potential beyond today’s
limits, explained Mr Heim, before starting
the engine during its inauguration.

The engine, which incorporates RT-flex
common rail technology with integrated,
full electronic control of all engine processes
— fuel injection, exhaust valve operation,
cylinder lubrication and air starting — will
undergo a comprehensive test programme to
further the thermo-dynamic parameters and
to validate the design. It will also serve as a
powerful research tool, with the main areas
of research being engine efficiency, emissions
reduction, component reliability, ease of
manufacture and maintenance.

Ofthe €120 million Wartsild has earmarked
for R&D, some 50% will be spent on the
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development of environmentally-safe engine
technologies. The focus will be on carbon
dioxide emissions in particular. Not only
is this on the regulatory agenda, but CO, is
closely related to the efficiency of the engine.

New features have been integrated into the
engine and there are lots of technologies that
will be tested and validate before Wiartsila is
confident enough to market them. One of
these is a system that will allow an engine
to run on any fuel without restrictions on
the fuel specification. To the right of the test
engine was a plethora of pipes, hoses filters
and heaters to warm up the fuel to 150°C,
allowing the engine to run ostensibly on
sludge. To its left, a cumbersome component
for testing, developing and modifying
exhaust treatment and filtration systems,
an important aspect of current engine
development for the marine industry.

Whereas onboard ship the emphasis
so far has been on integrated ways to
control exhaust emissions such as through
engine tuning, the RTX-4 has an extensive
exhaust gas after-treatment plant including
a selective catalytic reaction (SCR) unit.
This technology is capable of reducing NOx
emissions by 90%. The new set-up of the
engine is prepared for the installation of
all kinds of after treatment technologies to
verify their practical application for future,
more stringent marine regulations.

Control

Abigdifference compared to the previous test
engine is the level of electronic components
installed. On the RTX-4, Wirtsild has
integrated all engine-related functions,
safety, ancillary, and after treatment systems
into one integrated package. It includes
a Condition Based Monitoring system
that picks up data from more than 1000
sensors around the engine. These register
100 measurements per second and 36,000
individual measurement signals for each
revolution of the engine.

The test engine is also supported by a
laboratory for testing engine components
and systems, such as fuel injection
equipment, exhaust valve drives and a
spray/combustion chamber. Fuel injection
equipment can be tested using either gas
oil, marine diesel oil or heavy fuel oil.
There are also test rigs for full-scale RT-flex
common-rail systems using actual RT-flex
components, both to test and evaluate the
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The RTX-4 test engine in operation.

components and systems before applying
them to actual engines and for long-term
endurance testing.

In furthering technological advancement,
Wartsilas president, Ole Johansson, said: ‘We
must make sure that we maintain a good
leading position in the technology sector.
We have a responsibility to do so. We want
to be the leader as a technology and service
company and that means we have to have
access to the highest level of technologies, for
all our different products related to ship design
and ship propulsion.

‘Our customers today, with the current
energy prices as they are, expect miracles from
us. Customers are curious to know what is
behind the corner and what will be available.
We have the challenge of CO, emissions and
for our customers, shipowners and operators,
they have a vast economical challenge.
Improving efficiency is on top of our agenda. ..
We are prepared to grab the challenge. We do
not promise miracles but I can assure you that
the new research engine will be an important
contributor to step-by-step improvements we
are making to our products. NA
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Olcher Haxsen, Captain
Weser ferry “Bremerhaven”
Bremerhaven
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Feafture 1 | KOREAN SHIPBUILDING

Customer-facing Koshipa

As South Korea’s shipbuilding market share has grown, so a new

internationalism has found its way into the thinking of The Korea

Shipbuilders’ Association.

ome 112 shipbuilders are active
S in South Korea, including small

and medium-sized companies,
but just nine of them represent 93.7% of
Korea’s shipbuilding output, all nine of
which belong to The Korea Shipbuilders’
Association (Koshipa).

Seok-Joo Chung, Koshipa deputy
general
cooperation department, said that, at
the end of 2007, his members generated
work for 119,000 persons, with 6300
of them being in management and
administration, 12,500 being engineers
32,400 being technical and skilled
workers, and the remaining 67,800
being employed by subcontractors.
Other yards generated employment for
a further 8000 persons.

In 2007, new orders secured by
Korean shipbuilders represented an
historic high, with ships equivalent
to 23.6 million cgt (707 ships) being
contracted - a surge of 45.2% over the
16.3 million cgt (498 ships) ordered in
2006. This figure accounted for 36% of
all ships on order in cgt terms, where
China accounted for 29%, Japan 17%,
Europe 11%, and others 7%.

Completions by Korean shipbuilders
also increased markedly, from 315
vessels in 2006, to 340 ships (10.3 million
cgt) last year. In cgt terms, Korean ship

manager, international
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output accounted for 35% of the global
total, compared to 25% from Japan, 17%
from China, 17% from Europe, and 5%
from others.

As of the end of last year, looking
forward, Korea’s
orderbooks had grown to 51.2 million
cgt (1524 ships), up 13% when compared
to the 45.3 million cgt (1164 ships) on
order at the end of 2006.

Mr Chung asserted that, in carving
out a 40% share in world orders made
in 2007, compared to a 38% share in
2006, Korean yards had demonstrated
that, not only were they riding the new
order boom, but that they were showing
that owners were being persuaded to
buy Korean by dint of ‘comparative
advantage in technology’.

Despite the good news, Mr Chung
acknowledged that Korean shipbuilders,
like others, would face stiff challenges in
the years ahead. ‘Korean shipbuilders,
along with many other partners,

mainstay vyard

understand that changing realities
call for a comprehensive and fierce
competition approach in this single
global market, he said. ‘The traditional,
narrow focus on market access is no
longer adequate. In this integrated
shipbuilding world, today’s market faces
a number of daunting challenges, which
is requiring various and new types of

perspectives, preparations and efforts
for world shipbuilders.

‘These formidable challenges in one
large global market are emerging from
the rapid advancement of information
and technologies, expansion of
trans-national investments, international
corporate networks, shortage of skilled
workers, the steel plate issue, and
environmental and safety regulations’

The Korean shipbuilding industry had,
last year, stepped up efforts to advance
into ‘next generation” ships, such as
larger liquefied natural gas carriers,
ultra-large liquefied petroleum gas
carriers, and ice-breaking oil tankers.

Mr Chung said that Korea’s growing
share in the world orderbook had
brought with it greater responsibility
with respect to the global shipbuilding
market. This had been demonstrated
by Korean participation in OECD
shipbuilding negotiations that ran
between 1989 and 1994, and again
between 2002 and 2005. Also exemplary
was the fact that, while Korean companies
have participated individually at the
SMM show, Hamburg’s monumental
shipbuilding and marine equipment
exhibition, and indeed the Korean
national pavilion in 2006 extended to
458m’, the 2008 event will be the first to
play host to a separate 213m” Koshipa
stand. Meanwhile, the Korean national
pavilion would be larger, at 519m”, while
the Korean Register of Shipping would
independently take a 39m’ stand, again
for the first time.

Formerly, in attempting to build
relations with international owners,
the Korean industry had focused its
‘national’ attentions on events like
Posidonia and Nor-Shipping, Mr Chung
said. NA

Korean shipbuilding results to 2007.
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STX aims for top spot

With a new yard in China, a mandatory offer for Aker Yards under
development, and suggestions that it will bid for Daewoo Shipbuilding
and Marine Engineering, few can doubt the aggressive ambitions of STX

Shipbuilding

une saw STX acquire over 1.3 million

more shares in Aker Yards. The Korean

group, whose interest lies in extending
its reach into the cruiseship market, now
holds a 40.5% stake in Europe’s largest
shipbuilding group, in turn triggering what
will be a mandatory offer from STX for all
remaining Aker Yards shares. At time of
writing, the offer was due to be made by
21 July.

The move came after a European
Commission anti-trust investigation
approved STX’s initial 39.2% stake,
concluding that effective competition on
the shipbuilding markets would not be
significantly impeded.

STX said it would ‘back up Aker Yards
for continuous growth while maintaining
the current management team. STX plans
to establish a portfolio by ship types so
that cruiseships are built in France and
Finland, and offshore structures and special
ships are built in Norway and Germany.
In addition, it will reinforce the global
competitiveness of Aker Yards by applying
its own specialised management strategy’

The French government suggested in
June that, in a belated bid to retain control
of French shipbuilding in France, it would
look to buy what amounts to a blocking
share in Aker Yards France from Alstom,
where Aker Yards took only a 75% share
in the former Alstom yard Chantiers de
PAtlantique in 2006, broadening its own
interest in cruiseship building. However,
in doing so, the French state acknowledged
that any such transaction would have to
be subject to approval by the Aker board,
where Aker had already formally agreed
with Alstom that it had an exclusive
option to purchase the remaining 25%
of shares. No further statement has been
forthcoming.

The Aker board has now been joined by
STX stalwart Su-Jou Kim, who has already
been appointed as chief executive of ‘STX
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Norway, the organisation set up by STX
Shipyards to manage its interests in Aker
Yards, and indeed Aker Yards Norway.

As of July, Aker Yards had benefited from
an interim loan from STX worth NKr400
million (US$79 million), paid to tide the
European group over as it awaited approval
for the sale of a 70% stake of its merchant
ship construction business to Russia’s FLC
Group. The proposed sale was initially
announced in March 2008. After approval
by competition authorities, it was expected
to be completed by the end of July. It covers
the transfer of two shipyards in Germany
and one in Ukraine.

With all of these machinations played
out in public, it became easy to forget
that STX as a shipbuilder emerged as
recently as 2001. Now, with the acquisition
of Aker Yards, the group has signalled
intent to achieve an annual turnover from
shipbuilding of US$25 billion by 2012 - $10
billion from Aker Yards; $10 billion from
its domestic shipbuilding and machinery
activities at Jinsae and Busan; and $5 billion
from its new STX Dalian Shipbuilding
Complex. The Dalian yard will launch
its first ship at the end of this year. Taken
together, the group said these steps would
see it ‘become the world’s top shipbuilding
group operating 21 shipbuilding yards

STX has broadened
the porifolio of
ships it can deliver,
but this is just the
start of the story

for a group with its
eyes on becoming
the number one
shipbuilder in the
world.

around the globe’

Furthermore, STX Shipbuilding added:
‘We are open to the chance to consider any
possibility of overseas project in a bid to
catch up with market demand.

Feet on the ground

Before that happens, it is perhaps worth
taking stock of the state of play today. In
2008, STX Shipbuilding plans to turn out
59 ships from its two Korean operations.
Fifty of these will be delivered from Jinhae
shipyard, and nine will come from the
Busan shipyard. These ships will include
29 MR product carriers, three 62,000dwt
product carriers, two 75,000dwt product
carriers, five Aframax tankers, seven
containerships, four 9000m’ capacity
liquefied petroleum gas carriers, and five
13,000dwt product carriers.

STX Shipbuilding said that, in terms of
the number of vessels delivered, its 2008
output would be some 23% above that
witnessed in 2007.

By enhancing production efficiency,
output would rise to 73 vessels in 2009,
and would be around the 72-vessel mark
in 2010.

It was unable to release specific figures
for 2011 and 2012, because it was still
working on a facility expansion.
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STX said that it had some 277 vessels on
order as of the end of June. ‘And also, we have
been under serious discussion for securing
more newbuilding contracts with notable
shipowners, which presumably will add up
to our business showing unprecedented
numbers’

STX has also been extending its portfolio
of ships offered. ‘In order to fulfil the market
demand, we have decided to move toward
membrane type LNG carriers of 173,600m’
[capacity] from the ‘Stream’ Project,
toward mega containerships of 12,400TEU
[capacity], and towards 320,0000dwt VLCCs
and 181,000dwt Capesize bulk carriers; the
company said.

Orders for four LNG Carriers were placed
with STX by the Stream, a joint venture.
Between Spanish concerns Repsol YPF
and Gas Natural. The first LNG carrier is
scheduled to be delivered in the first half of
2010. STX reached an agreement with LNG
storage specialist GTT (France) in May
2005 in its bid to enter this market, and also
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acquired certification from the world’s top
five ship classification societies.

The yard group offers 155,000m’ and
174,000m’ dual fuel diesel electric-type LNG
carriers at this time, featuring GTT’s NO 96
containment system. However, STX added:
‘In addition to these conventional LNGCs, we
are very much interested in FSRU, FPSO and
LNG RV as well, so that we are developing
these designs. Please note that we are planning
to focus marketing such vessel types as soon
as the designs become available’

Big ship picture

STX received its first orders for very large
crude carriers of 320,000dwt class and iron
ore carriers of 320,000dwt class in March.
Four VLCCs were ordered by European
shipping companies, each with length overall
of 332m, breadth of 60m, depth of 30.5m
and service speed of 16.1knots. They are
scheduled to be delivered in 2011. In addition,
STX Shipbuilding also accepted an order
from a European shipping company for two

very large ore carriers (VLOCs) amounting
to US$250 million. These VLOCs have a
length overall of 327m, breadth of 55m, depth
of 29m with service speed of 14.6knots. They
are scheduled to be delivered in 2011.

STX Shipbuilding also said it had developed
the first 22,000TEU class containership in
the world, ‘exceeding the 20,000TEU that has
been recognised up to this point as the limit
in the aspects of technology and economic
efficiency’

While short on detail on its plans for
such a beast, STX said it had developed
both one-and two-propeller types of
containerships, which would be 460m in
length, 60m in width, and 30m in height,
‘and equipped with a deck area as wide
as the area of four football fields’ Even
with one propeller, the shipbuilder said
the 22,000TEU ship could sail at between
24knots and 26knots, although it gave
no information regarding the engine
capacity or propeller diameter it had in

mind. NA
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Oil prices drive HHI to fresh fields

The continuing escalation of the price of oil has major consequences for
shipbuilders worldwide, both in terms of the business they are pursuing and

the expectations from owners for fuel-saving design innovation.

yundai Heavy Industries, the
Hworld’s largest shipbuilder, has

placed fuel saving technology high
on its agenda and, last year, also made its
entrance in the high value drillship market.

As previously reported in The Naval
Architect (Marine Power & Propulsion
supplement, October 2007, p48), HHI
has developed the ‘Hyundai Thrust Fin,
modifying the rudder by adding a fin
mounted behind the propeller. The device is
claimed to reap 4%-5% gains in propulsion
efficiency for larger containerships operating
at cruising speed.

Chul-Hee Lee, HHI executive vice
president, project planning office/shipbuilding
division, said that the thrust fin had been
designed to recover energy generated by a
ship’s screw propeller’s rotational flow which
has hitherto been lost.

The fin ‘produces’ the maximum thrust
when installed at the front of the rudder
in line with the propeller shaft centre. It is
hydrodynamically designed to ‘produce’ the

maximum thrust after consideration of
the combined fields of the ships wake and
propeller-induced velocities.

Having been trialled onboard an 8600TEU
capacity Hapag-Lloyd containership,
early results point to real benefits, and it
is understood that the German owner
has specified the thrust fin for a further
half dozen ships. Other owners have also
expressed keen interest in the device, Mr
Lee said.

He said that, supposing oil prices were
US$500 per tonne, and a ship operated
300 days per year over a 25-year life cycle,
shipowners could be looking at savings of
$45 million.

Drillship entrance

The high price of oil has also seen shipowners
ordering drillships in numbers, with prices for
these complex vessels now heading north of
US$800m. Interest is also high in other, more
complex offshore storage and production
vessels.

The HHI Gusto P10000 drillship. HHI has three firm orders for this new vessel type.

Mr Lee said the market for drillships was
‘very bright, citing the fact that Petrobras had
recently launched a project looking to build
10 drillships as indicative of more business to
come.

HHI has now secured three firm orders for
drillships, with one on order for Transocean
and two more ordered by Metrostar. Steel
cutting for the first vessel is due to start in
March 2009, with delivery due in October
2010. In the case of the first ship, Mr Lee said
subsea equipment would be supplied by the
owner. ‘However, for the second and third
ships, we will build everything’

Designed by Gusto MSC, of The
Netherlands, the HHI Gusto P-10000
drillship will be 229.4m long, by 36m wide,
by 18.15m deep. Classed by Det Norsk Veritas
to dynamic positioning DPS-3 standards,
the vessel will offer accommodation for
209 personnel and operate at speeds of up
to 12knots. Said to be more compact than
competing designs, the vessel nonetheless
offers a large free deck area, by virtue of the
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Gunsan is go

Next year will see Hyundai Heavy
Industries add a completely new yard
to its production facilities, at Gunsan,
east of its main Ulsan facility. Already
booked until 2011, the huge facility
will concentrate on Capesize bulk
carriers and VLCCs. Steel cutting

for the first Capesize bulk carrier, for
Nordcapital, is due to begin in March
2009, with HHI already reported to
have secured orders for 12 bulkers
and nine VLCCs. Once complete, it
is expected that the Gunsan yard will
produce around 30 ships per year.
Taking info account the 80 merchant
ships per year HHI turns out from its
Ulsan facility, the 20 or so turned out
by its offshore division, and the target
of dffiliate Hyundai Samho Heavy
Industries to build 50 ships each year,
HHI said its current overall group
target was to deliver 170-180 ships
every year.

fact that much of its subsea equipment will
be installed under the main deck

The ship will be able to operate in water
depths of up to 12,000ft, and undertake
drilling to a depth of 40,000ft, as well as
having a 160tonne capacity knuckle boom
crane for triple activity.

The rising price of oil and gas are also
stimulating thinking over a new generation of
offshore storage and production vessels. Mr
Lee said HHI was keenly interested in a Shell
project looking to develop a 400m long by
75m wide LNG floating production storage
and offloading vessel, with liquefaction plant
onboard, and capable of storing 200,000m’ of
LNG, 100,000m’ of LPG and an unspecified
volume of condensate. He said that, should
the pre-study into Shell’s so far generic
design prove successful, HHI would call
on its offshore division to offer a topside
design, with the hull to be developed by its
shipbuilding division.

Steel cost consequences

Other rising materials costs are also having
an impact on the way HHI builds ships. Mr
Lee said that the shipbuilder was increasingly

looking to the greater use of thinner high
tensile steel. Current building practices meant
that less than 40% of the steel used to build
VLCCs was of the high tensile variety, but Mr
Lee said that HHI hoped to lift this portion to
above 50%, with more high tensile steel to be
used in deck plating.

In passing, Mr Lee said that raising the
high tensile steel content from 40% to 50%
would also produce a VLCC five per cent
lighter than before, which should have some
consequences for fuel consumption.

For containership construction, HHI also
plans to factor in the use of the YP47 plate
developed in Japan by Mitsubishi Heavy
Industries and Nippon Steel. This material
features a bending moment 10% higher
than the conventional steel used in box ship
building. On larger containerships, 100mm
thick conventional plate is often required,
which is hard to weld. The same structural
strength can be conferred by 65mm-70mm
thick YP47, according to MHL

Mr Lee said that, in the first instance, HHI
would use YP47 as deck plating for a number
of Japanese owners with orders for 5000TEU
capacity containerships at the yard. NA

Modern ships need... innovative equipment!

- . MlO units in service

more than 250 ships equipped with SEC’s FATS" (as per June 2008)

Your benefits from SEC's FAT-system:

- become even more competitive

- reliable - patented and certified - reduce your initial investment
- reduce your costs for spare parts - reduce your costs for maintenance
- reduce your costs for port handling - save time during unloading

SHIPS EQUIPMENT CENTRE BREMEN GMBH . Speicherhof 5 . 28217 Bremen . Germany . Phone: +49 (0) 421 39 69 10 . www.sec-bremen.de
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Samsung shows strength in depth

The world’s number two shipbuilder develops its portfolio of higher value,

complex ships.

roduction is ramping up at
Pestablished South Korean yards,

with Samsung Heavy Industries
reporting that it foresees building some 70
ships in 2012, compared to the 47 it turned
out in 2007.

The increased workload demands
construction of a new floating dock at
SHI’s Geoje Island facilities, to be in place
by 2009, augmenting the existing three
drydocks and two floating docks.

However, with steel and labour costs
rising, it is critical that the shipbuilder
focuses on ships of high value, including
advanced liquefied natural gas carriers
and drillships, as well as the tankers that
provide bread and butter business.

While workload is also high in
containerships, for the moment the market
for new orders for this ship type is becalmed,
although SHI said that it was preparing a
presentation for European shipowners of

its latest design for a 16,000TEU capacity
containership monolith, with a length of
399m, a breadth of 57m and a depth of
30m. Such a ship would feature 24 x 40ft
bays, with 20 rows below deck and 22 above
deck. The container stacks in the holds will
be up to 11 tiers, while on deck there will be
eight tiers using three-tier lashing bridges.

Here, SHI is offering a twin-island
superstructure, with the accommodation
around two thirds of the way from the aft,
and the engineroom and funnel positioned
one fifth of the distance from the aft. The
forward position of the accommodation
improves visibility, at the same time
accruing 5%-6% greater container capacity
in the bow region, and also mitigating
noise levels and the potential for engine/
propeller excitation in the accommodation
quarter. Fuel oil tanks are to be positioned
beneath the accommodation.

The debate about whether to go for

Lloyd’s Register chairman David Moorhouse (2™ from left) talks to Samsung Heavy
Industries’ S. H. Lee, executive vice-president, ship design and research and

development Division (2™ from right) and C. H. Park, executive vice-president, project

planning division (right) about a scale model of Mozah that Samsung presented to him in
recognition of Lloyd’s Register’s work on the world’s biggest LNG carrier.
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a twin or single screw design for larger
containerships has not resurfaced, with
SHI opting for a 14-cylinder single main
engine generating 108,640bhp at 104revs/
min, giving such a ship the customary
25knots capability.

It is also understood that the ship
would feature HT47 steel plate in its hatch
coamings, whose structural properties
mean that thinner than conventional HT40
plate can be used to achieve the same
performance.

Gas connection

Among SHT’s most significant firm orders
has been the project to build an initial
one (of four proposed) LNG producer’
hulls for FLEX LNG, featuring shipboard
pre-treatment, liquefaction, storage and
offloading plant. These ships will be the
worldss first floating LNG production units.

FLEX LNG, Mitsubishi Corporation and
Peak Petroleum Industries Nigeria signed a
Heads of Agreement in June to develop and
market the world’s first floating liquefaction
project offshore Nigeria jointly. The parties
expect the project to produce 1.5 million
tonnes of LNG per year for 15 years, with
the first commercial LNG cargo planned for
second half 2011.

Also in June, Kawasaki Kisen Kaisha
became a strategic investor in FLEX LNG,
after agreeing to take a 15% stake in the
company through participation in the
private placement of ordinary shares. The
two companies entered into a Memorandum
of Understanding following the election
of K Line as a preferred partner to provide
LNG and offshore related transportation
services.

Meanwhile, the build contract with
SHI was adjusted earlier this year, such
that the capacity of these ships will now
be 170,000m”’, rather than an initially
envisaged 90,000m’.They will be 293m
long overall, with a moulded breadth of
50m, and a depth to upper deck, moulded
of 31.6m, with a fully loaded draught of
12.2m.

27

Feature 1




Feafure | | KOREAN SHIPBUILDING

After the design adjustment, production
capacity is given as 1.7mtpa, compared to
an original 1mtpa.

Then, on 9 July 2008, FLEX LNG and
Samsung Heavy Industries signed the
Letter of Intent to enter into an Engineering
Procurement Construction Installation
and Commissioning contract (EPCIC) for
the first complete LNG production topside,
with options for additional units.

These LNG producers, which cost almost
twiceas much asa conventional LNG carrier,
will use the SPB (self-supporting prismatic
shape IMO type B) LNG containment
system, in four LNG cargo tanks, licensed
to the shipbuilder by Japanese yard group
IHI Marine United. By using the nitrogen
expander liquefaction cycle, the LNG
producer will be able to source gas from
numerous potential offshore locations
worldwide where natural gas today is either
left stranded or is being flared. A separate
pre-treatment module will be installed
upstream of the liquefaction module,
and additional space and weight capacity
will be reserved for add-on field-specific
modules. LNG will be offloaded from the
LNG producer via loading arms fitted on
the starboard side. A standard LNG carrier
will be able to load from the producer
using mooring equipment fitted onto the
producer.

As well as securing the latest order
from BG, for two 170,000m’ capacity,
dual fuel diesel electric-powered LNG
carriers earlier this year, 2008 has proved a
landmark year for SHI in LNG for another
reason, with the July naming of Mozah, the
first ‘Q-Max’ LNG carrier for Qatar Gas
Transport Company (Nakilat), and to date
the largest LNG carrier in the world. The
ship, classed by Lloyd’s Register and named
at SHI's Geoje Island yard, has a capacity of
266,000m’ - almost 80% more cargo than
conventional ships — and has an overall
length of 345m, a beam of 53.8m and a
height of 34.71m.

The first of 11 such ships from SHI,
with three more to come from Daewoo
Shipbuilding and Marine Engineering,
these new models are expected to
spearhead longhaul gas shipping to the
USA and Europe as the industrialised
world continues its search for cleaner
energy products.

The Q-Max model - ‘Q for Qatar and

28

Brazil in Samsung’s sights

SHI has signed a contract with the

Brazilian shipyard, EAS (Estaleiro

Atlantico Sul) Shipyard, to buy

a stake in the firm. In 2006, SHI

began technology support for

the Brazilian shipyard, which was

under construction at that time,

and is now the largest shipyard

to be built in the Latin American

region.

On June 11, SHI announced that

it had signed a contract with EAS Shipyard to acquire a stake worth US$12.8
million, which is 10% of the total investment in the shipyard.

SHI said the signing would enable it ‘to hold a dominant position in terms of
receiving orders for the total of US$30 billion worth of drillships and semi-
submersible drilling rigs that Brazil intends to demand. The acquisition

will also enable SHI to generate new sources of profit, as it will earn

royalty income from technology support and dividend income from stake
acquisition.’

Construction of the 1,650,000m?2 EAS Shipyard began in April 2007 at the
Suape complex in Eastern Brazil. Camargo, Queiroz, and PJMR, all from
Brazil, invested a total of US$220 million into this shipyard. SHIs acquisition
of a stake will allow Camargo and Queiroz each to hold a 40% stake, while
SHI and PJM will hold 10% stake each.

The shipyard will boast a dock that is 400m long and 73m wide, and upon
the completion of construction in September 2009, it will have a ship
production capacity of 160,000 tonnes.

EAS shipyard has already received orders to build 10 (of an anticipated 22)
SHI-designed 158,000dwt Suezmax oil tankers for Petrobras, two VLCCs, and
one semi-submersible crude oil drilling rig, worth a combined US$1.9 billion

altogether.

‘Max’ for the maximum size of ship able
to dock at the LNG terminals in Qatar -
features twin slow-speed diesel engines
that are more fuel and thermally efficient
than steam turbines, resulting in about a
30% reduction in overall emissions. There
is also onboard cargo reliquefaction plant
returning the boil-off gas that occurs
when LNG is in transit to ensure full cargo
delivery.

The improved economies of scale
inherent in the much larger comparative
load capacity are also expected to reduce
shipping costs — which typically have
accounted for about one-third of the price
for LNG - by about 30%.

Andy Richardson, shipping project
manager for the Qatargas Operating
Company, said: ‘Redundant, highly
efficient propulsion systems and onboard

reliquefaction have realised operational
efficiencies and a reduction in emissions.
We believe these changes will provide
meaningful benefits to all within the
customer supplier chain, forever changing
the traditional paradigm of LNG
transportation’

Aswell as the 14 Q-Max ships, 31 smaller
Q-Flex-sized LNG ships have been ordered
from the big three Korean shipbuilders by
Qatari interests and their partners.

Drillship bonanza

In May, meanwhile, the high priority SHI
has been placing on snaring drillship
orders paid off once more, when it bagged
an order worth an astonishing US$942
million to build such a vessel from Stena
Drilling in UK. The price, more than
six times that accrued by a VLCC, is
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reckoned to be 50% above the amount
Stena paid for the last drillships it ordered.
SHI delivered its first drillship to Stena in
January this year, with a second due over
this summer.

The 228m long, 42m wide and 19m
high newbuild will have a displacement of
97,000tonnes. It will be able to drill as deep
as 11km into the sea. After 44 months of
construction, the drillship will be delivered
to the North Sea area in December 2011.

As well as its overall complexity, this
ship will be noteworthy because its
hull will be 4cm thick, enabling stable
operation through floating ice in the
Arctic Ocean. Equipment will also be
heated for operations in temperatures
down to -40°C.

Her dynamic positioning system will
be able maintain its place automatically
in severe weather conditions, including
waves of up to 16m and wind speeds of

NOSKE-KAESER

Noske-Kaeser GmbH
Schnackenburgallee 47-51
D-22525 Hamburg

Phone +49-40-85 44-0
Fax +49-40-85 44-26 39
www.noske-kaeser.com

* Air Conditioning Technology
* Ventilation Technology
* Refrigeration Technology

FLEX LNG’s vision of the world’s first ‘liquefied natural gas producer’.

up to 41m/sec.

Orders for drillships were suspended
in 2000, only resuming in 2005. Two ship
orders were placed in 2005, nine in 2006,
14 in 2007, and already seven have been
placed this year. Three Korean shipbuilders
- DSME, Hyundai Heavy Industries,

* Service

and SHI, took all of them. SHI has now
secured orders for 23 of the 32 drillship
orders made worldwide since 2005.

An SHI spokesman said that, given the
high price of oil, the company believed
demand for drillships would remain high
for at least the next two years. NA

* Fire Fighting Technology
* Pipe Installations

Feature 1




SIGMA
AMERCOAT. ZOATINGS

PPG Marine Coatings protects customer assets in some of the world’s most demanding conditions and environments.

Our proven products and technologies are used to safeguard a wide variety of constructions:
from marine newbuildings and vessel maintenance & repair to offshore and FPSO.

With a strong legacy of outstanding expertise, we use the knowledge and experience we have gained
to provide excellent products, performance, and service.

Contact a PMC specialist or visit PPGPMC.COM for more information.

W PPG Protective & Marine Coatings | ppgpme.com

We Know...




Subic Bay debut for Hanjin

Early July saw the first ship named alongside at Hanjin Heavy Industries

newly constructed yard, in Subic Bay, The Philippines.

o lesser personage than the
President of The Philippines,
Gloria Macapagal Arroyo, was

on hand to name the first containership
from Hanjin Heavy Industries and
Construction’s US$1.7 billion yard
facility at Subic Bay on 4 July, 2008.

The 4300TEU Argolikos - the
largest ship ever to have been built in
The Philippines - is due delivery to
Dioryx Maritime Corp, after the Greek
shipowner purchased the newbuilds
from CMA CGM on a sale-and-lease-
back basis. This is the first of a series
of six identical containerships for the
customer, with a second due to be
named in November, and the rest to
follow in 2009.

HHIC now has orders for some 43
ships for its operation in The Philippines,
with its most recently reported order
being for four Capesize bulk carriers
from Turkish owner Yasa Shipping.

HHIC’s ‘home’ yard, in Pusan, has
tended to specialise in containerships
over recent years, where space constraints
have dictated that it concentrated
on a single ship type for reasons of
productivity. While the containership
boom lasted, this was not a problem,
with HHIC coming up with two different
post-Panamax containership designs, of
either a 35m or 37.3m beam, and also
innovative construction technuiques -
such as building larger containerships in
two sections and joining them on float
out. However, it was clear that such a
strategy would not be sustainable during
leaner times. It is fair to point out that
HHIC has not received any orders for its
Pusan facility since last year, although
it is understood that the yard was in
negotiation to secure an order for four
Capesize bulk carriers from a United
Arab Emirates-based shipowner at time
of writing.

The Subic Bay facility is another matter,
with HHIC offering containerships

ranging between 4500TEU and
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The first vessel to be built at Hanjin Heavy Industries and Construction’s Subic Shipyard -
the 4300TEU capacity Argolikos, for Dioryx Maritime.

7000TEU capacity, plus bulk carriers,
tankers, and even liquefied natural
gas carriers. HHIC said it had already
secured orders for seven 180,000dwt
Capesize bulk carriers and two Aframax
tankers for Subic Bay, while it was in the
advanced stages of negotiations over the
construction of further Capesize ships,
and is reckoned already to have secured
orders for four VLCCs from Kuwait Oil
Tanker Company.

It was also preparing for a market
‘comeback’ in LNG, in expectation that
the LNG carrier market itself was due
to turn upwards again, and would offer
designs in the 150,000m’ to 170,000m’
range.

In line with its expanded portfolio,
HHIC has been recruiting heavily in
design, with its Pusan design centre
team now 800-strong. The company
said that being located in metropolitan
Pusan offered a distinct advantage in
attracting staff when compared to other
Korean shipbuilders.

A part of this design capacity will
be used to reorientate operations at
Pusan, with the plan being to focus on
more specialised tonnage, in a bid to
distinguish the yard from Chinese and
other Korean operations. The Pusan
yard is already contracted to build a
dive support vessel, and has built and
delivered its first landing ship to the
Korean Navy. It is also in talks with

owners over the construction of offshore
support vessels in the 100m-150m
length category.

Local difficulties

Meanwhile, construction work is almost
complete at the Subic Bay yard, with a
second drydock on course to be finished by
the end of 2008. Eventually, it is expected
that the Subic Bay yard will provide
employment for up to 21,000 workers,
becoming the fourth largest shipyard in the
world. By 2012, when fully operational, the
yard is expected to be turning out between
30 and 50 ships per year.

However, despite its heavy investment,
and the clear economic benefits to be
accrued in The Philippines, HHIC’s
start-up at Subic Bay has not been without
what might politely be termed ‘teething
troubles. A row over the construction
of an apartment complex for workers
agreed with central government blew
up to become a potential deal-breaker at
local authority level, on environmental
grounds, while 13 local worker fatalities
since start-up have brought safety
management into question, local
authorities placing a ‘cease and desist’
order on further construction at the yard
just days before Mrs Arroyo breezed in
to say that the first vessel ‘shows off to
the whole world the excellence of the
Filipino workforce in building vessels
sailing the seven seas’.
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HHIC said it was making every effort
to develop the same kind of safety
regime it operated in Korea, while the
accommodation complex spat was
‘settled.

Even so, HHIC has also previously
announced plans to construct a larger
facility in Mindanao, in the southern part of
The Philippines but, while it has contracted
with the government to use this area for
shipbuilding purposes, reports have been
surfacing of disagreements between the
Korean shipbuilder and local officials here
too. An HHIC source would not go beyond
saying that a firm decision was yet to be
reached as to whether the second facility
would now be used for block construction
or for complete newbuilding projects. NA

GA of the VLCC design now on offer from HHIC.

GA of the latest Capesize from HHIC.
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SPP becomes top 10 player

Now offering a range of ship types, relative newcomer SPP Shipbuilding

already lays claim to a world number eight ranking in terms of ships on

order.

he last 12 months have seen SPP
I Shipbuilding transformed from
an emergent yard limited to the
production of product carriers alone, into
a fast diversifying force, whose bulk carrier
orderbook now exceeds its tanker haul, and
whose offering extends to containerships of
up to 3500TEU capacity.

With three types of product carriers
available, up to Aframax class, SPP has
delivered 20 ships, all on time, since its
first completion in 2006, but its current
orderbook stands at 79 product and/or
chemical carriers against 86 bulk carriers.
As well as strong orders for 59 x 35,000dwt
bulk carriers, the yard has orders for
81,000dwt bulk carriers and 59,000dwt
ships.

Paul I D Kim, SPP Shipbuilding Co
executive vice president, pointed out that
today, despite its remarkably short history
(shipbuilding work started in 2004), in
terms of ships on order SPP Shipbuilding
could count itself as the number eight
shipbuilder in the world. It would achieve
the same ranking in production terms by
2010, Mr Kim said.

Between now and June 2009, all of the
ships that SPP delivers will be 50,000dwt

MR tankers. These 183m long by 32.2m
wide ships feature a depth of 19.1m and can
be supplied with either a Sulzer 7RTA48T-
B engine from Wirtsild, or MAN Diesel’s
6S50MC-C.

However, Mr Kim said that it was
essential that the yard developed a
portfolio of ship types to ensure its long
term stability. The yard has been helped
in this ambition by runaway demand for
dry bulk carriers through the latter part
of 2007 and early 2008, with SPP securing
orders from blue chip owners from Europe,
Asia and the USA. Mr Kim said that the
company would deliver its first 35,000dwt
bulk carrier in the second half of 2009, with
a series of 59,000dwt and 73,000dwt ships
to follow in 2010-2011.

What Mr Kim did not say was that, by
the same token, the yard’s initial selection,
to specialise in the product and chemical
tanker market, could stand it in good stead
if bulk carrier orders slow. The yard also has
first orders for 73,000dwt product tankers
from shipowners OSG and Roxana, and for
113,000dwt product carriers from Dunya.

SPP Shipbuilding operates three
shipyards, at Tongyoung, Gosung and
Sacheon, whose combined capacity

Paul | D Kim, SPP Shipbuilding Co
executive vice president.

currently stands at around 70 ships per
year. Having delivered 10 ships in 2007,
output will rise to 25 ships this year, with
the plan being for the production of 69
ships in 2011.

Its design team, based in Pusan, consists
of 200 staff, and has shown willingness to

Dubai Star, an early 50,000dwt product carrier delivery from SPP Shipbuilding Co, for shipowner ETA.
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augment the fewer than the 10 standard
designs it offers as per client comments.
The current backlog of orders, running into
2011, means that the design complement
is satisfactory for current demand, but Mr
Kim acknowledged that more designers
would be needed if the shipbuilder was to
achieve its further ambition to move into
more complex designs after 2011. He said
that SPP was considering how to develop
the skills to build more complex chemical
carriers, ro-ro ships and make a wider

containership offering.

However, one key ingredient in these
ambitions is the company’s currently stalled
initial public offering, through which it
was seeking to raise $300 million, in order
to invest in shipbuilding facilities and
research and development capability. Even
the booming shipbuilding market is not
immune to the vagaries of the sub-prime
financial crisis. Originally slated for this
year, Mr Kim said the IPO was now being
considered ‘maybe for next year, and would
only go ahead on the basis of the original

valuation.NA

General arrangement for the 50,000dwt product oil/chemical tanker Horizon Armonia,
due delivery by SPP Shipbuilding Co in July 2008.

o
ISSsaRy NN

ﬁ ni]g o
LI IR TILIT LTI TR I LT il ——

Rising costs

In line with events elsewhere,
rising steel prices continue to
burden South Korea’s shipbuilding
sector. Twelve months ago, steel
plate was available for US$600
per tonne, but today, that price is
$1200 per tonne, and still rising.
Last year, an average MR tanker
would have fetched $47 million

- $50 million. By mid-year 2008,
the price of the same ship stood
at $53 million, according to SPP
Shipbuilding Co executive vice
president Paul | D Kim, and only
a portion of extra materials costs
had been passed on to customers.
The exira steel required to meet
the new Common Structural Rules
and the extra production time and
manpower required to achieve
the new Performance Standards
on Protective Coatings would
seem only o exacerbate matters.
Main equipment prices are

also on the rise, although Mr

Kim took time to point out

that in one respect, SPP has a
competitive advantage over
rivals bidding for geared bulk
carrier orders. Having started life
as a crane manufacturer in 1988,
as Dongyang Heavy Industry,

SPP Shipbuilding can still call
upon sister company SPP Heavy
Industries to supply the deck
cranes it requires.

FRIENDSHIP SYSTEMS

FRIENDSHIP SYSTEMS GMBH
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Opportune timing for C&Heavy

After a strong run of orders from big hitters in the dry bulk trades, C&Heavy

prepares to deliver its first ship.

boom, the story of another emergent
yard looking to make its mark on
the international stage can elicit a muted
response, but any company laying claim to
64 vessel orders before it has even built its
first ship, and orders running into the first

In the prevailing ship production

TECHNICAL PARTICULARS
C&Heavy 81,000dwt bulk carrier

Length overall............c.c... approx. 229.0m
Length between perpendiculars....222.0m
Breadth, moulded............ccocvviiinn, 32.26m
Depth, moulded..........ccocveiviiiiiiinins 20.10m
Designed draft, moulded................ 12.20m
Scantling draft, moulded ................ 14.45m

Deadweight and Capacities
Deadweight in sea water

At scantling draft, moulded approx.
80,500tonnes

At designed draft, moulded approx.
65,000fonnes

Capacities (100% full)

Cargo holds incl. hatch coaming approx.
96,500m°

Water ballast fanks incl. peak tanks and
No.4 cargo hold approx. 34,570m°

Heavy fuel oil tanks incl. seftling and service
tanks : approx. 2,130m’

Low sulphur heavy fuel oil tank incl. service
tank : approx. 450m*

Main Engine

Number of set : One (1) set

Type : B&W 6S60MC-C7

MCR : 11,200KW x 96.0revs/min

NCR(85% of MCR) : 9,520KW x 91.0revs/min

Ship speed

Guaranteed service speed of the Vessel:

approx. 14.5knots

Design draft of 12.20m on even keel and

at 85%

MCR of main engine with 15% sea margin
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half of 2011, must be worthy of separate
consideration.

C&Heavy Industries, whose shipbuilding
operation is based in Mokpo, not far from
Hyundai Samho Heavy Industries, was
formally founded as recently as November
2006, when the conglomerate C&Group,
which traces its short history back to 1990
and the establishment of Chilsan Shipping,
bought two block manufacturers, beginning
to market complete newbuilds soon after.

C&Group itself, headed by chief executive
Byung-seok Lim, grew into a conglomerate
with some 33 subsidiaries, among them,
until recently, C&Jindo, the Jindo part of
which should be familiar to any with a
passing interest in container manufacturing.
C&Jindo, with operations in Shanghai,
Guangzhou and Dalian, was recently merged
with C&Heavy. Recent times have seen the
group spin off some of its manufacturing
and real estate interests, and focus on its
core interests in shipping, shipbuilding and
construction, with C&Heavy listed on the
stock market in its own right.

As far as shipbuilding is concerned,
C&Heavy Industries initially targeted the
MR tanker market but, with as many as 400
ships of this type already on order by its start
up, the company rapidly switched focus to
the burgeoning bulk carrier market. The
move has proved opportune, with the price
of bulk carriers rising by as much as 40%
since C&Heavy entered the market.

To date, the builder has focused largely on
attracting orders for its 81,000dwt Kamsarmax
bulk carrier (45 firm orders), although latter
months have seen the company garner orders
for 58,000dwt bulkers, while 180,000dwt
ships are also in the pipeline.

The Kamsarmax vessel itself features a
continuous upper deck with forecastle, a raked
stem with bulbous bow; a transom stern with
open water type stern frame, a semi-balanced
rudder and a fixed pitch propeller directly
driven by a slow speed diesel engine. The
propulsion machinery and all living quarters
including navigation bridge are located aft as
shown on the General Arrangement.

The vessel features a double bottom and
transverse bulkheads to have seven hatches
and seven cargo holds and five pairs of top
side tanks and double bottom tanks for ballast
water. Pipe ducting is arranged in the centre
part of double bottom in way of cargo hold
area and HFO tanks are protected by double
hull structure

The vessel will be capable of carrying ore
cargoes when cargo hold Nos 2, 4 and 6 may
be empty. Cargo hold No 4 is designed as
floodable hold.

With yard operations at Mokpo based on
the skid launching approach, steel cutting for
the yard’s first 81,00dwt ship, for Greek owner
Target Marine, began on 15 November, 2007,
with the keel laid on 28 April, 2008, the launch
scheduled for late August or early September,
and delivery expected at the turn of the year.
Target Marine has 16 identical ships on order
with the yard.

Indeed, just six customers account for
the whole C&Heavy external orderbook.
However, nine 81,000dwt ships and five
58,000dwt ships are actually to C&Group’s
own account. The conglomerate operates
three shipping lines, in the shape of
tanker owner C&Shipping, bulk carrier
trader C&Merchant, and also the former
Dongnama Shipping, since takeover
rebranded as C&Line. These interests
suggest that the emerging shipbuilder can
expect a deal of sisterly encouragement to
diversify later on.

For the moment, though, the builder is
strictly focusing on the dry bulk market. Thisis
not to say that it does not have wider ambitions.
Once the Mokpo yard is fully operational,
C&Heavy has plans to turn its attentikon to
developing a second yard on Geoje Island,
where it has purchased land with the initial
intention of building Capesize bulk carriers.
A company spokesman said that the company
was also reviewing other vessel types, and
thinking of making an entrance in the LR1 and
Suezmax tanker markets once its Geoje Island
facility was up and running, and also about
containerships in the 2800TEU-3500TEU
capacity range. NA
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GA for the standard 81,000dwt bulk carrier from C&Heavy.
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Superyacht Awards

Young Designer of the Year 2009

A prestigious award for talented young superyacht designers is to be awarded at the

Boat International Group 2009 World Superyacht Awards

The Royal Institution of Naval Architects,
the Boat International Group and Camper
& Nicholsons International invite entries
for the 2009 World Superyacht Young
Designer Award competition.

Introduced with great success in 2008,
the World Superyacht Young Designer
Award competition provides a showcase
for young designers to demonstrate their
ability and talents, and encourages the
development of the next generation of
superyacht designers.

The World Superyacht Young Designer
Award will be presented to the winner of
the competition at the World Superyacht
Awards ceremony in April 2009, at which
the remarkable ingenuity and innovation
demanded in the design, engineering and
construction of the world’s finest luxury
yachts is demonstrated, and is the most
obvious place for new designer talent to
be recognised and celebrated.

The Competition

The competition is open to anyone who

is studying for a degree or vocational qualification in a subject
relating to yacht or small craft design,or anyone who has already
graduated within three years of the closing date for entries, which
is 31 January 2009.

The 2008 competition saw many entries from all over the world,
as far afield as NZ and China, as well as from all over Europe. RINA’s
CEO Trevor Blakeley is proud that RINA is continuing to support
this award for young designers: ‘The superyacht industry is one
of the most successful sectors of the maritime industry, and owes
much of that success to the work of its designers who provide that

unique combination of form and function,
which is the modern superyacht.’

The Award

The World Superyacht Young Designer
Award will be presented to the young
designer who produces the best concept
design for a superyacht. The entries will be
judged by a group of leading world-class
designers selected by the Royal Institution
of Naval Architects and Boat International
Group. The winner of the Award will receive
a prize of €5,000 and will be invited to
receive the award at the renowned World
Superyacht Awards ceremony.

The sponsor
The Award is organised by the Royal
Institution of Naval Architects and Boat
International Group, and is sponsored
by Camper and Nicholsons International:
‘Following the joint Camper & Nicholsons
International - Boat International initiative
three years ago to reward the work of
yacht designers and naval architects, we
thought it was only natural to continue to collaborate with the
Boat International Group and RINA in order to identify the young
designers of the future, ’says Camper & Nicholsons International’s
CEO Jillian Montgomery. ‘Taking an active part in this competition
prepares the grounds for the future in many ways. Firstly, by giving
up and coming designers exposure and the opportunity to get in
touch with potential clients, and secondly by offering our existing
and future clients a glimpse of designs that could soon be on the
drawing boards, ’explains Laurent Perignon, director of marketing
for CNI.

The closing date for entries is 31 Jan 2009. If you are interested in submitting an entry or would like more information,
contact Giuseppe Gigantesco, E-mail: ggigantesco@rina.org.uk, Tel: +44 (0)20 7235 4622
The Royal Institution of Naval Architects, 10 Upper Belgrave Street, London, SW1X 8BQ The rules for the competition can be viewed at
www.rina.org.uk/wsyaward




Easy does it for Daehan entry

Estimates vary, but analysts are increasingly predicting that many of the bulk
carriers currently on order will, in fact, never be delivered. However, for one

newly established yard, concentrating on a single ship type during start up, is

said to have had its advantages.

arket jitters over the way
economic downturn and
rising materials costs will affect

the shipbuilding market are focusing on
emergent yards specialising in Capesize
bulk carrier construction. A report from
broker Gibsons published in mid-July
suggested that as many as 150 capesizes on
order would not be delivered, representing
around 20% of the total number of such
ships on order.

One yard confident of not falling prey
to such a trend is Daehan Shipbuilding,
which celebrated the christening of its
first 170,500dwt bulk carrier in June at its
shipyard in Haenam, South Korea. The
vessel, Mystic, is 289m long, 45m across
the beam, and is the first in the series
of eight Capesize bulk carriers ordered
by Norway’s Golden Ocean Group,
contracted on November, 2006.

Daehan Shipbuilding said it had
‘surprised the industry by successfully
delivering the first vessel to the shipowner
within the time given and without any
delay’ Also, it had ‘received a global
recognition by building an eco-friendly
bulk carrier that satisfies the standards
of CSR of TACS for the first time in the
Korean shipbuilding industry’

Daehan said it currently had 43 Capesize

TECHNICAL PARTICULARS

Mystic
Lengthoverall........c.cccooiviiiiiinnn 289.0m
Beam......oii 45.0m
Depth ..o 24.2m
Draft (at scantling) ..o, 17.8m
Deadweight
(at scantling draft) ............. 170,500tonnes
Classification ... DNV
Service Speed........ocviiiiiiiiiiiinn 15.4knots
M/Engine Power .... 18,660 k
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Daehan Shipbuilding may be a newcomer,
but its president, Ho Chung Kim, is a
shipbuilding veteran with 25 years of
experience.

bulk carriers on order, worth US$3.5
billion. Of these, 24 will be 170,500dwt
ships, and 19 will be of 180,000dwt.

Daehan Shipbuilding’s second block
factory, Taejon Heavy Industries, will be
capable of producing 150,000tonnes of
blocks annually, and will start operations
from the end of July. This will bring the
company’s total block-producing capacity
to around 250,000tonnes per year.

Meanwhile, while it was only completed
in August 2007, Daehan Shipbuilding’s No
1 dock is being extended from 340m long
to 400m long, in order that the yard can
build two ships in tandem. Construction
of its second dock is due completion by
June 2009. This facility will measure 460m
by 115m.

Daehan Shipbuilding president Ho
Chung Kim is a 25-year shipbuilding
veteran who, until August last year was
senior executive vice president at Daewoo

Shipbuilding and Marine Engineering.
Mr Kim said it was not Daehan’s intention
to compete with more established and
diversified shipyards in Korea. Rather,
Daehan had focused on Capesize bulk
carriers.

‘We think this is the market for us. It
is not overly sophisticated and does not
require very high levels of engineering and,
in getting a big number of Cape orders,
we benefit from building similar vessels
repeatedly, which limits the number of
engineers required’

Even so, Daehan Shipbuilding has been
painstaking in its route to market, with
Mr Kim drawing on his long relationship
with Sweden’s SSPA, which undertook
hull form testing for Daehan’s bulk carrier
designs.

Furthermore, in throwing itself
into competition with Chinese, rather
than other Korean, builders, Mr Kim
said Daehan had key advantages. “We
cannot compete price-wise — our price
is, perhaps 10% higher [than in Chinal].
But shipowners are prepared to meet
the Korean premium, because we are
competitive on quality and delivery
time. Even though we are newcomers,
shipowners have shown high levels of
confidence in us because, although the
facilities may be new, all of the directors
and managers are experienced and come
from the existing major shipbuilders’

He said that Daehan Shipbuilding
was also pursuing a different production
model to other Korean shipbuilders. “We
are quite unique because we only have
600 workers employed directly, with 2000
more employed as subcontractors. We
are free from labour disputes, which is a
critical problem in Korea. Although we
treat our subcontractors as if they were
our direct employees, it is fair to say that
labour is divided among different, small
subcontractors!
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Mr Kim said that Daehan was at the
advanced stages of negotiations regarding
a first order for two VLCCs, while it
would like to add Aframax tankers, very
large ore carriers and containerships to its
offering at a later date. However, we would
be very careful in extending our product
mix further

Indeed, he said that he had moved
sharply away from the original plan,
devised before his arrival at the yard, to
develop a shipbuilder on a par with the
largest shipbuilding groups in Korea.
‘To develop LNG carriers and FPSOs
would require a big engineering staft and
it is simply not possible to get them in
numbers. We have 120 design engineers,
where the major Korean shipbuilders
might have as many as 2000. FPSOs and
FSOs are one by one designs and very
complex and cannot be our target. First of
all, we need to survive and make proper

profit levels. NA

The christening of Mystic - the first of 43 Capesize bulk carriers due delivery from Daehan

Shipbuilding.

GA for Daehan Shipbuilding’s 170,500dwt bulk carrier.
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HMD reaps rewards of refocus

With orders in place for some 280 ships, diversification has paid oft for

Hyundai Mipo Dockyard.

yundai Mipo Dockyard (HMD) has
Hincreasingly been looking outside

its traditional concentration on
product carriers, and to new markets, both
for its home yard and its satellite yard in
Vietnam, Hyundai Vinashin.

This may seem strange for a yard with
188 product carriers on order, including
ships of 37,000dwt, 47,000dwt, 52,000dwt
and 75,000dwt, but the builder has tracked
a slowdown in orders for ships of this type
through 2008, meaning that its 2007 resolve
to diversify into car carriers and ro-ro ships
and its more recent re-entrance into the bulk
carrier market to take advantage of rising ship
prices, have ensured continuing high levels of
forward business.

On 19 June, HMD delivered hull No. 2042,
a product tanker, keeping the company’s
delivery plans on schedule. HMD will deliver
70 vessels in 2008. Some 35 vessels have
already been delivered, including 20 product
tankers and 15 containerships. HMD held a
delivery ceremony for the 37,000dwt product
tanker Valgardena ordered by Navigazione
Montanari, of Italy. It is the third of four
37,000dwt product/chemical tankers ordered
by Montanari, and measures 184m in length,
27.4m in width, and 17.2m in depth. The ship
is equipped with a Hyundai B&W 6S46MC-C
engine, providing a service speed of 15knots.

As of June 2008, HMD said it had 280 ships
on order in total. Figures published in March,

show that among them are 14 x 55,900dwt
bulk carriers for E R Schiffahrt, although the
yard is known to have since secured orders
for more bulk carriers, and it is believed that
it now has orders for 30 such ships, including
Handysize tonnage.

The March figures also showed that
HMD has 22 containerships on order of
up to 4300TEU capacity, plus nine con-ro
vessels of either 24,400dwt or 29,000dwt,
10 x 10,800dwt ro-ro vessels (all for
Grimaldi), 12 liquefied natural gas carriers
of either 20,600m’ or 35,000m’ capacity,
four 49,000dwt general cargo carriers, and
20 pure car and truck carriers of either
3500 unit or 6500 unit capacity.

Four drydocks are now in operation
at HMD, three of which offer capacity
for vessels of up to 400,000dwt, with the
fourth offering capacity for ships of up
to 350,000dwt. The builder is increasing
capacity through construction of a new
300,000m” block factory close to its current
facilities in Ulsan, for completion in 2009,
in order to take on work generated by its
PCTC production requirements. At the
same time, its Vietnamese operation has
quickly been refocused on newbuildings,
where it has developed as a repair operation
over the last decade.

Hyundai Vinashin, which is 70% owned
by Korean interests within Hyundai (HMD
holds 55%), has orders for 21 bulk carriers,

of 37,000dwt and 56,000dwt capacity,
with deliveries due to Cypriot, Danish and
German owners. Currently, the yard is
split 50/50 between newbuilds and repair
work, but the intention is to close the repair
operation over time, to take account of rising
demand for newbuilds, and because the two
activities do not work well in tandem.

Two drydocks are available at the
Vietnamese site, in Khanh Hoa Province, one
with capacity for ships of up to 80,000dwt,
and the other with capacity for ships of up to
400,000dwt. Hyundai Vinashin is currently
adding yard cranes, and a new machinery
shop is under development. Steel cutting
of the first newbuild ship from Hyundai
Vinashin was due to start in August, with
delivery set for the latter part of 2009.

A spokesman for HMD said that the plan
was for the Vietnamese operation to turn out
up to 20 ships per year, concentrating on bulk
carrier production. Korean staff members
are undertaking all design, management and
procurement tasks.

As has been widely reported, the
Vietnamese economy has suffered inflation
rates of 25% through 2008. However, an
HMD spokesman said that local economic
conditions would principally be of concern
to start-up shipyards in Vietnam. ‘We have
been operating for 10 years in Vietnam, and
the Vietnamese economy is irrelevant to our
shipyard, he said. NA
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Donghwa offers energy saving

A new approach to controlling water temperatures in sea water pumps.

ea water pumps that feature a
Sconventional central cooling system

are operated at full speed, regardless
of any change in sea water temperature from
that specified in the engine design: 32°C.

If the inlet temperature of the sea water is
actually lower than 32°C, the result is that the
outlet temperature of the jacket water falls
below the 36°C specified in the engine design.
In a conventional system, this is addressed
by controlling the flow rate of the bypassed
water using a three-way valve, which adjusts
the jacket water temperature back to 36°C.
However, because such a system delivers the
required temperature through controlling the
quantity of bypassed fluid, the central cooler
is not operating to its 100% performance
potential.

South Korean heat exchanger solutions
provider Donghwa Entec says it has devised

Conventional Central Cooling System

Conventional Central Cooling System

what it takes to be a first for the market, in
the shape of new type ‘Energy Saving System’
(ESS) to control water temperatures.

ESS ‘controls the revs/min of the sea water
pump, sensing the variation of sea water
temperature; Donghwa says. ‘It prevents

overcooling of the jacket water outlet
temperature and reduces the quantity of
bypass fluid from [the] three-way valve. As
well as achieving central cooler performance
of 100%, the system saves as much as 40% of
the electric power consumption, according to
the company. Such savings would pay back
on the initial investment within two years.

Unlike a previous system devised to address
this issue from a similar starting point, the
Donghwa solution features a controller and
an inverter, which means that it can achieve
linear control of the sea water pumps, with
changing frequency having no impact on
performance.

The first commercial user of the new
system will be Wallenius Lines, with four
pure car and truck carriers due to be delivered
starting from the first quarter of 2010 to
feature ESS. NA
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Korean Register in the chair

The reach and influence of Asian class societies are on the rise, and the

Korean Register of Shipping is no exception.

or the first time in its 48-year
Fhistory, 2008 saw the fleet classed

by the Korean Register of Shipping
(KR) reach 30 million gt. The class body
said it expected its fleet to grow further
to 33.5 million gt by the end of the year,
and to reach well over 45 million gt by its
fiftieth anniversary, in 2010.

The surge in KR’s classed fleet has
been driven largely by 2007’s healthy
newbuilding market and includes a wide
range of vessels including bulk carriers
and tankers, containerships, very large
ore carriers, and pure car and truck
carriers.

As of May 2008, the number of
KR-classed ships stood at 2306 with an
aggregate tonnage of just over 32.5 million
gt. This is an increase of approximately
5.1 million gt compared to the figure
posted in June 2007.

As its classed fleet has expanded, so
have KR’s international horizons, with
plans to grow its overseas network to
support global newbuilding activities and
to improve services for ships-in-service in
train. Eventually, KR plans to operate 50
overseas offices. In 2007, it opened new
offices in Nanjing and Ningbo, in China,
while 2008 will see the establishing of
new offices in Durban, Mumbai, New
Orleans, Taipei, and Tianjin.

‘We also plan to establish regional
head offices in China and Europe later
this year, said the class body. ‘By the year
2010, a regional head office will be set up
in the South East Asia also’

KR s also the Recognised Organization
(RO) of the South Korean government
that undertakes statutory services related
to ship inspections based on International
Maritime Organization instruments.
Due to this unique role, KR has been
working with the Ministry responsible
for maritime affairs (now the Ministry of
Land, Transport and Maritime Affairs)
on many IMO-related activities.

Indeed, between 2003, when IMO
Leading Group Programme’ was initiated
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by the Korean government, and 2007, the
Republic of Korea made a total of 157
submissions to IMO, with KR involved in
the majority of these proposals.

Energy for IACS

KR also took over the chairmanship of
the International Association of Class
Societies, on 1 July. While this is part
of the normal rotation of class society
governance, KR is setting out its stall for
an energetic term in office.

The class body said that the following
items represented the priorities for its
chairmanship:

e Implementation of the new IACS

Quality Policy
e Further improvement of IACS

QSCS [Quality Management System

Certification Scheme] with the

inclusion of TACS CPIs [Common

Performance Indicators] and other

recent developments in quality

promotion of IACS
e Accommodation of the relevant
requirements in the EU Council

Directives on quality matters into the

IACS quality policy
e Harmonisation work needed with the

development of IMO RO Code
e To play leading role to achieve the

goals of the Industry’s Poseidon

Challenge’

Also high on the agenda was the
promotion of the relationship between the
Asian shipbuilding industry and IACS, KR
said. What was needed was ‘more effort
to harmonise the outstanding comments
from Far East shipbuilding experts over
TACS CSR, [Common Structural Rules]
the class body said, without further
elaboration.

In general, however, there was also
a need ‘to encourage more positive
contributions from [the] Far East
shipbuilding industry to the establishment
of classification rules and international
convention requirements.

Rising to CSRs

KR says it has been committed to
‘ensuring diligent and consistent
application of the IACS Common
Structural Rules (CSRs)’. KR’s CSR
software package - SeaTrust-
CSR - is currently being used by
24 maijor shipbuilders and design
houses, as well as 14 universities.
Its development, together with
the provision of a comprehensive
training package, ensures that the
Rules are applied effectively, the
class body says.

‘Following the release of 2™
version of the CSR software in 2007,
a 3 version of the software will be
released in October 2008. Using
the CSR software, KR has assisted
the major Korean shipyards
including Hyundai, Samsung,
Daewoo and STX to develop
standard CSR compliant tankers
and bulk carriers of various sizes.

For its part, KR would look to
organise more international meetings
and conferences in Asia ‘to promote
open dialogues’. It was committed to the
‘promotion of mutual understanding
on the procedures and practices in the
production process through research
and joint work’.

KR’s tenure would also see the Korean
society looking to promote the image of
class in general, quality shipbuilding
and a clean environment.

Witnessing that Asian class bodies
have been looking to create a fresh
voice in developing rules that match
the region’s shipbuilding prowess is
the fact that meetings between KRS,
ClassNK and CCS have been happening
with increasing frequency recently.
‘The meetings are informal in nature
and the purpose of such meetings is
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to exchange views on classification
activities in general with emphasis on
the matters related to IACS and Asian
classification societies; KR said. “The
ultimate objective is the enhancement
of maritime safety and environmental
protection worldwide’

Back to basics

With so much going on at the ‘macro’
level, KR emphasises that it is by no
means losing sight of its responsibilities
at the detailed level. To promote
observance of the new Performance
Standard for Protective Coatings (PSPC),
for example, KR has been holding
seminars for shipyards and shipowners
to provide information on the history
behind its development, the content of
the STANDARD and the procedures
for its application. ‘Our surveyors
have also undergone training to
effectively monitor the implementation
of the Code, said KR. ‘Although the
construction of vessels subject to the

Sweet 16 order for Daewoo

Code have not been commenced with
under KR class as of yet, we expect to
have newbuildings which will need to
apply the Code soon.

‘Under the PSPC Code, inspection
of surface treatment, procedure for
coating, selection of coating inspectors,
etc, are to be done under the mutual
agreement of shipyard, shipowner and
paint manufacturer. The consensus
among tripartite parties with different
interests, however, may not be so easy
to achieve. We plan to continue our
efforts to educate the tripartite parties
to ensure that they have uniform
understanding of what is required
under the Code!

Also critical, both for its image and
for the clients that it serves, it KR’s port
state control record.

In 2007, class-related PSC detention
records of KR-classed ships were 0.26%
in the Tokyo MoU, 1.10% in the Paris
MoU, 0% with the USCG and 0% with
the other PSC regimes.

According to KR, the following
measures have been undertaken to
prevent PSC detentions:

@ Spot pre-inspection for a ship calling
in for the first time in European or
American port where PSC inspection
is anticipated;

e Implementation of a ‘Special
Attention Scheme’ to make sure that
the ships prone to PSC detention
are more thoroughly surveyed.
Depending on the situation, a ‘flying
squad’ composed of experienced
surveyors is employed for this
purpose

e Undertaking a
Inspection Campaign’ before the
actual implementation of the PSC
MOU’s own Concentrated Inspection
campaign, i.e. ISM in the year 2007

e Timely provision of latest the PSC
related information

e Training of surveyors, ship owners,
supervisor and crew members on
PSC matters. NA

‘Concentrated

Daewoo Shipbuilding and Marine Engineering Co has become the
latest yard to benefit from aggressive spending by Maersk Line in the

containership market.

outh Korean yard Daewoo
SShipbuilding and Marine
Engineering, whose

ownership remains a matter for feverish
speculation, has racked up a US$2.34
billion order from Danish company A.P.
Moller-Maersk, covering 16 x 7450TEU
capacity containerships, for delivery
between 2010 and 2012.

The deal, secured in early July, is
exactly the sort of order to whet the
appetite of investors circling over the

future

world’s number three shipbuilder, whose
current main shareholders include the
state-run Korea Development Bank
(31.3%), and Korea Asset Management
(19.1%). KDB, which emerged with an
effective controlling share in the Daewoo
shipbuilding enterprise after the 1999
bankruptcy of the Daewoo Chaebol and
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its Daewoo Heavy Industries arm, began
the process of selling its stake in the
revitalised shipbuilder in March 2008.
KDB is expected to select a preferred
bidder by August, with suitors including
steel giant Posco, SK Group, Hanwha
Group, GS Holdings, Doosan Group and
STX Group,
Indicating the inroads that
containerised transportation continues to
make into South American reefer export
trades, the 16 Maersk containerships will
be equipped with plugs enabling them to
carry 1700 refrigerated containers each
- the highest number ever carried on a
container vessel. Normally, a ship of this
size would feature 600-700 reefer plugs,
while even the largest containerships
afloat, of 10,000TEU capacity and above,
generally feature only 1000 reefer slots.

Each vessel will also be equipped with
a waste heat recovery system, re-using
excess heat from the exhaust and thus
generating energy for propulsion of the
vessel or onboard electricity consumption.
The reduction in fuel consumption would
result in a corresponding reduction of
emissions, the shipowner said. Hitherto,
Maersk has favoured a steam turbine-based
waste heat recovery solution, as supplied
by UK-based Peter Brotherhood.

The 16 ship order came just 10 days
after A.P. Moller-Maersk signed an
agreement with Hyundai Heavy Industries
covering 18 x 4500TEU capacity container
vessels, slated for 2011 and 2012 delivery.
These ships, which are expected to be
deployed in trades connecting Europe
and Sub-Saharan Africa, will also feature
waste heat recovery systems. NA
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Driving efficient propulsion

While emissions legislation has been the primary driver behind the gradual

take up of more energy eflicient propulsion technologies, there is nothing
quite like an oil price spike to spur things along at an inordinately faster pace.

Report by Patrik Wheater.

f crude costs continue to surge, which
Imany analysts predict they will despite

Saudi Arabia’s decision last month to
ramp up oil production, heavy fuel oil (HFO)
could top $1000/tonne, accounting for more
than 80% of a vessel’s annual operating costs.
Therefore, if operators want to reduce their
operational costs, they will have to improve
considerably on their propulsion systems’
fuel efficiency.

Optimising hull form and propulsion
arrangements and the use of relatively
new concepts such as pulling propellers,
wing thrusters, contra-rotating propellers
(CRP), as well as understanding more fully
the interaction between the rudder and the
propeller, can in some applications offer fuel
savings of up to 20% or more and reduce
resistance noticeably.

CRP configurations
A podded CRP could offer lower power
demand than the twin shaft lines commonly

used in a ro-ro/ro-pax ferry, for instance,
because the configuration recovers some of
the rotative energy in the slipstream of the
forward propeller. A more favourable wake,
together with lower resistance, can also be
achieved with a single skeg hull form.

The energy efficiency of the CRP
concept in this application was recognised
in 2004, when Japan’s ShinNihonkai Ferry
Company took delivery of two 30.5knot
ro-pax vessels, Akashia and Hamanasu —
Japan’s largest and fastest ferries, and the
first ever reference for ABB’s CRP Azipod.

Even in 2004, when fuel was a fraction
of the cost it is today, the visionary decision
to install the then untried propulsion
concept was driven by the increasing cost
of fuel. After almost four years in service,
ShinNihonkai is still able to document a
20% saving in fuel consumption, compared
to the two twin-shaft, diesel-driven
fast-ferries that previously operated on
the same route, as well as a 15% increase

Optimising the interaction of forces between rudder and propeller could shave thousands

off the fuel bill.
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in transportation capacity and increased
manoeuvrability.

The CRP in a ferry application is viewed
with such potential that Wartsild’s ship and
propulsion concepts guru, Oskar Levander,
is quite happy to abandon the conventional
double-shaft-line solution for ‘the ferry
of the future, replacing it with a CRP or
a wing thruster, which has a shaft line in
the middle and two thrusters pulling at
the sides. In a CRP arrangement, the aft
propeller recovers some of the rotational
energy in the slipstream from the forward
propeller. The advantage of wing thrusters/
wing pod propulsion is that individual
propeller loadings are reduced by using
three propellers, which improves operating
efficiency. Having twin steerable thrusters
also increases the ferry’s manoeuvrability
at slow speeds.

‘These new propulsion concepts
reduce resistance and result in lower
power demands. This leads to lower fuel
consumption and reduced emissions;
says Mr Levander, in the latest edition
of Wirtsilds in-house magazine
Twentyfour7.

‘Combining two propulsion concepts
offers clear power savings. A diesel-electric
power plant provides optimum efficiency
at low speeds. In addition to propulsion,
this power plant handles the electricity
demands of the hotel section, he says.

For a containership, the potential
propulsive gain offered by the CRP
configuration, when compared to a single
screw solution, is also favourable, and
more than 8% of rotational losses can be
recovered. The solution also affords lower
propeller load (the higher the propeller
load, the higher the efficiency gain) and
significantly improved manoeuvring, with
a shorter turnaround in port and less of a
need for expensive tug assistance, according
to Wartsila.

In a study carried out by ABB to assess
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Schottel Combi Drive in its twin prop form.

the efficiency of a CRP propulsion system
for a 12000TEU ultra large containership,
model tests demonstrated an 11.4% increase
in propulsion power, which means that less
installed diesel engine power would be
needed.

Petteri Ammili, the author of an ABB
paper detailing the study, concluded that
propulsion power can be produced with
optimum machinery and that remarkable
savings in operational costs can be achieved
due to lower fuel consumption. He says that
when hydrodynamic efficiency, less installed
diesel engine power, the power plant
principle and extra cargo carrying capability
are combined, savings can top $10 million
over a 15-year period when compared to a
twin-screw, twin-skeg system.

Thrusting forward

It is the wing thruster and its retractable
cousin, however, that form the propulsive
centrepieces of a unique Offshore Support
Vessel (OSV) design developed in a
collaborative venture between Wirtsild and
Vik-Sandvik.

The new design, claimed to afford a
12% reduction in the power demand at the
propeller, combines the low resistance of a
single skeg hull form with the manoeuvring
performance of steerable thrusters. This
flexible mechanical-electrical combination
is based on four W9L20 engines, two of
which are connected via reduction gears
to 1200kW shaft generators to drive a
feathering controllable pitch propeller.
Two 1665kW W9L20 engines would feed
power to the 880kW retractable thrusters.
However, to avoid the CP propeller running
at nominal speed, a fixed pitch propeller
could be used. The ensemble, says Wartsil4,
creates a propulsion environment in which
transmission losses, emissions and fuel
consumption are all reduced dramatically
while providing the same manoeuvring
performance as a twin thruster vessel and
the same power plant benefits as a traditional
diesel-electric arrangement.

Providing a first reference for Rolls-Royce’s
take on the rim driven thruster concept is
the UT 712L Olympic Octopus, delivered
in October 2006, which also points to
significant fuel savings.

The Naval Architect July/August 2008

Gunnar Johnsen, head of electrical
systems at Rolls-Royce Technology
remarked that because the design of
the unit negates the need for a gearbox
in the tunnel and struts to support the

propeller hub, water flow through the
unit is unobstructed. Uncontrolled
water flow between the blades and the
tunnel is also eliminated as the propeller
blades are attached to the rim, while
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curved fairings in the tunnel engender
a smoother flow of water, which in turn
increases the contribution that pressure
differences on the hull make to the total
side thrust.

Essentially, the features inherent to
this design will deliver more thrust for a
given input power, therefore making the
solution a cost effective one, especially
in operations where the system is used
for long periods in DP mode.

The relatively new Schottel Combi Drive
(SCD) is another economically-efficient
solution that has found favour in the
offshore market. Norwegian shipbuilder
Ulstein Verft selected the system for
two PX105 platform supply vessels for
Bourbon Offshore and, such has been the
success of its SCD installations in terms
of fuel consumption, seakeeping, and
overall efficiency, that the owner ordered
a further four similar vessels, although
this contract was awarded to Chinese
shipbuilder Zhejiang Shipbuilding. Other
shipowners selecting the SCD include
Norway’s Neptune Offshore, the Cyprus-
based EDT, and US shipowner Otto
Candies, which has opted for two 2250kW
SCDs for each of the two offshore supply
vessels under construction at Dakota
Creek Industries. Ducted variants will
also be installed in the energy-efficient
diesel-electric Anchor Handling Tug
Supply vessel, due to be delivered later
this year from Mumbai’s Bharati Shipyard
to local shipowner Great Offshore.

The SCD, both in its twin-propeller
and ducted form, combines the main
technical and economic attributes of the
German propulsion systems supplier’s
established SRP 1515, SRP 2020 and SRP
3030 Rudderpropeller products to offer
a power range from 1900kW to 3800kW
with propeller diameters from 2500mm
to 3500mm.

In contrast to pod drives with an
electric motor inside the underwater
pod, the motor in the SCD propulsion
system is integrated vertically into the
support tube of the Rudderpropeller. This
arrangement means that the concept is
similar to that of a Rudderpropeller with
a vertical power input, but the system
requires neither an above-water gearbox
nor a cardan shaft, making the SCD a
compact and easy-to-install solution
that can prove particularly advantageous
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Rolls-Royce rim thrusters for Olympic Octopus.

in the offshore supply vessel segment
where space in the stern is limited.

Second generation Azipod
Electric propulsion and the power
plant concept are now widely accepted
as commercially viable solutions to
reduce fuel consumption and emissions.
The hydrodynamic benefits of the
arrangement endowed with an Azipod
system, for example, have been proven
to offer fuel savings typically in the
region of 15% compared to electric shaft
line propulsion, due mainly to reduced
hull resistance.

Extensive full-
testing throughout the last decade have
shown that the hydrodynamic efficiency
of a twin Azipod solution can offer
an improvement of 8% to 18% when
compared to a traditional shaft line.

However, while ABB claims that the
hydrodynamic and propulsive efficiency
of the system can be improved only
marginally (by two or three per cent),
as current designs are said to be pretty
much operating at their maximum
values, the company is nearing the
launch of a new, second generation
Azipod system.

Under the project name Innopod,
within three years ABB is expected to
launch a system aimed at optimising

and model-scale

weight, and
operational flexibility. Proposed designs
feature an alternative frame to the
systems currently in production and
will allow the maintenance and repair of
components, such as bearings and seals,
to be carried out without having to take
the vessel out of the water. Drydocking
intervals will be extended from five to

structural strength,

seven years.
To further increase ‘maintainability’
and life-cycle management, a state-of-
the-art condition-based monitoring
system (CBM) will be integrated into the
unit to afford the real time monitoring
of shaft line bearings, vibration levels,
oil quality, motor temperatures, and
so on. Sensors will also be fitted to
the propeller control system, in order
to detect cavitation and to optimise
performance and
efficiency.

environmental

Rudder-propeller interaction
Propeller selection itself is also one key
to reducing operational costs, but while
propeller design itself may not be able to
achieve further optimisation, the advances
made are such that shipowners could shave
17% off the fuel bill by simply replacing old
blades with more efficient modern ones.
A reduction in noise and vibration would
provide a further boon.
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Data from shipowners have shown that
the developments made in hydrodynamic
analyses and blade manufacture can generate
substantial reductions. For instance, Stena
Lines’ Gothenburg-Kiel route-operating
Stena Germanica replaced its propeller blades
with a new blade design from Rolls-Royce
in 2005 and achieved a 10% reduced fuel
consumption. Similar retrofits were carried
out to the ferries Stena Scandinavica, and
Stena Nordic, whose fuel efficiencies improved
by up to 12% and 17% respectively. Skdne is
also being treated to a set of new blades.

Other shipowners that have swapped their
inefficient prop blades include cruiseship
operator Royal Caribbean International,
which replaced the propeller blades on its
48,500gt cruise vessel Empress of the Seas
during dry docking in November 2006.

Based on data from the first nine months
after conversion, Empress of the Seas recorded
a 13% drop in fuel consumption during a
Caribbean cruise of between three and 11
days (see The Naval Architect, May 2008,
p37).

Greater understanding of the
hydrodynamic forces generated from the
interaction between the propeller and rudder
could also improve a shipowner’s bottom
line and to this end Wartsild and Germany’s
Becker Marine Systems, the originator of
the twisted-rudder design, entered into a
cooperation agreement in 2006, to develop
and market energy efficient propeller-rudder
systems.

The fruit of that collaboration was the
Wiartsild Efficiency Rudder (WER), a rudder/
propeller combination designed to reduce
drag and increase efliciency by up to 7%

in some cases. For single screw vessels, the
propeller/rudder combination can improve
propulsive efficiency by between 5% and 7 %
and reduce pressure impulses to the hull by
up to 45%. For twin-screw vessels improved
propulsive efficiency is 3% to 5%, with a 25%
reduction in pressure impulses.

The new WER differs from earlier concepts
in that a fixed bulb is attached to the rudder
horn immediately behind the propeller. It can
also include a flap at the trailing edge of the
rudder blade to increase lift. The leading edge
of the rudder can then be aligned with the
flow behind the propeller to reduce rudder
drag, hub separation losses, and increase the
performance of the propeller blade.

Efficiency gains

The efficiency of this rudder/propeller
system has been confirmed in model tests of
a 900TEU feeder containership. During the
tests it was concluded that a 5% efficiency gain
at service speed of 18knots was achievable
with an ‘efficiency rudder’ compared to a
conventional rudder.

Model tests of other ship types showed
similar gains. At a speed of 15knots-25knots
a containership could achieve a 5% to
8% improvement in efficiency. A tanker
operating at 16.1knots benefited from similar
gains, but a chemical tanker with a speed of
16.7knots achieved up to 9% gains. These
gains are dependent on output and propeller
dimension, but the tests confirmed that if the
propeller and rudder are considered as one
integrated propulsion unit, as opposed to
two separate components in the propulsion
train, fuel consumption and greenhouse gas
emissions can be reduced.

Goran Pettersson at the Rolls-Royce
Hydrodynamic Research Centre, in Sweden,
and Kare Krovel Nerland, working within
the company’s research and technology
department in Norway, both arrive at the
same conclusion. They confirm that the
potential for improvements in propeller
efficiency alone is limited but if the propeller
and rudder are optimised as one propulsion
unit then the potential for improvements can
be substantial.

The compromise

Although propeller design remains ostensibly
acompromise between efficiency and pressure
pulses, the full potential of the propeller can
be achieved with what Rolls-Royce designates
the Integrated Propulsion Manoeuvring
System (IPMS).

This, as Mr Patterson and Mr Nerland claim
in their 2008 paper ‘Integrated Propulsion
Manoeuvring System for Improved Propulsive
Performance, is because a different approach
can be taken to propeller design increasing
the possibilities for suppressing vibrations
and noise characteristics without trading
too much propulsive efficiency. Focus on
fuel economy gives possibilities to improve
efficiency without jeopardising vibration
and noise levels, whereas a better possibility
to balance the propeller design between low
pressure-pulses and noise, and high efficiency,
is achieved, which is especially important for
ships at higher speeds and higher propeller
loadings, they say.

As far as the rudder goes, profile and
thickness ratios are critical but, if the profile
is cambered or given a twisted leading edge,
then more efficiency can be gained as it will

To purchase log on to www.sname.org or contact Tommie-Anne Faix at tfaix@sname.org or 1-201-499-5068
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The Offshore Supply Vessel

«Bourbon Mistral» — equipped with
Brunvoll bow tunnel- and bow retractable
thruster units. Built by Ulstein Verft AS
for Bourbon Offshore Norway AS.
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be able to recover more of the rotational
energy.

According to Mr Patterson and Mr
Nerland, the profile should be twisted or
camber in one direction above the propeller
shaft and in the opposite direction below
the shaft line. A well-designed full-spade
rudder with twisted profiles, say the
authors, can prevent or reduce cavitation
and increase the propulsive efficiency. Yet to
gain full propulsion efficiency from IPMS,
the size and the vertical distribution of the
twist along the rudder needs to be adapted
to the flow angle and velocity distribution
in the slipstream behind the propeller.

Studies carried out at the Rolls-Royce
Hydrodynamic Research Centre showed
that the IPMS concept, now incorporated
into the company’s PROMAS product,
can result in efficiency gains of between
6% and 8%, depending on application,
as the rudder with a twisted leading edge
regains swirl energy from the slip stream.
The rudder bulb and hubcap, meanwhile,
reduce the propeller drag and eliminate the
hub vortex.

The magic blade

The PROMAS propeller is standard but
some of its ‘magic, according to Jorgen
Persson, Rolls-Royce commercial product
manager, lies in a new blade design
philosophy which allows the concept to be
offered as an upgrade or retrofit package,
dubbed PROMAS Lite. This consists of a
Costa bulb simply mounted on an existing
rudder, a hubcap and a PROMAS adapted
blade design. However, the arrangement
would exclude the twisted leading edge.
This means that some of the benefits would
be lost but, with a pay back time of two
years, it is deemed a simple, cost-effective
solution to meet the problem of increasing
fuel costs.

The first PROMAS equipped vessels will
be a series of four 33,500dwt bulk carriers
for Jensen under construction in China, at
the Nantong Minde Shipyard. The first of
these will be delivered for seatrials in early
2009. There are a number of contracts that
are awaiting official signatures and the
PROMAS Lite development is attracting
strong interest. In the meantime,
Rolls-Royce will develop the concept for
high-speed vessel application and hopes to
have a design ready later this year. NA
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Rim Drive Thruster
from Rolls-Royce

on mounting in the
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systems and the
bollard pull meet
our expectations
to the full.”

Capt. Klaus Dieter Mayer
Managing Director

Harms Bergung Transport &
Heavylift GmbH & Co. KG,
Germany

Tel.: + 49 (0) 38 41 / 204-0 - Fax: + 49 (0) 38 41 / 204-333

info-ssw@schottel.de - www.schottel.com

55



Feafure 2 | PROPELLERS AND THRUSTERS

‘Free suspension” from HRP

Freely-suspended nozzle solution for propellers is believed to

be unique

Three recently delivered 110m long
inland cargo ships feature a new and
innovative propulsion solution that
developer HRP, of The Netherlands, believes
to be unique.

HRP, which usually concentrates on
thrusters, has nonetheless applied for a patent
for what it describes as a ‘freely-suspended
nozzle solution’ for propellers, affixed to three
3000dwt vessels, for shipowner De Waardt.

The basic idea is that the upper side of the
nozzle is not integrated in the hull itself, but
is only suspended from it, while the covering
tunnel has been raised to create more space.

According to HRP, the result is that
the influx of water into the propeller is
undisturbed and that, when directed aft,
speed and efficiency are greatly improved.
The initial aim of this new approach was to cut

The ‘freely suspended nozzle design’ from
HRP - said to be unique, with the developer
now seeking a patent.

down on noise, and HRP said that the results
have been very significant, with noise levels
quoted as 58dba and vibration levels having
also been greatly reduced. Directly above the
propeller in the ships’ living quarters, the
quiet is said to be ‘astonishing’ NA

Steel Giants transmit input
power

Bevel gear units with a rim diameter
of 2.3m and a weight of five fonnes
are now available from Voith Turbo
Schneider Propulsion, of Heidenheim,
Germany. The company recently
manufactured two of these giants.
These bevel gear sets are destined
for two Voith Schneider Propellers,
each featuring six blades. The two
units have a joint input power of
7600kW. They are due delivery to
Norwegian shipyard Karmsund
Maritime, where they will be installed
into an Inspection Maintenance
and Repair Vessel (IMR) for shipping
company QDstensje. From 2009, the
vessel will be used worldwide for
inspection and repairing underwater
installations such as pipelines. With
a speed of 18knots, it is one of the
fastest and most powerful fitted with
Voith Schneider Propellers.
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IT Trends in Shipbuilding

An overview of the recent COMPIT conference covering computer

applications for ship design, by Volker Bertram, of the Department of

Mechanical Engineering, University of Stellenbosch, South Africa, and
Germanischer Lloyd, Hamburg, and Patrick Couser, of Sunnypowers.

ome of the latest developments
Sin computer applications for ship
design were presented at the recent
International Conference on Computer and
Information Technology Applications in the
Maritime Industries (COMPIT).
This year, the seventh COMPIT was
held in Liege, Belgium. From the earliest
phases, modern ship design methods use
CAD (computer aided design) models
with up to several tens of thousands of
elements to define the vessel. Generic CAD
tools and those developed for other sectors
(industrial design, automotive, aviation, etc.)
are often unsuitable due to the very specific
requirements of the marine sector:
® Custom or one-off design, normally
without prototyping;

® very large number of parts;

rapid design cycle;

® and especially the complex geometrical
shapes of hullforms and associated
free-form parts.

Over the last two decades 3D design
methods have evolved in the shipbuilding
industry. Initially 3D design was used
only in the detailed design phase but,
increasingly, shipyards have exploited the
advantages of using 3D CAD descriptions
of the vessels in earlier phases of the design.
Three-dimensional design, as such, has no
great intrinsic value: it is possible to design
ships in 2D and even without CAD at all.
However, the situation is changed when the
3D design data is used to create a product
data model (PDM). The PDM ideally
contains all the information required for
the ship: hullform definition; performance
analysis; general arrangement; detailed
arrangement; ship systems specifications;
planning and scheduling; purchasing
requirements and bills of materials; etc. In
this situation the 3D ship model then plays
a central role in the design process.

A major part of a ship design project
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Figure 1: Paramarine allows recreation
of CAD descriptions from photos, source:
GRC.

deals with areas, volumes, weights, centres
of gravity, etc. These can be evaluated
quickly and reliably in 3D CAD systems.
However, modern CAD systems now offer
much more. The trend is generally towards
simulation-based decisions guiding the
design process (first-principles design). A
3D ship model is a prerequisite for most
of these simulations. It generates, largely
automatically, the detailed geometric input
data required by these simulations: e.g.
structural finite-element analysis (FEA),
hydrostatic and CFD (computational fluid
dynamics) analysis meshes. In some cases
simulations are integrated within the CAD
software, but the trend seems to be towards
a selection of separate software applications
with streamlined data transfer interfaces
between them and often a central ‘Manager’
application or database to control the
complete system.

Integrating and interfacing

In principle, there are two basic strategies
that can be adopted to cope with the
increasing diversity of available simulation
programs:

1. integration of simulation programs
into the CAD design tool, or

2. transparent data transfer between

individual simulation programs which
are independent of the CAD design tool
through the use of (more or less) standard
interfaces.

Integrated design tools, following the
first strategy, are frequently limited to the
design of certain types of ship, resulting
in a loss of flexibility; and in many cases
the focus is frequently towards integration
rather than use of the best simulation
tools.

Increasingly it is the second approach
that is being used. This approach closely
resembles corporate management: a
top-level shell handles the user interface
and farms out the work to individual
simulation programs. For the user, the
system appears as a single CAD system,
but the modular structure offers greater
flexibility for extending the system to
include new and improved simulation
applications. These systems often integrate
the most frequently used simulation
applications, such as hydrostatics and
power prediction, but offer the flexibility
to provide simulation tools with different
scope and sophistication levels depending
on the phase of the design and the level
of detail required. Good business practice
is to improve existing software, focussing
the development on data transfer and
user interface so that it may easily be
incorporated into such a system.

Andrews et al. (2008) outline the Design
Building Block approach as implemented in
the PARAMARINE SURFCON software.
The software is typical of more recent
CAD systems, featuring “unusual” design
and simulation options such as internal
layout design and personnel movement
and evacuation analysis at a conceptual
design stage. This approach encourages a
more holistic approach to the development
of the ship design solution. The system
brings together several buildings blocks
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which were developed by different partners
with high competency in their respective
fields. Graphics Research Corporation
Ltd supplied the SURFCON component,
an object-oriented naval architectural
design package based on the ParaSolid
modeller. This module covers not only
the graphical description of the free-form
hull surfaces, but also several traditional
analysis utilities including: resistance and
propulsion, stability, manoeuvring and
radar cross-section assessment. The design
system has recently been coupled with
marineEXODUS; software developed at
Greenwich University, Deere et al. (2008),
to support discrete event simulation (DES)
of personnel movement and evacuation.
Importantly, the approach and toolsets
developed are flexible and extensible,
enabling the software to grow in response
to evolving customer demands.

Hekkenberg (2008) describes an
integrated design system for rapid
conceptual design of inland ships under
development at TU Delft. This work is a
good example of a CAD system aimed at
a specific niche market: the design tool is
dedicated to a specific ship type (in this
case inland ships) and a specific design
phase (in this case conceptual design). This
specific application of an integrated design
system is representative of the state of the
art:

‘The key to speeding up a (relatively
simple) conceptual ship design process
lies in reducing the amount of manual
labour: human input should be limited to
making the important decisions as much
as possible, without bothering about the
tedious work of generating the drawings
and doing the calculations that visualise
the consequences of these decisions. For
the design model under discussion, the
solution to this was found in combining a
CAD package (Rhinoceros 3D) with basic
software able to perform non-geometry
related calculations (MS-Excel) and a
database of pre-defined scaleable ship
elements (engines, propellers, hullforms,
...). These are linked through a number
of command scripts (Visual Basic &
Rhinoscript) that automatically draw 3D
general arrangements in Rhinoceros, but
can also feed geometric data (surface areas,
centres of gravity) from Rhinoceros back
into Excel for further calculations (weights,
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loads, strength requirements, stability, ...)’

Hekkenberg (2008)

Optimisation may be seen as a special case
of CAD system and design simulation
integration. Optimisation requires the
automatic generation (within the CAD
system) and evaluation (by the simulation
programs) of the design solutions.
Optimisation has been a topic in ship
design for at least four decades, but only the
last decade has brought broader application
and industrial maturity of these tools. The
progress is due to three factors: better
optimisation algorithms; more complex
(and realistic) optimisation models; and
more accurate design simulations and
evaluation. Evolutionary algorithms (for
example genetic algorithms) are now
widely employed in naval architecture
optimisations. algorithms
appear on the horizon as a robust and
efficient technique for optimisation.
These algorithms copy the strategies
of insect swarms to achieve a goal; the
individual behaviour is simple and the
power of these algorithms comes from
massive parallel computations. While
such modern evolutionary algorithms are
advocated by research groups, tried and
tested classical optimisation algorithms

Swarm

are still the preferred choice in industry.
The European project IMPROVE (Rigo
et al. 2008) may serve as an example: the
project has developed a decision support
system as a methodological assessment
of ship designs. Using formal structural
optimisation software, new ship types,
namely a 220000m’ LNG carrier, a large
Ropax ferry and a chemical tanker have
been developed.

Additional functionality

As marine CAD systems mature, they
provide additional functionality either
by directly integrating new features or by
offering new links to external simulation
software.

After a more general discussion of
CAD user requirements and how different
surface description techniques match
these requirements (highly recommended
for further reading), Forrest (2008)
describes new features that have added to
the PARAMARINE design system. One
feature of particular interest is a novel
method for the reverse engineering of
existing designs: a scaleable Bitmap object
enables the electronic version of a drawing
(such as a lines plan) to be imported into
the PARAMARINE design and positioned
in relation to the 3D datum. Alternatively,

Figure 2: Advanced CFD simulations for green water on deck and slamming, source:

Germanischer Lloyd.
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stations of offsets may be imported which,
can be used to generate splines in order to
improve the accuracy of model fit between
stations.

A fundamental part of the vessel’s
general arrangement is the definition and
management of all ship spaces as well
as the preliminary layout of the main
equipment (including weapons systems on
naval vessels) and accommodation items in
these spaces and on the main deck areas.
Traditionally, most of the tasks related to
compartment design and to the definition
of the ship’s general arrangement have been
done using 2D drafting tools in combination
with poorly integrated or stand-alone
tools for calculation and analysis. Recent
evolution of 3D design tools hasled to a new
approach for compartment design based
on the generation of a 3D compartment
model. Alonso et al. (2008) describe recent
activities of SENER to include a tool for
compartment design in FORAN. A mixed
approach combines the advantages of both
the 2D and the 3D approaches, but removes
most of their restrictions and drawbacks.
The new method combines a 3D general
arrangement tool which provides all
the functionality and techniques of the
3D approach, with 2D tools used when
3D information is unavailable for the
equipment or accommodation items or
when it is necessary to perform quick
modifications of the compartment layout.
Working on the deck plan, together
with 2%D modelling and visualization
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techniques, these 2D tools efficiently
define the compartment boundaries and
accommodation areas and spaces.
Structural design applications have
grown beyond mere drafting and parts
management tools and now increasingly
include structural rules and intelligent
support to handle these rules. The new
Common Structural Rules (CSR) for
tankers and bulkers have triggered CAD
developments to support the design process
for these ship types which constitute
two-thirds of the world’s fleet in terms of
tonnage. Napa Ltd and ABS have jointly
developed such a software tool for assessing
ship scantlings against CSR requirements,
Holmberg (2008). During the process of
evaluating the rules, a 3D model of the ship
structure is created behind the graphical
user interface. The calculations are then
performed using information derived
from the 3D model. An FE model can be
automatically generated as a by-product
of the rule assessment and creation of
classification drawings can be automated on
the basis of the 3D model. Costing related
data can be derived and the model can be
exported to detailed design packages.

Better and more simulations

Analysis of vessel hydrostatic stability was
among the first applications of computers
to the field of naval architecture. Today,
the naval architect can perform stability
analyses for intact and damaged conditions
almost at the push of a button. Modern

stability regulations and simulations are
closely linked. Progress in simulation
techniques now offer simulation-
based stability assessment for dynamic
conditions, whether it be stability in
waves (parametric rolling) or progressive
flooding of a damaged vessel. For example,
NAPA has incorporated a CFD simulation
method for progressive flooding developed
at the Helsinki University of Technology,
Metsi et al. (2008). The tool allows for a
more realistic assessment of ship safety
in the damage condition, capturing
dynamic effects and intermediate flooding
conditions, which are frequently the most
critical.

In CFD today, advanced industrial
applications include unsteady viscous flow
simulations with complex two-phase flow
simulations (complex wave formation and
cavitation). The market has consolidated
to a handful of vendors who offer FEA
and CFD analysis tools with associated
grid generation and post-processing
applications. For example, Queutey et al.
(2008) present a six-degrees-of-freedom
seakeeping simulation using such a
free-surface capturing viscous solver (the
motions are not prescribed by an external
inviscid solver but are calculated as part of
the solution).

The above represent
applications of continuum mechanics. As
a new approach fundamentally distinct
from continuum mechanics, discrete event
simulation (DES) has evolved rapidly and
has proven to be a versatile and powerful
tool for many applications supporting
ship design. DES is used in practice by
several shipyards to support operational
and strategic planning of the shipyard
operation. Despite the relative simplicity
of the underlying theory, simulations
of complex systems are able to offer
considerable benefits in terms of qualitative
insight (e.g. identification of bottlenecks)
and quantitative information (time taken
to perform an assembly or to unload a
ship; occupancy rates for workstation;
etc.). Essentially the same technique is
applied for modelling processes in ports
and the loading and unloading of ships.

examples

Figure 3: Rapid CAD modellers reduce
model creation time to typically one
week, source: Granitx.
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The simulation of processes that involve
humans requires elements that mimic
human decision-making and intelligence.
This is, for example, the case in ship
evacuation simulation. The trend is to
equip each simulated human with a certain
perception and reasoning capability. Such
multi-agent systems have drifted into
practical applications and are likely to
become increasingly important for a variety
of simulations relevant to ship design.
Deere et al. (2008) present recent work at
Greenwich University, which is amongst
the leading groups in this field. They have
applied their code maritimeEXODUS to
evaluate ship layouts from a human factors
perspective, choosing a naval vessel to
demonstrate the process.

Faster model generation

In an ideal world, a 3D CAD model is
initiated at the early design phase and
expanded as the design develops. This
central 3D CAD model serves as the
starting point for assorted simulations
where the required input data and
analysis meshes are generated, largely
automatically, from the model by suitable
interface/grid generation software. The
reality in our industry is somewhat
different: despite the widely documented
and (in principle) accepted advantages
of 3D models in the total process chain,
most shipyards still often employ 2D CAD
for basic structural design, because this is
perceived to be cheaper than the creation
of a 3D model. One argument for 2D
drawings is that the software is cheaper
and easier to use. Another argument is
that 3D models for different applications
have different levels of detail and also often
different data structures. For many years,
it was difficult or impossible to re-use
data from a 3D CAD model developed
during basic design later on in detailed
(production) design. Such software is only
now starting to emerge.

If a 3D model exists, the model is
frequently not suitable for use in simulation
software. Each simulation requires certain
model characteristics tailored to balance
computational effort and accuracy of
results. Frequent practice is to create input
models for simulations (and optimisation)
manually. All major CAD vendors in our
industry are working to improve the
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Figure 4: Parametric design saves time and
money, source: AVEVA.

interfaces between 3D CAD models for
basic design and simulation (particularly
FEA) tools. Despite undeniable progress,
fully automatic transfer does not yet
appear in sight. However, semi-automatic
generation of these data is feasible, e.g.
Wilken et al. (2008). In this case, the
geometry is imported from the CAD
model and a pre-processor ensures suitable
grid generation. The main problem lies
in the necessary abstraction of a global
model for FEA. In the FEA model,
stiffeners are not modelled geometrically,
but attributed to plate elements using a
variety of possibilities (truss elements,
beam elements, increased plate thickness,
orthotropic material properties, etc.).
Further, the detail of a suitable FEA model
depends on the application to which
it will be put and the results it will be
required to produce. High-level (expert)
domain knowledge is thus required to
generate a suitable model and the same
is true for CFD simulation models. We
therefore expect grid generators to remain
semi-automatic for some time to come.
Rapid model creation, modification and
validation are key industry requirements
and CAD developers have been able
to accelerate this process by various
techniques. Virtually all commercial CAD
tools employ some sort of parametric
modeller. Increasingly, simple functions
such as automatic generation of repetitive
parts are enhanced by knowledge-
based support. An example of this is
the automatic adjustment of scantlings
or insertion of additional stiffeners
if required by classification rules due
changes of, for example, double-bottom
heights, Dumez et al. (2008). Best practice
is to create a 3D CAD model of a ship,

typically in one week; subsequent FEA
model generation for simple models is
then largely automatic and grids can be
generated within minutes.

Virtual prototyping
Simulation and virtual reality (VR)
engines may be combined if ergonomics
are important. VR may combine physical
mock-ups (e.g. operating consoles)
with virtual models of screens, larger
environments within the vessel, etc.
Human testers or virtual mannequins can
then be studied performing ship-operation
tasks at the design stage. Le Therisien and
Mais (2008) give several examples of these
simulations made by DCNS in France.
One application of virtual prototyping
is the simulation of operations. DNCS
simulated the flight-deck operations of a
new aircraft carrier: catapult launching,
landings, maintenance and fuelling. The
simulation served not only to estimate
the time required for individual tasks,
but also to identify inconsistencies
early in the design process. Another
application concerned the set-up of
operational premises: here the goal was
to integrate the various components
of a room and to check functional and
ergonomic performance at full scale.
The interactive examination of complex
premises allows multi-disciplinary teams
(architects, ergonomists, crew, etc) to
evaluate the design. For example, the
complex interaction of a team of sailors
during berthing operations of a frigate
identified problems of accessibility and
mutual blocking of team members. As
a final application, a workstation for the
new FREMM frigates was evaluated. In
an immersive space, the real armchair
of the operator was placed in the virtual
environment. The operator was then
monitored performing several specific
tasks. Since all objects of the workstation
were movable in real time, the optimal
placement of displays and controls was
found relatively quickly, avoiding the
necessity of producing several physical
mock-ups. DCNS reported that in their
experience, the savings from detecting
design errors early in the design process
outweigh the investment costs for the
dedicated hardware and software required
for the virtual prototyping. NA
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Foran hits new heights

Sener holds FORUM conferences every other year. The fifth, FORUM 2008,
was held in Oviedo on 11 to 13 June. A report by Eric Tupper.

This year’s Sener FORUM was opened
by Jorge Unda, a managing director
of Sener, who welcomed over 100
delegates from 18 countries. In welcoming
the delegates he said that the increased
attendance, compared with previous
conferences, showed the growing number
of organisations using Foran. He went on to
describe the general Sener Group for which,
in 2007 turnover was €791 million, with 4503
employees.

PYMAR

The next speaker was the invited lecturer,
Antonio Sanchez-Jauregui of PYMAR who
described this private Spanish company,
incorporated by some 24 small and medium-
sized Spanish shipbuilders in 1985. The
shipyards are the shareholders and there
is no dividend share out. The aim was
to improve competitiveness of the yards
through initiatives including technical/R&D,
finance/tax, production, purchasing. To
help financially with contracts the Fondo
Patrimonial de Garantias (FPG) was set
up in 1988 as an asset guarantee fund to
issue guarantees based on risk assessments.

Guarantees cover yards during construction
and shipowners after delivery. In December
2007 the value of FPG was €255 million. So
far guarantees issued have an aggregate value
of €2953 million.

In the technical/R&D area La Fundacion
Centro Tecnologico (SOERMAR) was set up
in 2002 to improve members’ competitiveness
through the promotion, development and
participation in research and to provide
technical support for new projects and
innovative designs. SOERMAR co-operates
with the EU and other Spanish organisations.
It has agreements with several classification
societies and with the Spanish ship Model
Basin. Projects include studies on LPG and
chemical carriers, drag reduction using
special paints and bubble generation and a
seismic research vessel prototype.

Although well regarded by the Government
PYMAR receives no money from them.

The remainder of the speakers dealt either
with developments in, or applications of
Foran.

Multi-site Foran
One presentation was by Colin Sear and

The latest Sener FORUM for Foran explained a developing solution for CAD/CAM.
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Jim McLauchlan of BAE Systems and
related to the Royal Navy new aircraft
carrier project. After outlining the overall
BAE Systems set up - 97,500 employees
worldwide and sales of over £15.7 billion
in 2007 - they explained that the naval
sector capability covered Surface Fleet
Solutions (more than 4000 employees)
and Submarine Solutions (over 3450);
both involved in the carrier project. The
old CAD system was over 20 years old
and, as a result of changes over the years,
had become complex. After a long study
BAE Systems chose Foran. This will enable
the number of bespoke systems and
interfaces to be reduced. Benefits include
the facts that it is a marine based system
with a single database. This is one of the
higher volume Foran implementations
(over 400 positions at the peak) with
consequent risks which Sener is helping
to deal with. BAE Systems, Babcocks, VT
and many contractors have to share data.
VT uses Tribon so that provides one
interface problem. So far 600 users have
had training in Foran.

challenges
multi-site library translation/alignment,
multi-discipline outputs, transfer of
model data/geometry between sites,
interfacing Foran with business systems.

Technical include

Successes include improved modelling
efficiency, data integrity and multi-
discipline integration; intuitive module
interfaces leading to reduced training
timescale; reduced infrastructure
complexity. There has been successful
implementation of core Foran
functionality with positive reception
by users and management. There is real
potential to contribute to improved
engineering efficiency and scheduling
and Foran is the preferred tool for future
projects. There are still improvements to
be made in collaboration with Sener. BAE
Systems Type 45 and Astute projects will
continue with the old system as the effort
to apply Foran retrospectively would be

too great.
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FORUM: a gathering that is becoming an industry institution.

New approach

Another paper was presented by Fernando
Alonso of Sener, who said that the initial
design model is very important as most of
the cost of a design is committed at that
stage. The need is to study many different
arrangements in a short time and the ship
general arrangement (GA) is a vital tool.
Traditionally, the GA has been produced
using 2D techniques which, do not allow
reusing the GA data for other calculations.
Sener is developing a new GA tool (FGA
module) combining the traditional 2D
techniques with a powerful new set of tools
for the definition and management of 3D
compartments. This tool takes advantage
of work carried out in the EU-funded
Intership Subprojects on early design, I-3
(Integrated concept) and I-4 (Methods
and tools). [See The Naval Architect April
2008]

The new tool will provide a 3D definition
of the design model facilitating the reuse
of the GA data in naval architecture
calculations and in later design stages.
It incorporates functions to perform
a preliminary layout of the ship main
equipment and accommodation items and
it will be fully integrated with the rest of
the Foran modules.

Military simulation

Carlos Malheiros of the Brazilian Navy
discussed the application of a single 3D
animated model to achieve an optimum
integration of design and production by
modelling the ship and shipyard facilities.
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Either the design or the shipyard facilities
may need to be modified. For example, the
lifting capacity in the yard may limit the
size of unit that can be prefabricated. It
may be necessary to delay some outfitting
or change block boundaries. The paper
presented the results of a production
simulation of a landing craft using the
CAD/CAM software of Foran and its
modules. In the case of the landing craft
five blocks were used and the model
checked for interferences in the workshop,
in transfer to the berth, at launch and
docking. The simulation ended with a
landing of men and a tank on a shore. The
exercise showed that Foran was suitable
for this type of simulation although some
improvements, relating to interfaces
with other design processes, are needed.
One advantage of simulation is that it
provides a vehicle for all those involved to
communicate with each other.

Collaborative Engineering

Carlos Gonzalez of Sener said that the
need to cut lead-times and design costs,
combined with more complex ship
designs, required the improvement of the
engineering model. Also, shipyards have
smaller design teams and increasingly
outsource important design packages
leading to a more collaborative
engineering environment. This requires
the co-ordination of groups working
simultaneously on the same project at a
number of locations worldwide. Whilst
data must be available to all, the centre

must retain control. The paper focused
on the concurrent design solution as the
evolution of the basic technologies such
as databases and communications points
to a more efficient solution for remote
environments using database replication
techniques. From the yard’s point of view,
other issues arise such as the control of
access to restricted areas of the project
both for confidentiality reasons and the
maturity of the information.

Foran has gone to synchronous
replication to reduce inconsistencies
in data; each transaction is applied
instantaneously at all sites; if it can’t
be applied at one it is rolled back at the
others. Whilst Foran V60R2.0 provides
for replication, V60R3.0 will optimise
the synchronous solution and extend
it to many sites. This will guarantee
consistency of information which is the
key consideration.

Aluminium at Fjellstrand

Ragnar Albrethson said that Fjellstrand at
Omastrand, Norway, was one of the first
yards to use Foran. This modern shipyard
develops, markets and builds technically
advanced high speed passenger and car
carrying catamaran ferries in aluminium.
It has delivered about 150 catamarans to
shipowners in 37 countries. The paper
dealt with two projects — Ferrycat 120 and
a special vessel for ROV operation. Units
for the former, which is double ended
and has a speed of 22knots and space
for 120 cars and 400 passengers, were
built in several locations in Norway and
Sweden and the assembled in Fjellstrand.
Several views showed corresponding
CAD views compared with actual
photographs. These showed how realistic
the CAD representation can be. The
second vessel was claimed to be the most
environmentally friendly ship ever built.
Its main uses are on coastal surveillance
and as an environmental research ship.
There is a tunnel between the twin hulls for
recovering the ROV through a moonpool.
Foran was used only for the structure and
not for the piping. It was felt that the effort
of modelling of pipework could not be
justified for a one oft ship.

Structural Database
A paper presented by Philippe Renard
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WATERJET PROPULSION 5

11 - 12 December 2008, London, UK.

Second Announcement & Call for Papers

This international conference continues the very successful series of RINA events looking at
developments in waterjet propulsion.

Waterjets are now accepted as a proven technology, particularly for high speed craft and they
are increasing their penetration into small craft, leisure, workboat, patrol and military markets.
Today, waterjets are becoming the preferred propulsion choice where high efficiency, enhanced
manoeuvrability, shallow draft capability and low maintenance are key requirements. Continuing
developments now include very large units of 30MW capacity and the use of waterjets for high speed
boost propulsion.

As the technology matures, designers need better tools to help predict the performance and efficiency
of these systems across a wide range of operating conditions. Computational fluid dynamics is an
increasingly powerful tool which has become almost universal, but traditional model testing and trials
measurements are still required to confirm critical results.

Designers and manufacturers also continue to seek to reduce noise, wake and wash as well as optimise
the strength and weight of the various mechanical components and to improve reliability, reduce
installation time and maintenance.

RINA invites papers on all aspects of waterjet design, production and operation, from designers,
researchers, manufacturers and operators. Topics may include the following:

« Simulation for research and design

o Performance prediction modelling

« New designs and applications

» Control and gearing systems

« Build and operational considerations

O | would like to offer a paper and attach a synopsis of no more than 250 words by 10th Sept 2008
O | wish to receive details on exhibition space and sponsorship opportunities
O I would like to receive a full programme brochure and registration form
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of Bureau Veritas dealt with condition
assessment of ships from 3D models. The
HCM format, equivalent to a ship’s digital
3D model, arose from an EC project.
Various commercial tools are now being
derived using the same HCM format.
All make surveys and repairs easier.
Measurement data, mainly of thickness,
are entered automatically. Other data
recorded includes coating condition, crack
length and location. The data remains in
the system providing a history of changes
in hull state. For existing ships, for which
a 3D model was not generated during
design, a simplified model suffices. The
speaker noted that although the model
is in 3D it is often easier to enter data
through a 2D interface.

The aim is to improve the safety of ships
in service. The model does not calculate
stress levels. If these are required the
classification Society can calculate them
from the model using finite element
analysis. For the future it is envisaged that
robots, about one metre long and provided
with strong magnets, will be used to take
thickness measurements.

Developed Designs

Juan Garcia de la Vega, Sener, reviewed
the organisation, capability and aims of
the Marine Engineering Unit of Sener
and some recent Foran projects. This
showed that Sener not only develop Foran
but also use it. Services are provided
to 68 shipyards in 21 countries; to 98
shipowners in 15 countries and there
are more than 1100 ships under Sener’s
design in operation. It is hoped to increase
Sener’s involvement in the early stages of
ship consultancy and in design concept.
Since 2005, 63% of work was on detail
design, 26% on classification and basic
design and only 8% on conceptual and
contractual. Designs outlined included
an anchor handling TSV, a 4000 tonnes
passenger sailing ship, a 165m ro-pax
ferry, a 250,000 ft* reefer, two chemical
vessels and a SWATH passenger ship.
These examples show what a wide variety
of work is covered.

Production Management

Jaime Rivas of Seatech Consulting said
that quality and timely delivery of a
project are very important. More data
is not necessarily better — it must be
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tailored to the need and unnecessary data
wastes time. He described an IT system
connected to the Foran system database,
managing Foran information, adding
specific company information and serving
all these together through the company
structure. This makes possible increases
in productivity and quality. Elements
added to the Foran database are workflow
definition and management, reporting
and querying, document system, alerts
and warnings, data acquisition. Security
safeguards can be built in, e.g. encryption
and limiting access to authorised people.

The application is 100% in Java, and
with web access, allowing access from any
web browser.

Hull Structure Design

Francisco Castillo of Sener outlined a
number of changes to the Hull Software
system which will be implemented in
V60R3.0. He said that a new welding
management approach is one of the
biggest improvements. There will be
automatic calculation of weld lengths,
classification of welding by different
criteria and welding information output
to reports and drawings. Foran has all the
information to know if parts are in contact
and these contacts are used as a basis
for representing marking information.
Contacts will be used to associate welding
attributes (material, throat, leg, etc) and
compute welding information. Different
welding procedures are assigned to
different contact types.

Other
performance, profiles and bracket
definition, mounting marks, DXF
geometry and FEM links. FHINFO can
now produce symbolic profile sketches
with real geometry for notches and macro
holes. There will be new options for
calculating section modulus and moment
of inertia for transverse sections. In NEST
there is the possibility of floating license
for automatic plate nesting.

improvements involved

Aker works with Citrix

Ronny Grytten, Aker Yards Sovikness,
spoke of the yard’s experience in using the
Citrix solution. The need was to connect
four Aker facilities in Norway to 24 users in
three other countries, with the six in India
routed through Amsterdam. He described
the equipment and lines the system used

and how it has been developed. Overall
experience is that it is approximately
20%-30% slower than working directly
on server; line capacity is not important;
the challenge is to have enough memory/
power on the workstation; commands
that change graphics are much slower
(e.g. lengthen a pipe); it is important to
have defined small zones in each project.
Improvements Aker would like include
better, more user friendly, visual 3D;
means to move components more easily
from project to project (Sissq is slow
and difficult); better documentation on
installing and running Citrix on Foran.

Outfitting and electrical

Javier Berbes, of Sener, presented a
paper with the FDEFIN module as the
main core of the outfitting development
efforts aimed at creating a modern
application where all the tasks related to
Foran outfitting standard management,
previously in DEFIN, FMODEL and
FPIPE, are grouped. The structure
is more flexible and user friendly. A
new set of tools is being implemented
to improve the connectivity among
equipment and pipe segments making
modifications easier. For initial design
a new express equipment definition and
positioning command will speed up
the production of initial arrangement
proposals. In the field of outfitting
production the new feature for exporting
the complete piping spool information
to an XML format file will open new
ways of accessing this information for
external applications and fabrication
postprocessors.

In electrical design the cable routing
functionality is being extended with
ability to route cables partially, with
options to modify and copy routes.

Global Shape Modelling

Emidio Cennererilli, of Think 3, which was
set up 30 years ago in Italy but which now
has 100,000 software licences worldwide
and a €40 million turnover, presented
the Rapid Precision Modification (RPM)
concept, which enables a designer to sketch
anew character line on a digitally rendered
product with the system displaying a new
iteration of the design within minutes.
This rapid feedback compresses the time
between cycles making innovation easier.
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Effectively it provides real time working.
GSM can be used with FDESIGN.

Naval architecture education
Cassiano de Souza of the Federal
University of Rio de Janeiro described
the experiences of the university since
January 2007 when it arranged licences
for Foran. The Naval Architecture and
Ocean Engineering Department has 450
undergraduates and 250 graduate students.
The FORAN-GICON project was set up
with the Brazilian Navy to increase ability
to use advanced tools in ship design.
Part of this project is to develop the
interfaces between Foran and a process
simulation system (Delmia) and a project
management system (Primavera). There
are 12 workstations in the Design and
Process Simulation Laboratory (LABSEN,
2006) with a team of 20 people.

Strategic development plan
Rafael de Gongora of Sener explained that
the development strategy for Foran is based

on foreseeing ship design tendencies,
adaptation to technological innovations
and fulfilment of client requirements.
It is intended to solve real ship design
problems. The number of modules is
to be reduced for greater efficiency.
Localisation is being improved - people
like information in their own language,
drawings must be available locally and
individual users need to incorporate
their own rules and standards (e.g.
from different classification societies).
New developments will mean less
manual interventions; faster hull form
generation; a new approach for spaces
definition and management; all naval
architectural calculations incorporated
into one module; constant updating
to meet new international regulations;
universal configuration control able to
be configured to local requirements;
improvements in the 3D model definition
and changes reflected in the 2D drawings
(if modifications needed are major the
change may not be economic). The

Virtual Reality (VR) capability is to be
improved with a new VR engine and user
interface and compatibility with other
VR tools.

Some modifications will be issued as
part of V60R3.0 (Q4, 2008) but most,
including the VR improvements, will be
in V70 R1.0 (Q4, 2009). It was judged
that there are enough changes to warrant
a new version of Foran. V70 R2.0 is
planned for Q4, 2010.

Closure

Luis Garcia of Sener closed the conference,
congratulating the speakers on the
quality of their presentations. There is an
increasing demand for Sener’s services
and it is trying to adjust their facilities
to meet that demand. The business plan
envisages concentrating on concept and
basic design of technologically advanced
ships. It is important that Sener make
use of the latest technology in order to
maintain the high reputation it enjoys
throughout the world. NA

DNV Software’s offering to the

yard and ship design industries

DNV Software Tel: +47 67 57 76 50 mail: dnv.software@dnv.com web: www.dnvsoftware.com

DNV Software launches four new
product releases and two upgraded
services packed in one complete yard

package.

Nauticus Yard Package contains:

Brix Foundation

Nauticus Hull

Nauticus Early Design

Nauticus Machinery

TenderSuite

Environmental Performance System

Visit DNV at SMM Hamburg 23-26 September 2008
Stand No B2.EG.210
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FUNDAMENTALS OF CONTRACT AND CHANGE MANAGEMENT
FOR SHIP CONSTRUCTION, REPAIR & DESIGN

29th-31st October 2008

Dr Kenneth W FISHER, FRINA

The RINA is pleased to announce another opportunity to attend Kenneth Fisher’s highly successful three day training programme. The course is
primarily designed for project managers who handle day-to-day relations with other parties, people who form contracts and senior managers
who monitor contract-related cash flow for marine related projects. Those attending the course will be better able to identify the pitfalls and
traps experienced within the industry, and be more prepared to identify all the costs,schedule changes and to properly assign responsibilty
for those changes and effects. This will save companies considerable sums in each major contrtact.

Topics to be covered:

o Contract management & mis-management o Contract performance documentation
o Engineering/drawings e Hourly rates and overtime

o Change orders o Post-delivery negotiaions

o C(Critical path o Claim avoidance

o Owner-furnished materials o Delay, disruption and accerleration

“Excellent course which will pay for itself over and over
again” - B A Menzies - Babcock Rosyth Defence Ltd

“After this training course you feel obliged to review all
your procedures” -F Fernall - Account Services Maritimes SA

“This was a very thought provoking course providing valuable
lessons, learned through experience” - G Primrose - BAeSEMA

“Excellent course for all who are involved in ship
construction or repair and design” - A Cresswell - The China
Navigation Co. Ltd

To register, simply complete all sections of this form and return it with your payment to:

THE CONFERENCE DEPT, RINA, 10 UPPER BELGRAVE STREET, LONDON SW1X 8BQ.
Tel: +44 (0)20 7201 2401 Fax: +44 (0)20 7259 5912 email: conference@rina.org.uk
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Company:
Address:
Postcode:
Telephone: Fax:
Email: RINA Membership No (if applicable):
Please indicate your prefered method of payment: Payment must be made in pounds sterling by Eurocheques, cheque
drawn on a bank with a UK branch address, credit card (VISA/AMEX/
| enclose a cheque/Eurocheque for: £ Mastercard) or bank transfer. Please note RINA requires payment before
Please send me an invoice for: £ the conference date.
Bank Transfer details enclosed for: £ Account Name: The Royal Institution of Naval Architects
Please debit my credit card: £ Account Number: 10042127 Account code: 160016
Bank address: Royal Bank of Scotland PLC, Belgravia Branch, 24
Card Number: Grosvenor Place, London SW1 7HP, UK.
The following charges will be made in the event of a cancellation: £100
Expiry date: if received by 30th September 2008 and £300 after that date but before
23rd October 2008. Cancellations made anytime after that date will not
Signature: be refunded.

Registration fee: RINA Members: £1050+VAT (Total £1233.75) Non Members: £1167+VAT (£1371.33) Group Fee (3 delegates or more): £1030+VAT (£1210.25)




Meshing with Nauticus

Nauticus Early Design package from DNV finds an enthusiastic new user

and adds functionality.

MT Engineering International,
Bbased in Newcastle, UK, has

purchased DNV Software’s Nauticus
Early Design package. The BMT Group
subsidiary plans to utilise the software as
part of its design service for newbuildings
and innovative concept designs.

Recently BMT formed a joint venture
with Hong Kong-based Titron (see The
Naval Architect, June 2008, pp18-19) to
expand its ship design, engineering and
project management services in China.

BMT Titron has invested heavily in ship
designs suitable for Chinese build and is
currently in discussion with shipyards to
develop the vessels.

For BMT, this design will be one of the
first applications for Nauticus Early Design.
According to DNV, Nauticus Early Design
is ‘a unique solution for early design of
ship structures. It is based on Intergraph’s
database-driven ship design system,
SmartMarine, combined with DNV
Software’s Nauticus Hull for Class rule
checks and detailed strength assessment.

The system uses a common 3D concept
model of the ship, which allows for
automated production of classification and
key plan drawings.

BMT Engineering International’s
technical director, Jim Knott, said the
investment in Nauticus Early Design would
enable the production of full, accurate

BMT’s model in Nauticus Early Design.
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design packages from the designer to the
shipyard, with greatly improved efficiency.

Following the implementation of the
system in BMT’s Newcastle offices late last
year, a series of training courses have been
undertaken by BMT’s design staff as part
of a fast-track process to get Nauticus Early
Design into full production with BMT
Engineering International.

Updated package

The most significant update in the new
release of Nauticus Early Design is in the
interface from CAD-CAE to both 2D and
3D strength analysis.

DNV said the release met important
goals; from one 3D CAD model it was now
possible to create the drawing and carry
out rule check, FE and hydrodynamic
analysis.

The 2D two-way interface with rule
check has also been updated. The rule
check is carried out according to Common
Structural Rules. This means that a user
can choose to let the system update
the properties in the 3D CAD model
according to the rules, if this is required.

The interface with 3D strength analysis
is based on .xml transfer. An .xml file is
created in Nauticus Early Design and
transformed. The transformed structures
pass some automatic and manual
idealisation for use in GeniE. In order

to choose which part of the model to
transfer to CAE, the user can select the
global models, regions, local models or
individual selected structures.

Nauticus Early Design will transfer
the geometry, attributes and names.
There are built-in rules for idealisation,
and more rules will be applied at a
later stage as user experience is gained.
Already, the final .xml file is imported
into GeniE.

In order to create a usable mesh,
the GeniE engineer has to use their
FE experience to simplify the model
further.

The work involved depends on the
CAD model and will vary from project
to project.

From the GeniE concept model,
engineers run HydroD for
hydrodynamic or hydrostatic analysis.

The model transferred to GeniE will
contain the geometry, plate and beam
names, and all relevant properties such
as:

e Plate thickness

® Beam section properties
® Beam eccentricities

e Material

can

Engineers can run global or
local analysis. The analysis result is
post-processed with tools within Nauticus
Hull finite element analysis. These tools
cover strength, buckling and fatigue result
processing.

DNV said future releases of Nauticus
Early Design and Nauticus Hull would
have common tools for ship data and
compartments.

Improvements would be found in strength
assessment in the user environment,
additional export to CAD.xml (for
transformation to finite element analysis),
the fact that section scantlings importing
would be able to read profile changes, in early
design drawings, and in the Brix Explorer,
where there would be a major graphical user
interface redesign. NA
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Applied hydrodynamics

Specialising in propulsion analysis, propeller design and speed prediction, US

company HydroComp says most of its research projects make their way into

its commercially-available software.

The nature of HydroComp’s
research and development is,
the company says, ‘typically
not experimental’; rather it focuses
on the implementation of published
experimental work. Where many
companies focus on codes of increasing
complexity, in line with the evolution
of CFD, for example, HydroComp says
it ‘anchors itself to empirically-based
prediction techniques’.

Donald MacPherson, HydroComp Inc.
technical director, says: ‘“The empirical
design tools — model testing, systematic
series, and sea trials — appear to be off of
almost everyone’s R&D radar, yet these
are still the real workhorses of practical
hydrodynamics today. This may change
in the future, I grant you, but not yet.

Research into propulsor performance
is one area of particular interest for
HydroComp. ‘The ultimate goal of any
of our projects is to perform prediction
calculations with greater accuracy and
reliability, and to do things we could
not do before, notes Mr MacPherson.
‘In addition to extending and improving
our software, we also try to make this
information available to the general
marine community through a variety
of published papers, reports and
newsletters! HydroComp’s website has
a Knowledge Library which contains
these technical publications and white
papers. A periodic technical newsletter
- the Marine Performance Technology
Exchange - also delivers commentary
on applicable hydrodynamic topics to
the industry.

The most recent of HydroComp’s
propulsor R&D efforts [1] dealt with the
prediction of propeller wetted inertia
and added mass used in vibration
analysis. The study had two principal
purposes — a review of traditional
estimate formulae, and development of
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Figure 2 - Validation plot of cavitation
breakdown algorithm.

new prediction models for both wetted
inertia and added mass.

The investigation found that some
of the oft-quoted estimate formulae
were very unstable, with potential
for significant error. Re-analysis of
available test data subsequently led
to the development of a proposed
new estimate formula with improved
accuracy and stability. It also provides a
new prediction for estimation of added

mass when the propeller is either locked
or rotating.

Cavitation breakdown

Large merchant ship propellers are
designed with the intent of minimising
or eliminating significant cavitation
and its associated thrust breakdown.
Commercial inboard propellers found
on the majority of motor yachts and
service craft, however, often operate
with significant levels of cavitation
where thrust breakdown is a frequent
occurrence. As engine power density
continues to rise, we should expect
inboard propellers to risk greater levels
of cavitation. Designers of these craft
must understand the effect of cavitation
on inboard propeller performance, and
include the analysis of cavitation as part
of their speed-power prediction and
propeller selection.

Existing models for the prediction
of thrust breakdown, however, only
offer rough measures of the effect of
excess cavitation on thrust and torque.
They are generally inadequate to insure
reliable prediction of performance in the
critical ‘trans-cavitating’ regime where
contemporary heavily loaded propellers
often function.
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One of HydroComp’s most
significant recent R&D projects [2]
reached the first milestone in efforts
to develop new performance models
for the prediction of thrust and torque
breakdown. According to the company,
the new cavitation model demonstrated
improved prediction of trans-cavitating
performance for commercial inboard
propellers, and is already being
implemented across HydroComp’s
software product line. Future work will
extend the model to consider the effect
of cupping, camber, shaft angle, and
alternate propeller geometries.

Waterjet performance
The successful selection of a waterjet
for a high-speed marine vehicle requires
a system-wide analysis of that jet’s
performance across the vessel’s entire
range of speeds. Selecting a waterjet
based on a single top-speed design point
often results in poor vessel behaviour,
notably in acceleration, heavy seas or at
the planing ‘hump-speed’ regime.
Conventional waterjet selection
practices typically involve graphically
plotting the ‘speed-thrust-power’
relationships and matching them to vessel
resistance. This approach, however, does
nothing to expose information about
the boat’s performance, or whether the
particular waterjet model is the best
choice for the application. Further, the
analysis of equilibrium engine revs/
min is notably absent from this process,
yet it is vital. Only by extending the
‘speed-thrust-power” analysis to include

Figure 3 - New waterjet coefficient
exposing propulsor efficiency.

the proper selection of impeller, engine
revs/min and transmission can one
define a truly successful system.

An extended research programme
led to a new parametric model of
waterjet performance based on a set
of ‘universal waterjet coefficients’ [3]
[4]. These coefficients describe both
the ‘speed-thrust-power’ relationships
and the equally important ‘power-revs/
min’ relationships. The performance of
any commercial waterjet can be defined
and predicted with these coefficients,
providing the critical part of an
off-design system analysis, including
equilibrium revs/min, thrust, torque,
and power. The references include a
sample consulting project conducted
by HydroComp that conclusively
demonstrates how potential problems
can be averted and systems optimised
through the use of this new calculation
methodology.

Cupped propellers

A widely used technique to correct
and enhance vessel performance is
propeller ‘cup’ - a curvature applied to
the trailing edge of a propeller blade.
Although cupping has become a regular
procedure in small propeller shops, it
has traditionally been applied without
any systematic rules or quantifiable
understanding of its effect
performance. The traditional definitions
of cup (e.g. light, heavy) vary greatly
from one company to the next, and even
from one project to the next within the
same company. It was the goal of this
R&D project to develop a consistent
quantifiable definition of cup geometry

on

for practical use in industry, as well as
a new performance model that can be
used in propeller calculations.
Follow-on unpublished work led
to refinements in the application of
the performance model, resulting in
prediction accuracy that was below
the error range of the original test
data. Improvements in the prediction
of cavitation breakdown were also
addressed in this supplemental study.

Unpublished R&D

Few propellers in service operate in
the smooth axial water flow that is
used in laboratories to test propellers.
Predicted values for thrust deduction
- one of the hull-propulsor interaction
coefficients - typically contains part of
the correction to account for shaft angle,
and the associated inclined flow into
the propeller. Thrust deduction alone,
however, is inadequate to model the
real performance of propellers properly
in inclined flow, particularly for heavily-
loaded propellers with significant levels
of cavitation.

HydroComp studies have led to
the development of a new calculation
technique to better model a propeller’s
inclined flow performance. These new
calculations more realistically predict
not only the real thrust and torque
loading on the propeller, but also the
nature and magnitude of cavitation
breakdown caused by the higher peak
cavitation due to the inclined flow.

Accurate propulsion prediction
becomes a challenge when propeller
designs move away from standard
propeller series (e.g. B-series) and
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towards duty-specific custom designs.
In order to address this challenge,
HydroComp undertook an internal R&D
project to develop a propeller ‘aligned
prediction’ capability for NavCad.
Propeller aligned prediction combines
both a standard propeller series and
model test data for the improved
prediction of thrust and torque for a
non-series propeller.

Figure 5 - Validation of propeller ‘aligned
prediction’.

The technique calculates a set of
‘correlation coefficients’ that compare
user-defined KT/KQ curves for a
representative non-series propeller to
the prediction from a standard series
calculation. Armed with a single propeller
model test report, users of NavCad can
predict the performance of non-series
propellers of different parameters. The
accompanying two plot illustrates how a
B-series prediction can be ‘aligned’ by an
AU propeller model (4 blades, 0.70 EAR,
0.90 P/D) for the prediction of a 5 bladed
AU propeller of different EAR (0.80) and
P/D (1.0). NA
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Entries close 1st January 2009

RINA — LLOYDS REGISTER EDUCATIONAL TRUST SHIP SAFETY AWARDS

Nominations are invited for the 2008 RINA - Lioyds Register Educational Trust Ship Safety Awards.

The RINA- Lloyds Register Educational Trust Ship Safety Awards

recognise recent innovations or developments which have led to an improvement of safety at sea, or which
have the potential to do so.

Entries may be submitted directly by individuals or teams from universities and industry from any country, and
may cover design, construction, research, equipment or operations. Entries are judged on originality, quality of
design, feasibility of production and contribution to ship safety.

Members who are aware of recent work by a university, company or organisation which has or could lead to
an improvement in safety at sea are invited to nominate them for one of the Awards, giving brief details of the
achievement. The nominated university, company or organisation will then be invited to submit an entry.

There are separate categories for universities and industry. An Award of £1500 is made in each of the categories
and will be presented at the 2009 RINA Annual Dinner.

Requests for further information and expressions of interest should be forwarded to:

Director of Professional Affairs
The Royal Institution of Naval Architects
10 Upper Belgrave Street, London SW1X 8BQ
Tel: +44(0)20 7235 4622
Fax: +44(0)20 7259 5912
Email: profaffairs@rina.org.uk
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Human Factors in Ship Design and Operation

25-26th February 2009, RINA HQ, London, UK af*‘?{"@
Z

Call for papers and First Notice sesreiivor

The work of naval architects and marine engineers directly influences
the operability and safety of the vessel and the wellbeing of the
seafarer. Design decisions can influence human behaviour. An
improved understanding of ergonomics by engineers can ‘design
out’ hazards and prevent pollution incidents. The shortage of
seafarers can be mitigated by design for improved habitability and
better operation with lean manning

With ever more complex systems and technology greater
improvements in safety can be achieved through a better
understanding of human/system dynamics. A greater awareness of
the role played by management structures, culture, procedures and
regulation in safe and effective operation.

This conference aims to bring together international specialists
and professionals including designers, ship operators, seafarers,
equipment manufacturers and regulators to highlight how an
improved understanding of human factors can reduced costs and
improve safety. RINA invites papers in all related topics including:

eIntegration of human factors into the design process

eExamples of practical applications of human factors engineering
eFeedback from the users into the design loop

eSurvivability, escape and evacuation systems

eDesign of navigation & control systems

eMaritime operating organisations and teamwork

e Safety performance and management

eDesign for occupational heath and safety

eHabitability

www.rina.org.uk/humanfactors09

[J 1 would like to receive a full programme brochure and registration form
[J 1 wish to receive details on exhibition space and sponsorship opportunities

[J 1 wish to offer a paper and attach a synopsis of no more than 250 words by 12th September 2008

Name: Position:
Company:
Address:

Postcode:
Telephone: Fax:
E-Mail:

Please return to: Conference Department, RINA, 10 Upper Belgrave Street, london, SW1X 8B
by Fax on +44 (0)20 7259 5912 or by e-mail: conference@rina.org.uk
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Managing welding induced distortion

Despite its being the main process for joining steel parts for ships over the
last 60 years, the use of welding still presents a number of problems for the
shipbuilding industry. George Bruce reports.

elding techniques and
equipment have developed
considerably since the process

was first used, and the results have become
much more reliable, and efficient. Emphasis
has usually been placed on maximising the
speed of welding, as this is considered a key
productivity indicator. Emphasis has also
been placed, with clear justification because
of its importance, on weld quality to ensure
a satisfactory end product and to avoid any
reworking.

However, the distortion that can be
caused by the process of welding remains
a significant problem for the industry,
especially when thin plate (generally defined
as less than 8mm in thickness) is used. The
problems therefore affect small ships, many
naval combatants and the lighter structures
(for example decks and superstructures)
on many larger ships. The problems of
distortion are also encountered on prototype
ships, where there is no reliable past data on
which to base assessment of the potential
distortion problems.

Research Efforts

The need for research into distortion problems
can be demonstrated by consideration of
the rework — both recognised and hidden
— which forms part of the total steelwork
man-hours in ship production. The rework
inherent in steel assembly is only partly
recognised by the recording of man-hours
spent rectifying deformed plates. From a
review of collaborating shipyards and others,

Disclaimer: The information on which this article is based
has been drawn from research projects, in which the
author has been a participant. These have been supported
by Shipbuilders & Shiprepairers Association, by the
Department of Trade and Industry (now The Department
for Business, Enterprise & Regulatory Reform) and by
the Engineering and Physical Sciences Research Council.
Industrial partners include BAE Systems, VT Shipbuilding,
Corus Steel (now part of Tata). However, the opinions

expressed above are the author’s own.

The Naval Architect July/August 2008

Figure 1: Pulling steel assemblies into position.

a conservative estimate of the recognised
and recorded rework due to distortion is
5% of total steelwork hours. It may well be
that a higher figure, even if more realistic,
would be unacceptable to management, and
therefore time is not recorded as rework.
However, there is unrecognised rework
hidden in the steelwork productivity norms
used for estimating and planning purposes.

Figure 2: Joining steel units - ‘routine
rework’.

Built in rework, that is part of the normal
hours, is a major element in the overall steel
work hours in many shipyards and includes
routine processes. Examples are fairing
and alignment of steel structures using
hydraulic jacks or welded attachments and
their removal. Figures 1 and 2 illustrate this
in different shipyards, using chain pulls to
force plates into alignment and also welded
attachments across welded joints to ensure

correct alignment.

The difference in man-hours for a specific
task between the best and worst productivity
shipyards can primarily be accounted for
by the accuracy with which the assemblies
are produced. Weld induced deformation
is a major component in inaccuracy
and therefore in additional man-hours.
If international comparisons are made,

Figure 3: Experimental photogrammetry
work station, showing reflective targets
on the plates to be welded and the four
control targets.

productivity figures for shipyards of poor
and good performance show that the worst
yards use four times as many (or sometimes
much more than four times) the man-hours
of the best.

That is to say, by eliminating the work
content (whether recorded as rework or
not), which is associated with aligning
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Figure 4: Showing experimental distortion. The first plot shows the plates after welding,
the second the initial condition. The heights in millimetres are represented by the colour

coding. The vertical scale is exaggerated.

structures that do not immediately fit
together, a significant reduction in overall
steel man-hours is possible.

Production Processes

The larger shipbuilding companies generally
suffer less from distortion problems than
smaller shipyards. This is partly due to their
use of thicker plates for the larger ships
(typically 15mm to 30mm). Thicker plate
does not suffer from the same problems of
distortion, as is explained later.

The development of shipbuilding
technology; in particular for series production
of (more or less) standard ships, has been based
on the use of specialised work stations. Each
work station is focused on the production of
a single stage for a specific interim product.
The classic example is the panel line, which
has a series of work stations. The work
stations, usually linked by a conveyor system,
are designed to align, tack and then weld steel
plates, then stiffeners. Apart from some local
process improvements, the panel line has
remained effectively the same for the past 40
years.

The use of panel lines is effective in the
production of very large welding output,
and also produces high welding productivity.
Applied to thick plates, for larger ships, panel
lines have significantly improved productivity.
Arguably, they are one of the key elements in
the huge output of large ships that underpins
current world trade. However, for smaller
ships and thinner plates, the panel line often
does not avoid distortion. The productivity, in
terms of weld throughput, comes at a cost in
the need for rectification of distortion.

Work stations can provide a rich source
of data, on production times, and quality
of output - which can include distortion
data. By analysing the data, the shipbuilding
company can identify production parameters
that tend to minimise the effects of distortion.
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Essentially empirically, the shipyard can build
up a detailed picture of distortion effects. The
data can be used to try and design structures,
and their production processes, which should
minimise distortion.

The detailed process analysis carried out in
the development, and subsequent refinement
of specialised work stations allows a close look
to be taken at the results. The repetitive nature
of the work allows the build up of significant
databases of results and the processes can
then be fine tuned to give the best results.

As a minimum, the data can assist in
predicting when distortion can be expected,
so that reworking measures can be prepared
and time allowed for rework in the planning
and scheduling of production.

Process analysis

The use of work study techniques allows
any production process, particularly steel
assembly and welding, but extending to
outfitting needs to be considered in detail.
The overall production is conventionally
broken down, through the work breakdown
structure applied to the ship, into small and
short term elements. The breakdown into
elements, generally referred to as interim
products, simplifies the planning and
scheduling of a shipbuilding contract. Each
interim product can then be analysed in
detail and the set of production procedures
needed can be identified.

The analysis identifies every action
required to produce the interim products,
and is defined in terms of five functions.
These are:

e Operations — which add value, for example
fitting, welding, and painting.

@ Inspections - which ensure that the
operations have been completed correctly.

e Transports - moving or manipulating parts
and assemblies to be ready for operations

@ Storages - intended locating of parts or

assemblies to be ready for operations.
@ Delays - unintended waits by materials,
machines or people.

Once the process analysis has been carried
out, the production can be reviewed to
identify the potential for reducing the elapsed
time, combinations of storage and transport
and the reduction of delays. The reduction in
the need for in process inspections can also
be considered, as a means of reducing time
taken. However the reduction in inspections
does depend on the outputs of the production
processes being reliable and consistently
correct.

The analysis will give an opportunity to
make immediate improvements, and also
to acquire data on the detailed operations of
the shipyard. The data can then be used to
support further analysis and the development
of improved processes.

Data collection

Data on the shape of a final interim product,
for example a flat, stiffened, plate panel can
be collected on completion. There is usually a
short storage period before the panel moves
to a subsequent stage of production, and this
can be used for various inspections. These can
be extended to more detailed measurements
than are usually made.

In many cases, collecting detailed data
on distortion from the workshop floor
during production can be very difficult. It
is important, in trying to understand how
distortion develops, to collect in-process
data. If this is done, then the effects of
distortion can be identified as the panel
progresses from work station to work station.
The problems occur primarily because of
the understandable pressure to maintain
production schedules which do not allow
time for the required measurements. There
are also difficulties to access the panels, and
to take accurate measurements using any
conventional techniques.

Finally, the data collection is relatively
expensive in personnel time, and therefore
labour cost. The personnel engaged in data
collection, will in many cases be considered
to be non productive by the shipyard
management.

Photogrammetry
Conventional measurement techniques
cannot solve the specific consideration
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Performance is as important in the yard as it is on the water. You want high
Photograph courtesy of Heesen Yachts, Netherlands, 2008 performance, user—friendly materials that gIVC y0u the fl’eedom tO EXpI’CSS

your design vision. That's why so many of today's best performing vessels,
large and small, are constructed from Nautic-Al brand aluminium.

Photograph courtesy of Mondo Marine, Italy, 2008
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causes angular
distortion

Figure 5: How twin fillet welding causes distortion, especially in thin plates.

of the collection of problematic data on
distortion due to welding. Use of measuring
tapes is not sufficiently accurate and is
labour intensive. Any physical gauge for
measurement has similar problems. As the
panel (to continue that example) progresses
the addition of stiffeners, both primary
and secondary, further exacerbates the
measurement problem.

Two measurement techniques have
been developed relatively recently that
show a lot of promise in dealing with
the difficulties of in-process inspections.
The first is laser scanning. This has been
applied to many industries, and is most
often used in surveying of geographical
features and buildings. A rotating
laser is used to create a ‘point cloud’ of
coordinates for the features being scanned.
These are then digitally transformed into
an image. For the marine industry, its
most likely application of real benefit
is in the outfitting of confined spaces,
where an image of a compartment and
everything in it can be generated within
a few minutes. A further application is in
repair and conversion of ships, where an
accurate picture of existing equipment
and structure is very valuable.

However, the laser process is
relatively expensive and an alternative
is digital photogrammetry. This uses a
conventional digital camera allied to
specialist software. The camera is used to
take a series of pictures of the object to
be measured, from convenient locations.
The object has reflective targets attached,
which are coded. Further, permanent
targets are installed in the workshop
space as controls.

A series of photographs is taken and
the data is used by the software to create
a three-dimensional model of the object.
The process takes a few minutes and, in
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a workshop environment, is relatively
non-intrusive. With some process
analysis applied to the photogrammetry
and the attachment of targets, a workshop
can be prepared so that in process
measurements can be made easily and
relatively low cost.

Photogrammetry is in use in a few
shipyards, and has been applied for example
to measurement of the accuracy of flat
steel and to the circularity of submarines.
A few shipyards have also explored its use
for more complex shapes. It offers a means
of collecting sufficient accuracy data, at
different stages of steelwork assembly,
to provide an adequate database for the
prediction methods described later.

Figure 3 shows an experimental set
up for photogrammetry, as part of the
distortion research.

Empirical management
Shipyards building series ships that also
have a reasonable database have been able
to improve their accuracy considerably.
Blocks can be completed with sufficient
accuracy to allow them to be fitted onto
the ship in the building dock without
any adjustment or trimming, saving
considerable time.

By collecting data and measuring the
effects of welding in terms of distortion,
an empirical database can be developed,
which will give a useful indication of likely
distortion.

This ability to use past data to inform
current production and allow the planning
of methods to mitigate distortion is a major
factor in the astonishing improvements
in productivity, which the mainstream
shipbuilding industry has seen over
the last five decades. The most efficient
shipbuilders are able to produce large,
complex and three dimensional structural

blocks that are sufficiently precise to mate
directly to their neighbours in a building
dock.

However, many shipbuilders do still
suffer from the distortion problem.

Effects of distortion

There are a number of consequences
when distortion due to welding occurs.
First, where it results in unacceptable
departures from specification, for example
in decks, it results in rework. The end
result is a deck acceptable to the owner,
but at an often considerable cost to the
shipbuilder. Distortion can be a significant
cause of disputes as to what is acceptable
as a contract nears completion. It may also
result in delays in accepting ships and in
delayed payments.

Distortion can result in structures
that are out of alignment. In the case of
longitudinal structures, this is critical for
ship hull strength. Correction, by remedial
efforts, such as localised heating is
possible. Correction by brute force is also
found, as has been illustrated in the first
two figures. Adjacent units are sometimes
dragged into alignment by the application
of steel supports and hydraulic jacking.

What is not known, and indeed is
difficult, if not impossible to measure, is
the residual stress left in the plate, which
may be a combination of pre-existing
stresses and the results of the processing as
the structure was assembled and welded.
This may have long term consequences
for the ship structure, but the potential
for problems may not be apparent on
completion of the ship.

Causes of distortion

The basic distortion mechanism is
well known. Essentially, the heat input
from welding (and also from any other

83

Feature 4




Feafure 4 | SHIPBUILDING TECHNOLOGY: METHODS AND MATERIALS

thermal process such as cutting) causes
initial, local expansion of the metal. As
metal cools, there is shrinkage. Where
the heating is not uniform, the plate will
distort. In some cases there is a thermal
gradient through the plate thickness which
exacerbates the effects. Existing residual
stresses in the plates are also acted upon
by the processing and may be a cause of
distortion.

A weld in a thin plate will therefore cause
a distortion of the plate. Figure 4 shows the
measured results in an experimental plate,
where tow plates have been seam welded.
The figure shows the heights of control
points on the plate before and after welding
and clearly shows the ‘saddle’ effect.

When stiffeners are added to the plate,
there is further distortion. The standard
procedure for welding stiffeners is a twin
fillet weld. The attachment of stiffeners to
ships’ plating represents the major part of
the welding carried out. Depending on
ship size, the twin fillet, stiffener welds will
represent 60% to 80% of the total welding
effort. As such, it has been the focus of
much effort in the development of higher
speed welding processes. This improves
productivity, again as weld length is a
classic measure, and the time taken to weld
a metre is an easy parameter to measure
productivity.

The weld configuration is shown
in Figure 5, and it could not be better
designed to cause distortion. Heating is
confined to the top surface of the plate, so
a thermal gradient is created. The result
is a distortion of the plate between each
pair of stiffeners, and the result is shown
in Figure 6. This ripple is an accepted sight
on ships. Aesthetic considerations apart,
it cannot be beneficial for the underwater
form of the ship and must contribute to
increased power requirements by a small
percentage.

Although welding is a prime cause of
distortion, other effects can be noted. The
causes can reasonably be divided into
four basic categories. These are people,
processes, materials and design.

The ‘people’ cause is straightforward
to explain but more difficult to control.
Essentially it is the extent to which the
workforce pay close attention to and follow
specified process parameters. Deviations
from the specified requirements are not
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uncommon, usually in misguided efforts
to speed production and ‘improve” welds.
The likely effect is increased heat input and
distortion. Incorrect weld process settings,
speeds, sequences are among potential
problems.

Design can be a cause of distortion,
especially where large welds are specified
in thin plates. Twin fillet welds, the
mainstream means of attaching stiffeners
to plate panels, are almost guaranteed to
result in distortion.

Processes can be selected to minimise the
potential for distortion. This may require
an emphasis on distortion avoidance
rather than sheer welding speed. This is
not apparent as a desirable effort to many
managements, largely because the rework
caused by distortion is largely hidden in
the routine man-hours expended at later
processes. In particular, the joining of
blocks in a building dock can be very time
consuming, may affect a contract delivery
or increase man-hours, and may affect
subsequent contracts as well.

Materials are the least predictable input
to distortion. The crucial issue is residual
distortion, as a result of the steel production
process, especially rolling. The stresses left
in the plates are not detectable (indeed are
not looked for), but are believed to be the
root cause of distortion which is not in the
form expected.

Rectification methods

The occurrence of distortion is sufficiently
accepted as a regular effect in the
shipbuilding industry for there to be
a considerable effort dedicated to its
correction. A number of systems have been
developed to remove distortion, generally
by local heating of the plate surface.
Heating can be in lines, often along the
line of stiffeners on the opposite side of
the plate. Line heating of plates, often with
water cooling to accelerate the effects, is
used to correct distortion and also in some
shipyards to shape complex curved steel
plates as part of the production process.
Spot heating is also used.

The objective is to create a thermal
gradient opposite to the original cause of
the distortion, thus reversing the effect.
As with the development of empirical
procedures to minimise distortion, the
use of such heating methods is developed

empirically, boiling up a local knowledge
of how the mechanism works. Over time,
the remedial measures can become very
effective. However it is important not to
lose sight of the reality that despite the
success of the correction, this is all rework
and therefore an additional cost to the
shipbuilder.

The use of an oxy-gas flame is common
for correction, typically for thicker plate
(here defined as above 8mm thick). The
straightening effect is generated by heating
the top surface while the bottom is cooler.
As the plate then cools, tension will tend to
straighten the plate. However, when treating
thin plate, it is very easy to heat right
through the thickness of the plate. This may
cause plate buckling, and it is also possible
that any stiffeners in the heat affected area
may also suffer from distortion. In part,
the cause is in the time taken to heat the
steel to an appropriate temperature using
oxy-gas heating. The heated zone is larger
and the temperature gradient will result in
the surrounding material also being heated,
exacerbating the distortion problem.

Other problems in using gas heating
for correction of plate distortion include
the need for operator skills, the simple
fact that the process is a cost that adds no
value to the ship, and common use of water
for accelerated cooling, which requires
disposal systems in addition to the potential
for plate buckling. An additional issue
is the potential effect on the mechanical
properties of the steel.

Alternatives include some proprietary
systems, such as the use of induction
heating. This is a process that provides a
significantly greater degree of control of the
heat input. Combined with a data base of
the past result, this can deliver an effective
tool to remedy the distortion effects.
However, it is still an expense that ideally
would not be incurred.

Induction heating relies on an electrical
current induced into the work piece
causing eddy currents which, because of
the electrical resistance of the steel, result in
a heating effect. The shape of the induction
coil, and the power, determine the size
and depth of the heat affected area. The
induction coil is essentially a water-cooled
inductor through which the primary
current flows. The power is provided from
a frequency convertor.
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The key benefit claimed for the induction
heating process is controllability. The
heating effect takes place more rapidly, is
more focussed so is restricted to a small
area, compared to oxy-gas heating. The
heating is also automatically timed, so that
especially where a database of effects can
be built up, the process is close to being
automated.

The result is stated to be an increase in
effectiveness compared to gas flame, with a
higher proportion of correction-achieving
tolerance. The process is also claimed to
reduce the time taken considerably, in
particular by eliminating the need to attach
and then remove fittings (e.g. ‘strongbacks’)
as part of the correction process.

Likely effects
A means of reliably predicting the expected
distortion for a particular structural
assembly, using specified welding and other
production processes, is sought after by
shipbuilders. Although empirical methods
are in common use, they do not necessarily
take into account all the potential causal
factors because of the complexity. Not
only are there many potential causes of
distortion; how the different effects interact
is not known.

Prediction of weld induced distortion
using Artificial Neural Networks (ANN)
has been demonstrated on a small scale.

The Naval Architect July/August 2008

Work is now in progress to extend this
prediction to larger panel structures and
then to ship assemblies.

For the ANN approach to be effective
and the results to be reliable, a large data set
is needed. An effective and fast means of
collecting this data is required, which does
not interfere with the production process.
A method using digital photogrammetry
is being developed to measure the surface
conditions of the fabricated part at each
stage of the production process. This
information can be used to build up a
picture of when the distortion occurs and
will highlight areas for improvement to
minimise the overall distortion.

The data collected is fed into the ANN
for analysis and to build a model of the
construction process. The ANN will be
trained on the production data and will
learn the fabrication process, with its output
being distortion prediction and production
process improvement.

Conclusions

Distortion due to welding remains a
difficult problem, especially for builders of
smaller ships and any structures using thin
steel plates. It is a consistent problem for all
shipbuilders on decks and minor structures.
In the longer term, distorted structures can
lead to accelerated corrosion, where water
pools remain on the structure.

The whole issue of stresses that may be
left due to distortion correction is yet to
be studied. However, it may be a serious
long term problem for ships, in particular
for light scantlings and where designs
are optimised for steel weight. It is by no
means certain that the designers’ structural
ambitions are actually met by the reality of
production.

There is a definite need to find a
means to predict distortion, considering
both the design of the structure and the
production processes used. The research
work discussed has demonstrated that
photogrammetry can provide an effective
means of measuring the way steel distorts
during production, leading to a useable
database of the effects, related to production
parameters.

The use of artificial neural networks has
been shown, at the experimental level, to
have considerable promise in predicting
future distortion using a relatively small
sample. This is encouraging in the potential
application of the two methods to prototype
ships

At an experimental level the method is
showing considerable promise. Combined
with the use of photogrammetry for
collection of dimensional data there is good
potential for prediction of the distortion
due to welding and therefore to be able to
reduce its effects. NA

Figure 6: A
distorted deck
edge, caused by
both plate joining
and fillet welded
stiffeners.
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Nautic-Al theme from Alcoad

Alcoa has selected the aluminium sheet and plate it supplies for marine
applications as its first ‘branded’ offering to market.

arket-leading aluminium
supplier Alcoa has launched
‘Nautic-Al’, aimed at

shipbuilders and shipowners ready to
build vessels using aluminium, where
hitherto the material has simply been
marketed under its 5xxx serial number.

Aluminium hit a four month price
peak in early July, at $3,229 a tonne, just
$100 shy of its May 2006 record high of
$3,310 a tonne, but Alcoa emphasised
that its step was not related to pricing,
with the branding exercise being
planned since early 2008, and other
offerings due to be rolled out specific to
the road tanker and treadplate sectors in
the months to come.

Initially, the Nautic-Al brand has
been registered for marketing in Europe,
although trademark applications have
also been registered elsewhere, with the
intention being that the brand will be
marketed worldwide.

‘Many of today’s best performing
vessels, large and small, are constructed
from Alcoa aluminium, said the supplier.
‘With a specific weight about one third
that of steel, an aluminium hull and
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superstructure typically weighs less than
half as much as a steel one of equivalent
strength. This lightness translates into
greater capacity, speed or fuel economy
and range, as well as inherently superior
manoeuvrability’

Alcoa European marketing manager
for transportation, Andrea Tonin,
said: ‘Ever since we developed strain-
hardened 5xxx series alloys to provide
the exceptional strength, workability
and corrosion resistance that marine
applications require, aluminium has
been the material of choice for forward-
looking designers wherever durability,
economy of operation and construction,
responsiveness or sheer speed are
priorities. The Nautic-Al brand will
firmly position Alcoa aluminium at
the forefront of all designers’ future
thinking’

Alcoa said an aluminium hull would
survive significantly higher ultimate
loads than a comparable GRP (glass
reinforced plastic) hull and, since
aluminium was less brittle, there was
less risk of hull penetration.

‘Aluminium has far greater structural

efficiency (stiffness-to-density ratio)
than steel - and with magnesium as
the major alloying element, the fatigue
strength of Nautic-Al products is among
the highest of all aluminium alloys, said
the company. ‘These qualities make
the material especially suited for the
construction of modern day fast ferries,
workboats, small naval vessels and super
yachts.

‘With a microstructure designed
for excellent corrosion resistance in
the harshest marine environments,
aluminium sheets can be used without
additional protection such as painting
or sacrificial anodes. They are, however,
suitable for a wide range of surface
treatments where required’

Alcoa Nautic-Al alloys were quick to
weld using GMA-W, GTA-W or Friction
Stir Welding (FSW) processes, the
supplier said; not only did aluminium
resist distortion during welding better
than steel, but the welds themselves
were highly ductile for subsequent cold
forming. ‘Taken together, these factors
deliver considerable cost advantages for
the constructor’ NA

The luxury yacht Tribu is a typical example
of modern day shipbuilding technology
employing Alcoa aluminium construction
materials. (Photograph courtesy of Mondo
Marine, Italy)
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Energy compression from Aflas Copco

Atlas Copco has launched a new range of oil-injected compressors for
shipbuildings, drydock and blasting applications that is claimed to be more

energy efficient than its predecessors.

he new GA oil-injected air
Tcompressors from Atlas Copco
range in power from 90kW to
160kW, and are said to use up to 11% less
electrical power than the previous GA
range, with the largest, the GA 160 VSD,
breaking eight performance records in
terms of overall energy requirements;
energy consumption of individual elements
and lifetime of replacement parts.
Operating at pressures ranging between
3.5bar and 14bar the equipment comes
complete with an integrated water
separator optimised in its Specific Energy
Requirement (SER) of 350Joule/litre,
according to ISO 1217 edition 3 annex
C (1996). It is thus claimed to be the first
oil-injected compressor in the world to
integrate the water separator into the

The new range of GA oil-injected air
compressors from Atlas Copco.

compressed air cooling system, reducing
the internal pressure by 50%. This design
change contributes two per cent to the
overall compressor energy efficiency.

The new GA VSD compressor is also
claimed as offering the widest free air

delivery (FAD) turndown range in the
market — at least 18% wider than that
of comparable models available. The
compressor is also able to operate in
ambient temperatures of up to 55°C and
operates at a maximum noise level of
71dBA (compared to the previous market
reference at 75dBA).

The range also features Atlas Copco’s
first air compressor to offer VSD-controlled
cooling fans, which adjust their speed to
fluctuate cooling needs. This is claimed to
reduce energy requirements by up to 59%
compared with the fixed-speed fans used
by other suppliers.

The optimised screw element design
has resulted in a drop of 5%-6% of energy
requirements as compared to the previous
screw design. NA

Napoli dozen can be refitted for purpose

Ships suffering the same structural defect as Napoli in way of their
enginerooms could be strengthened to an acceptable level while in service.

e 12 containerships identified
as featuring less than acceptable
hull girder strength in way of their

enginerooms after the Marine Accident
Investigation Board’s report on MSC Napoli
can be brought up to an acceptable standard
without needing to be drydocked, according
to class body Det Norske Veritas.

DNV head of section for bulk carriers
and containerships, Roald Varheim’s
emphasised that the DNV-classed Napoli
had not been built to DNV rules, having
been a class transfer from Bureau Veritas
in 2002. He said that, ‘if current DNV
Rules had been applied’ on its construction
in 1991, Napolis bottom and inner bottom
plates would have been 1mm thicker than
was, in fact, the case, to increase its hull
girder section in way of the engineroom.

DNV, like other class bodies, has developed
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a screening procedure for container vessels
more than 2500TEU and at least two cargo
bays aft of the superstructure. Twelve vessels
have then been detected as below acceptable
criteria, while 10 more have to be further
calculated / investigated.

According to a DNV spokesman: “To
continue to operate these 12 vessels without
any operational reduction, like less cargo
onboard, additional intercostal flatbar
stiffeners have to be added. We are only
talking about the engineroom bulkhead
area, and we are talking about a very
restricted number of stiffeners. There is no
need to drydock these vessels. Required

Stricken ship - but ships suffering the same
structural defect as MSC Napoli could be
strengthened while in service.

repair as described above can be performed
while in servicel NA
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Government of South Australia

Department for Transport Energy & Infrastructure

SAFETY AND REGULATION DIVISION
REGENCY PARK - SOUTH AUSTRALIA

Naval Architect
Salary $70,701 - $§74,986p.a. (PO3)

The Naval Architect reports to the Principal Marine Surveyor, who is responsible for vessel safety in the domestic South Australian fleet of 2000 vessels.
The position has fraditional responsibilities in terms of vessel structural and stability assessment and excellent fechnical and customer licison skills are
required. Importantly, during a time of interesting change, the successful applicant will lead the implementation of the new National Standard for
Commercial Vessels, which includes transitioning infernal and external systems and training to internationally recognised, class and outcomes based
approaches. There are significant opportunities associated with working for a regulatory authority, not least of which is the knowledge that your
efforts directly contribute fo saving lives. Salary, terms and conditions are negotiable - feel free to call for more information.

Essential Minimum Qualifications: A degree in Naval Architecture and eligibility for membership of the Royal Institute of Naval Architects or IE Aust.
Special Conditions: Entry info confined spaces for the purpose of field surveys. Some work outside normal work hours will be required. Intrastate travel
will be required and inferstate travel may also be required, including overmnight absences. A current driver’s licence is essential. The incumbent is
required to enter info a performance agreement for the achievement of specified outcomes.

Enquiries to: Mr Adam Brancher, Principal Marine Surveyor,
telephone (+618) 8348 9570 or (+61) 0407 180 383, email adam.brancher@saugov.sa.gov.au (for enquiries only).

Applications to: HR Customer Support, 33-37 Warwick Street (PO Box 1), Walkerville, South Australia 5081, email DTEl.apply@saugov.sa.gov.au

Only applicants with the right fo work in Australia will be considered.
Job and Person Specifications are available for download from
www.vacancies.sa.gov.au, email DTEl jobspecs@saugov.sa.gov.au or telephone (+618) 8343 2600.

Please forward an original application plus three copies. Applications should be marked ‘Confidential’. The SA Government is an Equal
Opportunity Employer. Safety is a core value of the South Australian Public Sector.

marine

SENIOR SURVEYOR (FALMOUTH)

We have an immediate requirement for an enthusiastic
Senior Surveyor to undertake marine survey work in the
Southern Area of the UK, based remotely in the Falmouth
Area. Applications are invited from Surveyors of all
levels and full training will be given as required.

Ref: NA/030708/FAL

SURVEYOR (NEWCASTLE)

Site Manager - Fantastic Expatriate Package
Mediterranean

We are looking for a Site Manager to work for a leading consultancy.
You should have experience with RoRo vessels and excellent
communication skills.

Principle Naval Architect - South Coast- £65K
Our dlient requires an experienced Naval Architect to lead the office on We also have an opening for a Surveyor to undertake
consultancy and design issues. You will help develop the team with marine survey work in the Northern Area of the UK,

your skill. predominantly in the North East of England, based in the

Accident Investigator - London - £55K + Exc Package Newcastle Office (South Shields). Full training will be

Our leading consultancy client are looking for a survey experienced
Naval Architect to join them in arbitration and litigation cases. Training is
provided plus excellent career prospects.

t: +44(0)23 8033 4444 - e: marine@faststream.co.uk
www.faststream.co.uk

Q fastsirea

= marine recruitment | m

given as required. Ref: NA/080708/NC

See website for more details
www.kingfishrecruitment.com

[
To apply please forward your CV and salary
requirements to jobs@kingfishrecruitment.com o
quoting the reference numbers. °
KINGFISH KING FISH
Recruitment

is proud to Recruitment

be a Corporate

\ Partner of RINA | www.kingfishrecruitment.com




Due to this continued growth they are now looking to expand the hydrodynamics team.



-STAND IN HARM'S WAY

Naval Architects and Offshore Engineers

Naval Architects
Graduate Naval Architects
Structural Engineers
Graduate Structural Engineers
Piping Engineer
Electrical Engineer

Orwell Offshore is currently based at Hethel in
Norwich but will be relocating to Woodbridge
in Suffolk during late September. They have
vacancies for the above positions in both their
Woodbridge and Singapore Offices.

Please forward CV and covering letter to:
enquiries@orwelloffshore.com
or telephone the General Manager on
01953 859140

London rates — country living
www.orwelloffshore.com

Global Manager (Operational Risk)

fcompetitive + benefits
London with international travel

Minimising risk. When it comes to lives at sea, they're two
small words that mean everything. Our Marine Consultancy
Services draw on Lloyd's Register’s wealth of technical
know-how to offer clients around the world the support
they need to safeguard their ships and those who sail on
them. Join our Operational Risk team as a Global Manager,
and you'll nurture our consultancy business by implementing
innovative solutions to stifle danger before it strikes.

Using your natural ability to build relationships, you'll
enhance Lloyd’s Register’s technical reputation by spreading
best practice to all our marine consultants. Setting a new
standard in human element consulting, software product
management, risk management and incident investigation
training, it's a role that will encourage collaboration across

all our businesses to meet our ambitious growth plans head-on.

If you have the communication skills
to hold a room, a qualification in a

relevant technical discipline and y
previous experience of operational risk egls er
within a marine environment, you'll

find a more rewarding career at:

marinecareers.lr.org LIFE MATTERS

The Lloyd’s Register Group is an independent risk management organisation that works to
improve its clients’ quality, safety, environmental and business performance throughout the
world, because life matters. Our expertise and activities cover shipping, railways, other
land-based industries and oil and gas. We operate from around 240 offices and employ
some 6,000 personnel. Lloyd's Register operates independently of any government or other
body. We are committed to equal opportunities. Lloyd's Register, Lloyd's Register
EMEA and Lloyd’s Register Asia are exempt charities under the UK Charities Act 1993.

MCFARLANE SHIPDESIGN

JOB VACANCY

Naval Architect, Marine Engineer or Design Engineer required within
Design Office

A relevant Degree involving Naval Architecture or Marine Engineering or
Design is required.

With both calculation skills and drawings skills, you must have 3D
Modelling experience and ideally have experience in some of the
following packages: AutoCAD, Rhino, Maxsurf and Shipconstructor

The successful candidate will be a Naval Architect or Marine Engineer,
and be able to carry out design work specializing in Passenger Ships and
Large yachts

Responsible for both design work and technical support. The candidate
will be encouraged to contribute his ideas and creative solutions to
problems to the design team.

You will have strong experience in either Structural Design or Mechanical
Engineering preferably gained working on Steel and Aluminium vessels.

This position will be based in Monaco with occasional fravel to shipyards
and clients overseas.

To apply for this position, candidates must be eligible to live and work
in Monaco or France Relocation package available to qualified
candidate.

Previous working experience essential, Salary from €24000 net/year

McFarlane ShipDesign
57 Rue Grimaldi
Monte Carlo
Monaco MC98000
info@mcfarlane-shipdesign.mc
www.mcfarlane-shipdesign.mc




Lead the way In
marine expertise

Naval Architects & Marine (Engineering) Systems

Technical Authority
Sunbury & Aberdeen

At BP Shipping, BP Group’s centre of marine
expertise, we are experiencing a period of growth
and change. In the last five years we have gone
from 15 owned or controlled vessels, to having
80 ships under the BP flag, accountability for
everything that floats in the worldwide BP group

and an industry-leading role in terms of innovation,

safety and environmental responsibility.

Our accountabilities include ship, barge and
marine terminal inspections, audits, assessments,
procurement, operations and chartering in and
out together with design and construction of
floating assets. We aim to fulfil our role in a safe,
environmentally sound and commercially efficient
manner - something you'll help us to do if you
join our dynamic organisation.

We are currently looking for a number of enthusiastic
and experienced people from relevant backgrounds
to join us in the following roles:

Senior Naval Architect (Sunbury)

Marine (Engineering) Systems Technical
Authority (Sunbury)

Naval Architect (Aberdeen)

If you have what it takes to add real value to our
business, we'll reward you with a highly competitive
salary, generous benefits and all the career opportunities
you would expect from a world-class organisation.

To find out more about these roles, please visit
www.bp.com/onshorecareers

Closing date: 1st September 2008

For information on our company,
please visit www.bp.com

bp
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Leading Specialist
Consultancy

seeks ...

We are a leading international provider of specialist consultancy services and advanced software to support
commercial ship operations. Following a highly successful period of product and capability development we are
seeking to grow our dynamic and dedicated team based in Southampton. We are seeking proactive team players
with industry knowledge and experience.

Business Area Manager (Hull Stress Monitoring) -£35k - £50k salary plus attractive benefits

To manage our Hull Stress Monitoring team and capabilities. The role involves business development for our products (SMARTSTRESS)
and associated services, ensuring that projects are delivered on time and to budget and leading a process of continuous improvement
to ensure that we maintain and build upon our excellent reputation.

Vessel Performance Consultant - £25k - £45k salary plus attractive benefits

To work within our dedicated Vessel Performance Group whose aim is to assist our clients increase the efficiency of their vessels, reduce
fuel consumption and improve the carbon footprint of the shipping industry. The role will be varied in scope and would include ship
visits, physical model testing, shore-side data analysis and liaising with ‘blue chip’ clients. A technical background is required and a

CFD capability would be beneficial.

More details are available on our website: www.bmtseatech.co.uk
Applications with CV and details of current remuneration to:

Mrs Glenda Evans, BMT SeaTech Limited, Grove House, 7 Ocean Way,
Southampton, Hants, SO14 3TJ or gevans@bmtseatech.co.uk

First Marine International Consultancy Opportunities

First Marine International is a world-leading
specialist consultancy providing expertise
in market research and forecasting,
shipyard layout design and master planning,
shipbuilding and ship repair technology,
shipyard benchmarking and performance
improvement, and related subjects.

First Marine International has recently joined
the Royal Haskoning Group and is focused
on significant growth and development over
the next twelve months. To realise this, we
need to recruit a number of new staff.

If you have a degree and working experience in a naval or commercial shipyard, or a
background in maritime economics or arelated field, and wish to develop your career in marine
consultancy, then we want to hear from you. You may only be a few years into your career or
you may already have a career path behind you. In addition to considering applications from
candidates matching this general profile, we are looking to fill specific roles:

Economics, Market Research and Strategic Planning — Newcastle

A Consultant or Senior Consultant to undertake market research and strategic planning
based in our Newcastle office.

Shipyard Layout Design, Engineering and Operations — UK or Malta

A Consultant to undertake shipyard design and engineering work based in the UK or Malta.

Shipyard Technology and Operations — London or the West Country

A Consultant or Senior Consultant to undertake a range of shipyard consultancy tasks based
in London or the West Country.

We offer a competitive salary plus a range of benefits including a contributory pension,
discretionary bonus, health cover and a flexible working scheme.

For a full description on each of the roles above and to make an online N
application please go to our careers page on the Royal Haskoning website.
Alternatively please contact our Recruitment Team on 01733 336528.

Royal Haskoning is an Equal Opportunities Employer

www.royalhaskoning.com
www.firstmarine.co.uk
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ROYAL HASKONING

consultants architects engineers

First Marine
International




* InternationalShipDesign
&NavalEngineeringCongress

March

25, 26, 27

2009

Cartagenadelndias
Colombia

Deadlines
Abstracts due: october 6, 2008
Complete drafts due for review and comment: december 7, 2008
Final electronic files due: february 7 de 2009
e-mail: cidin@cotecmar.com

‘Armada Nacional COTECMAR

www.cotecmar.com/cidin

Marine Industry

Careers

Our client, a major UK Shipbuilder in
Hampshire is currently recruiting for the
following skill sets. With full order books and a
varied and exciting workload this company
has lots to offer potential candidates. Benefits
include 25 days holiday, contributory pension
scheme, BUPA healthcare (at certain grades)
and a 4 day working week.

Principal Structural Engineer
£40,000- £43,000

Reporting to the Chief Structural Engineer the
successful candidate will undertake the
structural analysis of marine structures and
interface with customers at all levels. The
applicant will be a degree qualified Naval
Architect or equivalent with experience of
working to Class rules. Experience in the use
of LR SCC software, Mathcad or Autocad is
advantageous.

Weights Engineer

£25,000- £30,000

Joining a team of Naval Architects the
successful candidate will investigate technical
issues which impact on the weight and centre
of gravity of vessels and undertake weight
analysis of marine structures. The candidate
will be a Naval Architect or Hull Draughter
with some experience in a relevant field.

Call 01489 898160 or email
marine@matchtech.com

Matchtech Group plc :
1450 Parkway, Solent Business Park
Fareham, Hampshire PO15 7AF I | atCh Ch

ou P

www.matchtech.com
Specialist recruitment to the offshore and marine industry

Safer lives - Safer ships - Cleaner seas

Maritime and Coastguard Agency
m ‘ : ; l An Executive Agency of the
— Department for Transport.

Marine Surveyors

MCA Headquarters and Marine Office, Southampton
£32,177 - £41,830 p.a.

The Maritime and Coastguard Agency (MCA) is internationally
acknowledged by governments and maritime organisations as a
world authority on marine safety. The responsibilities of its
surveyors embrace all aspects of maritime safety, including the
setting, monitoring and enforcing of standards of safety and
pollution prevention on all UK vessels, working for the raising of
standards internationally and enforcing international standards on
foreign ships visiting UK ports.

The MCA have several opportunities within our headquarters policy
branches and Marine Office both based in Southampton. Successful
applicants for the posts in Headquarters will be involved with policy
development and implementation, liaison with industrial partners and
with the Department for Transport’s Shipping Policy Division. For the
Marine Office, successful applicants will join as Marine Surveyors and
become part of a busy team of surveyors responsible for conducting
a variety of examination, survey, plan approval, audit and inspection
work both in the local area and abroad.

All applicants should be either:

(@) a graduate naval architect with extensive relevant or marine
surveying experience. Applicants with lower qualifications
together with longer relevant experience in a senior position in
the maritime field will also be considered; or

(b) an MCA Master class 1I/2 unlimited certificate of competency
plus extensive experience as senior officer; or

(c) an MCA Chief Engineer 1ll/2 unlimited certificate of competency
plus extensive experience as chief engineer or second engineer.

The MCA will provide you with all the necessary training from its
new accredited training scheme. Our surveyors also make use of
their knowledge and marine industry experience to support them in
their work. The essential breadth of relevant experience would not
normally be gained in less than five years of qualification.
Applicants with less than five years’ relevant experience may be
considered if they have other qualifications such as Extra Masters
certificate, extra Class | Engineer or Chartered Engineer status.

In the Marine Office, occasional weekend and unsociable hours are
to be expected for which overtime paid or time off in lieu is given.
Travel on official duty will be a requirement both abroad (sometimes
at short notice) and in the UK (sometimes involving driving to remote
coastal locations). You must be prepared to be part of an evening
and weekend on-call roster, for which an allowance will be paid.

We offer an excellent final salary pension scheme and 30 days’
annual leave allowances. Assistance with relocation to the local
area may also be available if necessary.

For an informal discussion, please contact Amir Esmiley on 02380 329329,
Paul Townsend on 02380 329523 or Phil White on 02380 329511.

Closing date: 28 February 2007. Interviews will be held in week
commencing 12 March 2007 at MCA Headquarters.

For an application form, please visit our website
www.mcga.gov.uk or contact the MCA Recruitment Hotline on
02380 329308, or email sarah.young@mcga.gov.uk

Please note that we do not accept CVs.

No agencies please.

The Maritime and Coastguard

Agency is committed to preventing loss of
life at sea and around the coast; continuously
improving maritime safety, and protecting the
marine environment - safer lives, safer ships, cleaner seas.

Department for

svanon Transport

The Maritime and Coastguard Agency
is an equal opportunity employer.

www.mcga.gov.uk
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Principal Naval Architect - £60k - London

D.RI.VE - Are you motivated by Design, Responsibility, Innovation,

Variety & Engineering? Our Consultancy client are building a team with OCTOBER 2008

subsea contractor experience.

Naval Architect/Offshore Surveyor - To £60k * Korean shipbuilding

UK & Overseas e | ifmaoy Ny S chip cfeh,

Are you interested in getting into the yards and onto the MODUs - UT@SOV\/,/HQ & ,bh/’(“' ‘Sqfen/
seeing and solving practical problems? Contact us for Consultancy & e Brazilian Sh/pr//’d/ﬂg
Contractor career development opportunities. o CAD/CA/\7 U/Dddf@ (/ﬂC/Ud/ﬂQ

Senior Naval Architect - To £65k - South England
Deliver full field development projects from concept to installation.

fechnical software)
Bonus distribution:

t: +44 (0)23 8033 4444 - e: energy@faststream.co.uk Shiprepair & Conversion 2008

www.faststream.co.uk

O tastsiream

energy recruit

UK " USA ' Singapore | Norway

International Journal of Maritime Engineering

The IJME provides a forum for the reporting and
THE TRANSACTIONS OF discussion of technical and scientific issues associated
- with the design and construction of marine vessels and

The Royal Institution of .

Naval Architects offshore structures through peer reviewed papers and
technical notes. The IJME is essential reading for all
those concerned with this sector of the global maritime
industry.

Vol 150 Part A1 2008

IJME is published four times per year. To subscribe or
to purchase the full Transactions of The Royal Institution
of Naval Architects please call Marketing Department
on Tel: +44 (0)20 7235 4622, Fax: +44 (0)20 7259 5912
or email: publications@rina.org.uk

2008 Members price Part A1-A4  £30

Interr_la!tional J_ourne_ll of Non-member price  Part A1-A4  £60
Maritime Engineering

Guidelines for authors are available online at www.rina.org.uk/ijsct.html and abstracts or full
papers can be submitted directly by email at ijsct@rina.org.uk




INTERNATIONAL CONFERENCE ON SHIP MANOEUVRING
IN SHALLOW AND CONFINED WATER: BANK EFFECTS

13 - 15 May 2009, Antwerp, Belgium

Organised by Flanders Hydraulics Research and Ghent University - Maritime Technology
. Division in cooperation with the Royal Institution of Naval Architects
Overview

During the last decades a continuous increase of the main dimensions of certain ship types can be observed. On the other hand, the dimensions of access channels, rivers,
canals and ports frequented by these vessels often do not increase at the same rate. As a result, the behaviour of ships arriving at or departing from harbours will increasingly
be influenced by waterways restrictions. The asymmetric flow around a ship induced by the vicinity of banks causes pressure differences between port and starboard sides.
As aresult, a lateral force will act on the ship, mostly directed towards the closest bank, as well as a yawing moment pushing her bow towards the centre of the waterway.
This phenomenon, known as bank effect, depends on many parameters, such as bank shape, water depth, shipbank distance, ship properties, ship speed and propeller
action. A reliable prediction of bank effects is important to determine the limiting conditions in which a ship can safely navigate a waterway.

However, the knowledge of the bank effects induced by the typical bank geometries is very limited. The International Conference on Ship Manoeuvring in Shallow and
Confined Water: Bank Effects will offer researchers and pilots the possibility to discuss the latest developments in research and practice related fo the ship behaviour in the
vicinity of banks.

For more information logon o www.bankeffects.ugent.be.

Content

Papers are invited on all aspects in the field of navigation along river banks (flooded, surface
pierced, sloped), quay walls and approach constructions. Topics may include:

. Experimental research;

. Numerical modelling;

*  Simulations;

. Hands on practice.

If you wish to submit an abstract for this event, please send a short abstract (250 - 300 words)
to info@shallowwater.be. Do not hesitate to contact us if you want more information.
Important dates

Abstracts due: 14 November 2008

Notfification of acceptance: 19 December 2008

Full papers due: 16 March 2009

ADVERTISERS’ INDEX

If you would like to receive further information on the advertisers featured within The Naval Architect please contact
Debbi Bonner, Group Sales Director: dbonner@rina-org.nl, quoting the relevant enquiry numbers listed below.

Client page enquiry  Client page enquiry Client page enquiry
ABB Turbo Systems Ltd 3] S01 | Friendship Systems 35 S18 | Matchtech Group Plc 93 -
ABS 6 S02 | Giro Engineering Ltd 43 S19 | Mitsui OSK Techno Trade Ltd 50 S39
Alcoa European Mill Products 81  S03 | Graphics Research Corp 58  S21| Nakashima Propeller Co Ltd 46 S40
Azcue Pumps 32 S04 | HRPThruster Systems 48 S22 | Noske Kaeser GmbH 29 s41
BMT Fleet Technology Ltd 57 S05 | Hamburg Messe 56 S23 | orwell Offshore 0 -
BMT SeaTech Limited 92 _ Hamilton Consultants UK Ltd 89 - Osaka University 57 S42
Baltic Design Centre Ltd 43 spe | Helkama Bica Oy 13 S24 Graduate School
Berg Propulsion AB FC s07 Henri Systems Holland BV 24 S25| pemamek Oy 82  S43
BP Shipping Ltd 91 - HydroComp Inc 64 S26 | piening Propeller 54 S44
Brunvoll AS 54 gpg | yundai Heavy Industries IFC  S27| Robert McFarlane & Associates 90 -
Class NK 9 09 IHC Lagersmit 50 S28 Royal Haskoning 92 .
o o3 . Intergraph (Italia) LLC OBC S29 SEC Bremen GmbH 26 S45
Jaure SA 41 S30
SRS 065510 Kingfish Recruitment Ltd 88 - SNANE . 28 Sd0
Daehan Shipbuilding Co 20 S11 Kinon Aachen GmbH 42 s31 SSAB Laminated Steel 17  s47
Department for Transport 88 y Korean Register of Shipping 22 $32 ScanavoldaAs 185546
Energy & Infrastructure Lioyd’s Register 4 33 Schottel GmbH & Co Kg 55  S49
Det Norske Veritas AS 71 S12 Lloyd’s Register Recruitment 90 _ | Sener Ingenieria Sistemas 62 S50
ECPTS Conference 48  S13 | METS IBC s34 | Sharcltd 62 S51
ESAB Holdings Ltd 78  S14 | MTU Friedrichshafen GmbH  18/19 S35 | ShipConstructor Software Inc 66  S52
Eliche Radice SpA 52 S15 | MAN B&W Diesel AS 11 S36 | SigmaKalon Marine 30 S53
ENRAF Tanksystem SA 41  S16 | Marintek 60 s37 | Veth Motoren BV 57 S54
FEA-Online Ltd 58 S17 | Marioff Oy 82  S38| Voith Hydro 52  S55
Faststream Recruitment 88/94 - Maritime & Coastguard Agency 93 - | Wolfson Unit 64  S56
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www.veth-motoren.com www.shipconstructor.com www.harland-wolff.com

www.fleetech.com

www.jaure.com www.checkmateuk.com/avon
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MARINE WEB DIRECTORY

www.akerarctic.fi

www.enraftanksystem.com www.bv-industrie.com www.gre-ltd.co.uk

www.pbcf.motech.co.jp www.ihclagersmit.com www.giroeng.com




PROFESSIONAL DIRECTORY

DESIGN SERVICES

Whole Lifecycle Marine Consultancy

Naval Architecture Requirements Engineering

Marine Engineering Litigation & Expert Witness

Ship Design Acoustic, IR & RCS Signatures
Human Factors Engineering Dynamics & Simulation
Safety Management Supportability Engineering

Customer Solutions & Support
South Street, Scotstoun Telephone +44 (0) 141 957 2453

Glasgow, G14 0XN Fax +44 (0) 141 957 2328
United Kingdom Email keith.figg@baesystems.com

RR CONSULTING GROUP BV

. Naval Architecture
. Engineering & Design
. Consultancy

R.R. CONSULTING GROUP B.V.
P/0 BOX 1419 17 9701 BK GRONINGEN = THE NETHERLANDS = +31 6 30285465
INFO@RRCONSULTINGGROURCOM = WWW.RRCONSULTINGGROURCOM

Taking on maritime challenges .. together

ROBIN A WILLIAMS & Co Ltd

Watson House, 2 Cora Street Tel: (01446) 739127
Barry, Vale of Glamorgan Fax: (01446) 732945
CF63 4EP, United Kingdom e-mail: robin@rawcoltd.fsnet.co.uk

KEEL MARINE LTD

MARINE CONSULTANTS, DESIGNERS AND SURVEYORS
Ridgeway Office Park, T: (01730) 268889

Unit 6-8, F: (01730) 269361

Bedford Road, Petersfield E: office@keelmarine.com

Hants, GU32 3QF, UK www.keelmarine.com

P.O. Box 54

NL-8064 ZH Zwartsluis
www.kerstholt-teakdecks.com
Tel: +31 38-3867677

Fax: +31 38-3867728
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PROFESSIONAL DIRECTORY

COST EFFECTIVE DESIGN & PRODUCTION
ENGINEERING SERVICES

Fred Black, Engineering Manager

Email: fredb@harland-wolff.com
Mobile: 07967589830

Queen’s Island, Belfast, BT3 9DU
Tel: +44 (0)28 9045 8456
Fax: +44 (0)28 9045 8515

Harland and Wolff
www.Harland-Wolff.com Heavy Industries Ltd

Safe
s o Setg

Safety Through Innovation

Ship Stability and Safety Consulting Engineering
Accident Investigation Research & Development
SafetyatSea Ltd 280 St Vincent Street Glasgow UK G2 5RL

Tel +44 (0)141 572 5570 Email enquiries@safety-at-sea.co.uk
Fax +44 (0)141 572 5590 Web www.safety-at-sea.co.uk

The Royal Institution of Naval Architects
The Naval Architect
Chinese-language edition

Twice each year, The Naval Architect is translated into Chinese-
language, for a further distribution to more than 7000 Shanghai
SNAME members and also to 500 members of the Shanghai Association
of Shipbuilding Industries. Advertisements in the Chinese-language
edition are offered FREE OF CHARGE, including translation, to those
advertisers participating in the regular February and September
issues.

To reach these key decision-makers, book your advertisement space
now by contacting:

Debbi Bonner, dbonner@rina-org.nl
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RINA publications

Please note all prices include postage & packaging

BUSINESS FUNDAMENTALS FOR ENGINEERS

By Professor Chengi Kuo FRINA Ref BFEOL

This book deals with essential business topics, so often treated in
a specialised and lengthy way, as related to practical engineering
situations. Eight chapters cover: business and the engineer; fundamental
clements of business; markets; management; money; manpower;
case examples; and application. This volume provides engineering
students and practising engineers with an affective and well-integrated
introduction to business.

Member price: UK £27.00 EUR £28.00 OVS £32.00

Non-Member price: UK £28.00 EUR £29.00 OVS £33.00

DRYDOCKING & SHIPBOARD MAINTENANCE

A Guide For Industry - First Edition - Ref: DRYD

The need for shipboard maintenance in an age of the principles
of International Safety Management (ISM) has never been more
important. If the industry is to operate at all it must be within the safety
guidelines. Many shipboard tasks fall inside the planned maintenance
programmes which can be conducted on a day to day basis but many of
the annual tasks required to operate ships tend to accumulate and can
only be catered for within a docking scenario. Over 100 Photographs
- Numerous diagrams and check lists. Listing of Dry Dock operations,
handling facilities, main ship builders and repair yards.

Member price: UK £37.00 EUR £42.00 OVS £46.00

Non-Member price: UK £40.00 EUR £45.00 OVS £49.00

EVER THE APPRENTICE

By Kenneth Rawson FRINA Ref: ETA

This book recalls a time and way of life which are beginning to fade
from memory. Kenneth Rawson saw major changes in society from
a hangover of Victorian attitudes through his war experiences. He
provides wonderful snapshots of life of life lived against a backdrop
of historical events. He won a scholarship into the body responsible
for the design of all warships for the Royal Navy thereby satisfying
an intellectual endeavour and a deep love of the sea and ships. He was
recognized in 1996 by the University of Portsmouth with the award of
Doctor of Engineering, Honoris Causa.

Member price UK £15.45 EUR £16.45 OVS 18.95

Non-member price UK 17.45 EUR £18.45 OVS £20.95

MERCHANT SHIP NAVAL ARCHITECTURE

By Dr DA Taylor FRINA & Dr Alan ST Tang MRINA

Ref: MSNA

This new and up-to-date book defines a ship and its parts, the methods
used in calculating the areas and volumes of ships hulls (with worked
examples), followed by chapters on Buoyancy, Stability and Trim;
Ships and the Sea; Structural Strength; and Resistance, featuring the use
of model testing and its relationship to full scale ships. It also features
Propellers and Propulsion Manoeuvring and Motion Control; and
Vibration, each of which is described from the first principles through to
various formulas used in necessary calculations.

Member price: UK £33.50 EUR £34.50 OVS £36.50

Non-Member price: UK £36.50 EUR £37.50 OVS £39.50

SEA OFFICER

By Michael Penny

Ref: SO

This book records the life of a working sailor in The Royal Navy &
British Merchant Marine in the second half of the 20th Century. The
narrative begins in the closing days of World War II when a teenager
discovers his lifelong vocation. His subsequent career at sea is filled with
people and ships, famous and everyday. A life rich in excitement and
love, triumph and disaster, humour and laughter unfolds. Whilst this is a
biography of a mariner it encomp naval i architects and
the technical complexities of ships. Mr Penny is a companion of RINA.
Member price : UK £27.50 EUR £30.00 OVS £34.50

Non -Member price: UK £31.50 EUR £34.00 OVS £38.50

MULTI-HULL SHIPS

By V. Dubrovsky FRINA, A. Lyakhovitsky Ref: MHS

Catamarans, SWATH, and other multi-hull ships are among the
dynamically progressing types of marine vessels both in terms
of performance and production growth. This progress has been
accompanied by a remarkable growth in the number of technical
publications. Although these publications, scattered over many sources,
decades, and languages, constitute a great database they cannot fulfill
the demand for a comprehensive state-of-the-art reference book. This
monograph satisfies such demand. For multi-hull ships it is what
“Principles of Naval Architecture” (PNA) is for traditional ships.
Member price: UK £192.50 EUR £192.50 OVS £192.50
Non-Member price: UK £202.50 EUR £202.50 OVS £202.50

SEAKEEPING: SHIP BEHAVIOUR IN ROUGH WEATHER
Second Edition
y Dr AR J M Lloyd FEng FRINA Ref: SEA0L
Comprehensive revised account of waves, ship motions, trials, model
testing, probability formulae, roll stabilisation, added resistance,
slamming, deck wetness, propeller emergence, human factors, seakeeping
criteria, operational effectiveness and the effect of hull form and size on
seakeeping. Worked examples and design recommendations
Member price- UK £ 50.50 Eur £53.00 Ovs £61.00
Non - Member price UK £55.50 Eur £58.00 Ovs £66.00

SAFETY MANAGEMENT AND ITS MARITIME APPLICATION
By Professor Chengi Kuo FRINA Ref: SMMA
The author introduces this book by asking a seemingly obvious
question "What is safety?". To show there is no straightforward
answer he illustrates from his experience in conducting a number of
safety workshops worldwide. In the foreword to this book Mr E E
Mitropoulos Secretary General of the IMO writes: "As Professor Kuo
oints out early in his book, safety is not an absolute concept and the
evels chosen are based on shared values. It is for this reason that
this book is so useful because it introduces safety concepts, explains
safety terms, and demonstrates how the different techniques can be
applied in practice.
Member price UK £25.75 EUR £28.00 OVS £30.50
Non- Member price UK £29.25 EUR £31.50 OVS £34.00

SHIP KNOWLEDGE

Third Edition By K Van Dokkum Ref: SHKN

Ship Knowledge is all about ships and shipping. Topics range from the
structure and systems of various types of modern ships, to engineering,
maintenance, safety and the laws and regulations governing the
shipping industry. The text is richly illustrated with detailed drawings,
photographs and cross-sections of many different tylpcs of seagoin
vessels, all in full colour, making the book extremely attractive an
very infomative for anyone interested in shipping. At{er reading this
book you will no longer think of a ship as an inanimate object, but
as a completely self-supporting entity embodyinlg all the modern
technologies found in a small town. An’indispensable book for anyone
interested in modern shi ingl.E

Member price: UK ES&SO UR £51.00 OVS £57.00
Non-Member price: UK £54.00 EUR £54.00 OVS £61.00

SHIPS WITH OUTRIGGERS

b}/l\/. Dubrovsky FRINA Ref: SHWO

This book is focused specifically on a multi-hull-ship type having
one or more small hulls, called oulri%(gers, connected to a much larger
main hull of any form. This book is kind of a supplement to MULTI-
HULL SHIPS by Dubrovsky & Lyakhovitsky (MHS). Like MHS, the
new “Ships with Outriggers” provides detailed technical discussions
of arrangements, hydrostatics, propulsion and seakeeping in calm
and rough seas, maneuvering, strength, and design of these ships,
assuming that the reader is generally familiar with the background or
can find it in MHS”.

Member price: UK £69.50 EUR £69.50 OVS £69.50
Non-Member price;: UK £72.50 EUR £72.50 OVS £72.50

When purchased with Multi- Hull Ships

£25 RINA member £23 + p&p for MHS only.

SHIPS AND SCIENCE

The Birth of Naval Architecture in the Scientific Revolution,
1600-1800, By Larrie D. Ferreiro MRINA Ref: SSBNA

The first book to portray the birth of naval architecture as an integral part
of the Scientific Revolution, examining its development and apglication
across the major shipbuilding nations of Europe."Naval architecture
was born in the mountains of %’eru, in the mind of a French astronomer
named Pierre Bouguer who never built a ship in his life." So writes
Larrie Ferreiro at the beginning of this pioneering work on the science
of naval architecture.

Member price UK £29. 35 EUR £ 38.70 OVS £40.90

Non Member price UK £33.65 EUR £42.70 OVS £44.90

SHALLOW WATER AND SUPERCRITICAL SHIPS

BK Anatoly Lyakhovitsky Ref: SWSS

This book presents systematic and detailed results of studying the

hydrodynamics of ships in shallow water. Due to the current trend

of building larger and faster ships, many coastal waters and inner

waterways become shallow for these and future ships. Clear and detailed

explanation is given how ship performance declines in shallow water at

speeds approaching the critical speed, and how wasteful can be attempts

to boost the propulsion engine unless the ship is designed for optimal

regimes at sub critical speeds and can transit to supercritical regimes.

Detailed description is also given how the energy wasted for propelling

a ship at near-critical speeds in shallow water is transformed into
enerating destructive and dangerous waves.

ﬁ/lember price UK £82.00 EUR £82.00 OVS £82.00

Non member price UK £92.00 EUR £92.00 OVS £92.00

SWAN HUNTER BUILT SHIPS

By lan Buxton FRINA Ref: SHBS

The first order for a warship at 'Swans' was placed in 1907. There then
followed a steady stream of orders, peaking during the course of the two
World Wars and culminating with the orders in 2000 for two Auxiliary
Landing Ships (LOEislic) and the subsequent debacle. During this
intervening period, the actual organisation behind the shipbuilding effort
changed on a number of occasions, albeit the name of 'Swans' remained
to the fore. Following on from Swan Hunter's final withdrawal from
shipbuilding in 2006, this book is a nostalgic look at a proud heritage of
shipbuilding on the Tyne.

Member price: UK £16.99 EUR £20.50 OVS £21.50

Non-Member price: UK £19.99 EUR £23.50 OVS £24.50

BOOKSHOP ANNOUNCEMENT

Please note you will receive a 10% discount if you
order any book from Elsevier through the following
link on our website:

www.rina.org.uk/bookshop.html, then on the Elsevier
icon. Please note you do not have to register to
receive the eNEWS to receive your discount.

A selection of books available includes: An
Introduction To Naval Architecture, Basic Ship Theory,
Comtempary Ideas on Ship Stability, Practical Ship
Design, Practical Ship Hydrodynamics, Safety and
Security at Sea, plus many more.

For a full book list please contact the Publications department on: Tel: +44 (0)20 7235 4622, e-mail: publications@rina.org.uk or visit our website at http://www.rina.org.uk

« NAVAL
ARCHITECT

Published 10 times a year

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

Regular reports on centres of shipbuilding
activity worldwide.

Comprehensive, technical descriptions
of the latest newbuildings.

News, views, rules &

regulations, technology,

CAD/CAM, innovations.

quarterly publication

OFFSHORE

MARINE TECHNOLOGY
bi-monthly publication

WARSHIP
TECHNOLOGY

2008 SUBSCRIPTION

UK: £115 Europe: £120 Overseas: £130 Ref: J6

SHIP & BOAT
INTERNATIONAL

Published 6 times a year

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

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

Advances in construction

materials, electronics,

marine equipment.

Contract news and the latest

market developments.

2008 SUBSCRIP

N
UK: £88 Europe: £93 Overseas: £105 Ref:

Journals

SHIPREPAIR

& CONVERSION TECHNOLOGY
Published Quarterly

In depth coverage of all aspects of shiprepair and
conversion ~ work and  comprehensive  technical
descriptions of major conversion projects.

Regular regional surveys on the

major shiprepair centres.

Developments in shipboard and

shipyard equipment

technology.

Contract news, appointments,

industry views, new

regulations.

2“08 SUBSCRIP

UK: £39 Europe: £44 Overseas: £49 Ref

TRANSACTIONS PART A (IJME) PART B (IJSCT) & ANNUAL REPORT

Members Volume 150 (2008) Price per volume £48 Ref BV08

Non-Members

Volume 150 (2008)

Transactions

Price per volume £120 Ref BV0150

INTERNATIONAL JOURNAL OF MARITIME ENGINEERING (IIME)

2008 Members Part Ref: IIMEO8 Set Ref: STO8 Part Al Part A2 Part A3 Part A4 Set

£9 £9

£9 £9 £30

Non-Members Part Ref:1JIMEO08 Set Ref: ST108 Part Al Part A2 Part A3

£18 £18 £18 £18

INTERNATIONAL JOURNAL OF SMALL CRAFT TECHNOLOGY (IJSCT)

2008 Members Part Ref: 1JSCTO08 Set Ref: SS08 Part B1 Part B2 Set

£9 £9

£18

Non-Members Part Ref: 1JSCT08 SetSS108

Part Bl PartB2 Set
£18 £18 £32

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

Part A4 Set
£60



RINA publications

If the CD ROM format is required please add CD after the reference number.

Non-Members Members
2008 Design & Operation of Container Ships Ref: CS08 £120 £100
Warship - Naval Submarines 9 Ref: WS08 £120 £100
INNOV'SAIL - Int'l Conference on Innovation in
High Performance Sailing Yachts Ref: INNOV08 £120 £100
Marine CFD Ref: CFDO8 . £120 £100
Marine Heavy Transport & Lift 11 Ref MHTLO8 £120 £100
Design & Operation of LPG Ships Ref: LPG08 £120 £100
2007 Military Support Ships Ref: MSS07 £120 £100
The Modern Yacht Ref: TMY07 o £120 £100
ICCAS 07: International conference on computer applications
in Shlﬁ_bUlldlng Ref: ICCAS . £120 £100
Warship - The Affordable Warship Ref: WS07 £120 £100
Design & Construction of Vessels Operating in Low Temperature
Environments Ref: LT07 ) £120 £100
Design & Operation of Passenger Ships Ref: PASS07 £120 £100
Human Factors in Ship Design, Safety & Operation Ref: HF07 £120 £100
Historic Ships Ref: HIST07 . . £120 £100
Developments in Classification & International Regulations Ref: DCIR07 £120 £100
2006 ngh Speed Craft-ACV, Wigs & Hydrofoils Ref: HS06 ) £115 £95
ICSOT 2006: Design, Construction & Operation of Gas Carriers
and Offshore Systems Ref: ICSOT06 £115 £95
Warship 2006 - Future Surface Warships Ref:WS06 £115 £95
Education, Training & Continuing Professional Development
of Engineers in the Maritime Industry Ref: CPD06 - CD ROM only £115 £95
International Symposium on Marine Design Ref: MD06 £115 £95
Advanced Marine Materials & Coatings Ref: AMMO06 £115 £95
Learning from Marine Incidents 3 Ref: MI06 £115 £95
2005 Safety Regulations & Naval Class Il Ref: SR05 £115 £95
Design and Operation of Bulk Carriers Ref: BC05 £115 £95
Heavy Transport & Lift Ref: HEA05 £115 £95
Warship 2005: Naval Submarines 8 Ref: WSO05 £115 £95
Recycling of Ships & Other Marine Structures Ref: RCY05 £115 £95
Fishing Vessels, Fishing Technology & Fisheries Ref: FISO5 £115 £95
CFD Technology in Ship Hydrodynamics Ref: CFDO05 £115 £95
Human Factors in Design Saftey & Operation Ref: HF05 £115 £95
Design & Operation for Abnormal Conditions 111 Ref: AC05 £115 £95
2004 High Speed Craft Ref: HS04 ) £115 £95
EuroPean Shibuilding, Repair & Conversion the Future Ref: EV04 £115 £95
Small Craft Regulations Ref: SC04 £115 £95
Design & Operation of Gas Carriers Ref: GAS04 £115 £95
Warship 2004 - Littoral Warfare & Expeditionary Force Ref: WS04 £115 £95
Waterjet Propulsion 4 Ref: WP02 £115 £95
Design & Operation of Trimaran Ships Ref: TR104 £115 £95
SURV 6: Surveillance, Pilot & Rescue Craft Ref: SUR04 £115 £95
Desgn & Operation of Double Hull Tankers Ref: DHT04 £115 £95
2003 Drydocks Launching & Shiplift Ref: DRY03 o £115 £95
Advanced Marine Materials: Technology & Application Ref: AMMO3 £115 £95

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 O R D E R F O R M

AMEX.
I enclose a cheque/for payable to RINA. Please send me the following:
Please charge my Credit Card No:
REF:NA/JULY/AUGUST
Expiry date: / Security code: Signature: REFERENCE QUANTITY PRICE
Name:
Address:
Country: Postcode:
Tel: Fax: Email:
Please allow 30 days for dispatch and delivery. Post to:
The Marketing Department, RINA, 10 Upper Belgrave Street, London SW1X 8BQ, UK. TOTAL:

Tel: +44 (0)20 7235 4622 or Fax: +44 (0)20 7259 5912.

For a publications catalogue please call the Publications Department on
+44 (0)20 7235 4622 e-mail: publications@rina.org.uk or visit our website at http://www.rina.org.uk



DIARY

September 23-26, 2008

SMM 2008, international exhibition,
Hamburg, Germany.

Contact Hamburg Messe und Congress
GmbH, Rentzelstrafle 70, 20357
Hamburg, Germany.

Tel +49 40 3569 2440

Fax +49 40 3569 2180
www.smm2008.com

October 5-7,2008

Interferry 2008, international
conference, Hong Kong.

Contact Interferry, 1619 Warren Gardens,
Victoria, BC, V8S 159, Canada.

Tel +1 250 592 9612

Fax +1 250 592 9613

www.interferry.com

October 8,2008

Superyacht Underwater Corrosion,
seminar, London, UK.

Contact Conference Department, RINA,
10 Upper Belgrave Street, London
SW1X 8BQ, UK.

Tel +44 20 7235 4622

Fax +44 20 7245 6959

E-mail: conference@rina.org.uk

October 23-24,2008

3rd European Conference on
Production Technologies in
Shipbuilding, international conference,
Hanseatic City of Stralsund, Germany.
Contact Dr Frank Roland, Centre of
Maritime Technologies, Bramfelder
Strafle 164, D - 22305 Hamburg,
Germany.

Tel +49 40 691 99 47

Fax +49 40 691 99 73

E-mail: roland@cmt-net.org
www.cmt-net.org

October 23-25,2008

Shiport China 2008, international
exhibition, Dalian, China.

Contact Exhibition Management Office,
Dalian Xinghai Exhibitions Co, Ltd, EAST
14, No 18, Huizhan Road, Shahekou
District, Dalian 116023, PR China.

Tel +86 411 8881 6904

Fax +86 411 8480 9988

E-mail: office@dxce.com
www.shiport.com.cn

October 29-31, 2008

Fundamentals of Contract and Change
Management for Ship Construction,

102

Repair and Design, training course,
London, UK.

Contact Conference Department, RINA,
10 Upper Belgrave Street, London SW1X
8BQ, UK.

Tel +44 20 7235 4622

Fax +44 20 7245 6959

E-mail: conference@rina.org.uk

November 3-6, 2009

Basic Dry Dock Training Course,
Virginia Beach, USA

Contact DM Consulting, 12316
Dormouse Road, San Diego, CA 92129,
USA.

Tel +1 858 705 0760

Fax +1 858 538 5372

E-mail: jstiglich@aol.com

November 5, 2008

President’s invitation lecture, London,

UK

Contact Conference Department, RINA,
10 Upper Belgrave Street, London SW1X
8BQ, UK.

Tel +44 20 7235 4622

Fax +44 20 7245 6959

E-mail: conference@rina.org.uk

November 12-13, 2008

MASTECH, international conference,
Dubai

Contact Marine BizTV, P.O Box 94354,
Dubai

Tel +971 4 2997939

Fax +971 4 2997940

E-mail: conference@mastechdubai.com
www.mastechdubai.com

November 19-20, 2008

Marine Renewable Energy,
international conference, UK.

Contact Conference Department

RINA, 10 Upper Belgrave Street, London
SW1X 8BQ, UK.

Tel +44 20 7235 4622

Fax +44 20 7245 6959

E-mail: conference@rina.org.uk

November 26-28, 2008

INMEX China, international
exhibition, Guangzhou, China.

Contact IIR Exhibitions, 205 Henderson
Road #03-01, Henderson Industrial Park,
Singapore 159549

Tel +65 6319 2668

Fax +65 6319 2669
www.maritimeshows.com

December 2-4,2008

High Performance Yacht Design,
international conference, Auckland,
New Zealand.

Contact Conference Department,
RINA, 10 Upper Belgrave Street,
London SW1X 8BQ, UK.

Tel +44 20 7235 4622

Fax +44 20 7245 6959

E-mail: conference@rina.org.uk

December 9-11, 2008

Seatrade Med, international
conference, Venice, Italy.

Contact Seatrade Communications Ltd,
Seatrade House, 42 North Station Road,
Colchester

CO1 1RB, UK.

Tel +44 1206 545121

Fax +44 1206 545190

E-mail: events@seatrade-global.com
www.seatrade-med.com

December 11-12,2008

Waterjet Propulsion 5, Conference,
London, UK

Contact Conference Department,
RINA, 10 Upper Belgrave Street,
London SW1X 8BQ, UK.

Tel +44 20 7235 4622

Fax +44 20 7245 6959

E-mail: conference@rina.org.uk

December 14-16,2008

Seatrade Middle East Maritime,
international conference,

Dubai, UAE.

Contact Seatrade Communications
Ltd, Seatrade House, 42 North Station
Road, Colchester

COl 1RB,

UK.

Tel +44 1206 545121

Fax +44 1206 545190

E-mail: events@seatrade-global.com
www.seatrade-middleeast.com

January 28-29, 2009

Innovation in High-Speed Marine

Vessels, international conference,
Fremantle, Australia.

Contact Conference Department,
RINA, 10 Upper Belgrave Street,
London SW1X 8BQ,

UK.

Tel +44 20 7235 4622

Fax +44 20 7245 6959

E-mail: conference@rina.org.uk
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