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Floorcovering designed for the sea

A genuine alternative to conventional Vinyl or Carpet

In high traffic areas of passenger ferries and cruise liners, no other Construction

floorcovering comes close to Flotex Marine for sheer versatility. The smooth, straight fibres of Flotex

While ordinary textile floorcoverings can quickly lose their Marine, release soiling easily when
appearance, Flotex Marine stays shipshape even in the most vacuumed, spot cleaned or washed with
demanding conditions. Flotex Marine will withstand the heaviest a hot water extraction machine

wear, extreme levels of foot and trolley traffic and frequent spills,
giving it a distinct advantage over conventional carpet, whilst
providing an excellent alternative to vinyl.

Both the backing and fibres are
completely waterproof. Flotex Marine
will not rot, stretch, curl, fray or shrink.
Flotex Marine is uniquely constructed with no twists or loops,

which trap dirt or stains and with a drying time of only 4 hours, Certification

wet cleaning is quick, easy and effective every time.

IMO MSC61 (67) Smoke & Toxicity .............. Pass
Flotex Marine is ideal for areas such as Passenger Gym, IMO A6 6) Surface Fl bilit p
night nursery, hospital, créche, crew corridors and cabins, 53 (16) Surface Flammability ............. ass
offices, wheelhouse, retail areas, amusement/play areas. MED 96/98/EC

Among our growing list of satisfied customers are: MSC Cruises, ... ... ... ............... Compliant
Grimaldi Luxury Ferries, P&O Cruises, Color Line, Caledonian

McBrayne Ferries, Stavanger Ferries & Catamarans, Stena Line,

Fred Olsen Line and Sally Line.

Benefits

® Excellent appearance retention ® Waterproof and stain resistant
without use of topical treatments — leaves no residual odours

® Easy to clean with standard equipment @ Slip resistant

® Does not ruck, shrink, fray or curl ® Easy to maintain and repair

® 20 dB sound absorption ® 10 year wear guarantee

®
® Certified anti-microbial and anti-fungal F lOT Ex -
® The warmth of carpet with the resilience and cleanability of vinyl Marlne
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For further details call +44 (0)1773 744121, fax +44 (0)1773 744142 or e-mail marine@bonarfloors.com or visit www.bonarfloors.com BONAR
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As China's shipbuilding industry
expands at atremendousrate, ever-
more complex ships are being
ordered there. This 16,000gt ro-
pax ferry, newly delivered by
Jiangnan Shipyard to China
Shipping, although for a domestic
owner, is indicative of tonnage
under construction there today.
The new ferry will mark a major
improvement to services acrossthe
Bohai Strait (Yantai to Dalian); a
new pair of train ferries for this
route is also being built at Tianjin
Xingang Shipyard. More details
of this country's activities appear
in our special feature on China,
which begins on page 14.
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This impressive console,
with mimic displays, is on
the new
icebreaker/offshore
support ship Fesco
Sakhalin (featured in The
Naval Architect July/August
2005). Installed in the
wheelhouse for controlling
the Rolls-Royce Marine
bulk cargo system, it is
typical of modern marine
consoles, but it would be
interesting to report on the
crew's experience with it.

Human interface - still an
essential element

ETICULOUS naval architect preservers of loose

|eaflets inside journals and magazines will have
found the editions of Alert!, The Nautical Institute's
human element bulletin sponsored by Lloyd's Register
(now being included four times a year with this journal)
to be of great interest. This bulletin highlights once
again the continuing difficulties of introducing humans
into the day-to-day life of the design, building, and
operation of aship.

In previous columns on this page, we have emphasised
the everlasting need to maintain dialogue between naval
architect, shipbuilders, and owners, and the importance
(sadly more or less non-functiona, at least in the UK) of
sending all naval architects to sea as part of their
professional development. Recognising today's demands
and pressures, this practice should be for a period long
enough for them to gain a good appreciation of the
product of their work, ie, the ship, in its true
environment. |deally, this should aso be when the ship
is being operated commercially, rather than on seatrials.

The problems of the human element in marine affairs
have been discussed on two occasions at international
conferences run by The Royal Institution of Naval
Architects, most recently in February 2005, but clearly
they are still a deep issue. In the July/August issue of
Alert!, a writer refers once again to 'those irritating
design errors, some of which may not be readily
identified until sea trials, but which could so easily be
rectified before commissioning...." According to that
writer, much of this stems from the now largely and sadly
abandoned but well-established and excellent practice of
having senior crew standing by a new ship during
construction.

Amazingly, the same writer even claims that 'a
substantial discount is offered (by shipbuilders) to
purchasers who surrender this right'. Yes, it is true that
many ships - particularly more or less standard
workhorses - are being turned out in large series at ever
higher speeds. It is probably also true that in the
mammoth Far East yards of Korea, Japan, and China,
delays to a schedule by owner's sea staff requesting
aterations (for what ever reason, but hopefully only

because of errors by the yard or subcontractors) will be
seen as a major irritant, where production schedules are
timed to the last day and perhaps even to the hour.

Furthermore, it must also be aregrettable fact of life today
that many ships are often designed and overseen by remote
agencies on behalf of an owner far away. Nevertheless, the
fact that an owner can actually agree to such a surrender to
examine his own ship seemsincredible.

Unfortunately, much of this boils down to the
disappearance - in many parts of our industry - of the
traditiona shipowner with hislarge permanent technical staff,
and in its place the subcontracting of vital projects and tasks
to management companies or to ashipyard. Atatimewhen
many increasingly complex ships are being built in the Far
East a yards - as noted in our China report in this issue -
whose names have never before appeared on the international
scene, the need for afirm grasp on technical matters from the
owner's side mugt, this journal believes, be imperative. An
active owner's representative - ideally from the owning
company itself - on the steelwork productionline, inthe paint
shop and pipe shop, and at the outfitting quay must be an
essential of today and tomorrow's shipbuilding scenario.

At least one company seems to be enlightened in this
field - Captain Bill Harvey, from Graig Shipping, reportsin
Alert! that he successfully petitioned for a deck cadet to
help him during a recent commissioning in Shanghai. At
the same time, he notes, on the same theme as above, that
even yards building for his prestigious company do not
aways appreciate the interference of sea-going staff during
anewbuilding construction project! What a pity that some
sea-going staff did not interfere more strongly on the case
of the small engineroom starter panels discussed in an
adjacent article!

The June 2005 edition of The Nautical Institute's journal
Seaways throws a further spotlight onto the human
dimension (mainly relating to bridge equipment). In along
article, Margareta Litzhoft reports on the difficult
relationship between navigating staff and modern
wheelhouse equipment. She concludes, after extensive
research, that more work still needs to be done to inform
designers and manufacturers about seamen's needs.
Clearly, we are not out of the maze yet. &
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NEWS ROUND-UP

Two important ferry contracts for Aker Yards

OOD news for Aker Yardsis the signing

in August of two new contracts. Thefirst,
worth €111 million, isfor yet another ferry for
the expanding Estonian Tallink group, which
includes an option for a sister.  This
passenger/vehicle type will be of a new and
innovative design, able to carry 1900
passengers, with 2000m of ro-ro space, on
services between Helsinki and Tallinn. A very
fast service speed of 27knots is envisaged,
which will allow the ferry to complete atripin
1h 50min. The new ship will be built at the
covered Helsinki site for delivery in Spring
2007. Aker's Raumayard is currently building
a third cruise-ferry for Tallink, which will be
delivered in Spring 2006.

Aker's second new contract involves aro-pax
ferry for the French operator Brittany Ferries,
worth €80 million (£55 million). Again, this
contract - which is subject to final financing
confirmation - includes an option for a sister
vessel. This ship will also be assembled at
Helsinki although sections will be fabricated at
Rauma. Up to 120 lorries on 2200m of ro-ro
space will be able to be carried on routes
between the UK, Cherbourg, in France, and
Santander, in Spain, at a service speed of
23knots. A total of 120 cabins will beinstalled
for passengers. The hull will have a length of
165m and a breadth of 26.80m.

ASBESTOS PROBLEMS IN JAPAN -
Although asbestos-related health problems are
a well-known and regrettable feature of
shipbuilding and similar industries everywhere,
they have recently come under the spotlight in
Japan, where the Shipbuilders Association of
Japan (SAJ) is to carry out new research.
Previously, problems were dealt with on a
company basis but the SAJ believes that there
is aneed for the association to examine these
problems throughout the country.

Incubation periods for asbestos-related
illnesses can be very long - up to 40 years, but
although spraying in Japan ceased in 1975 and
asbestos products are no longer used, this could
be an on-going problem for another 10 years.
Amongst SAJ members, 71 people are known
to have been affected, with 58 fatalities
(including 51 from cancerous mesotheliomas).
Nevertheless, no claims are known to have
been submitted by families or by retired people,
nor by residentsliving near shipyards. The SAJ
will continue to monitor and study the situation.

NEW SHIPS FOR
TRASMEDITERRANEA? - The leading
Spanish ferry operator Trasmediterranea is
closeto placing an order for two new purero-ro
ferries, designed to increase capacity on its
long-haul Spain-to-Canary Islands service.
This company is experiencing a big growth in
the number of lorries carried on all routes
(compared with only 2% growth in
passengers).

An impressive service speed - for freight
ferries - of 25.50knots will make these ships
faster than existing ones and will alow someto
be released for service elsewhere; however, the

Profiles of the two new ferries ordered at Aker Yards in Finland: the new 27knot passenger/vehicle
ferry for Tallink (top) and the new ro-pax trailer design for Brittany Ferries (bottom).

hulls will still have the same design draught
(around 7m). Tenders have been sought from
yards throughout Europe (not in the Far East
because full order books there mean that those
yards cannot meet the required 2007 delivery
date).

As reported in our July/August specia
supplement CLT: A Proven Propeller for
Efficient Ships, it is possible that Sistemar CLT
propellers may be selected, following
successful trials with retrofit propellers of this
type on the Trasmediterranea passenger/vehicle
ferry Fortuny. Useful power savings of up to
10% for the 40,000kW propulsion plant could
be possible for the new ferries on their 700-
mile voyage. Trasmediterranea is further
considering application of the new technique of
silicone-based hull coatings to reduce friction.
The shipyard winning this order will design the
new ferriesto the owner's specification and will
aso be required to carry out model tests.

At the same, another potential contract for
Sistemar is looming, since the Spanish Navy
could well specify soon a CLT propeller for its
new tanker/supply ship Cantabria, which is to
be built by Navantia in a joint effort by its
Puerto Real yard and the nearby one at San
Fernando. Navantia is the name of the new
company set up to operate the mainly military
side of the former IZAR organisation.

The new supply ship, known by the letters
BAC - buque de aprovisionamiento de combate

- and somewhat similar to the navy's existing
Patifio, will have a double hull, a displacement
of 19,620tonnes, and a deadweight of 9820dwt,
being capable of carrying up to 10,8550m° of
liquids and 6790m?® of dry cargo. Every effort
will be made to comply with modern
environmental standards.

She will be built to the standards of Lloyd's
Register: +100A 1, Double Hull Product Tanker
(FP>60°C), LMC, UMS, CG, CL, PL, FAS,
MD, RAS, and athough she will have a
maximum sustained speed of 20knots at 85%
MCR, the economical speed will be 13knots;
with these two different speed ranges,
Cantabria will be an ideal candidate for aCLT
propeller. The diesel-mechanical propulsion
train will comprise two 10,890kW engines
coupled through areduction gearbox to asingle
CP propeller of approximately 5.70m diameter
and running at 120rev/min.

DOUBLE CHRISTENING AT HDW - Two
new 2500TEU container ships, Carolina E and
Andres E, were christened together recently at
the HDW yard in Kiel, Germany. They are the
third and fourth of four vessels for MPC
Minchmeyer Petersen Steamship. Carolina E
will be operated by NSC
Schifffahrtsgesellschaft and will sail under the
name Maersk Narbonne. Total container
capacity is 2490TEU, of which 958 are carried
in the hold, and 1532 on deck. Service speed
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NEWS ROUND-UP

will be 22knots. More news on shipbuilding
in Germany can be found in our special
featurein this issue.

NEW CRUISE LINER FOR CELEBRITY
- The Celebrity division of Royal Caribbean
Cruises has signed a letter of intent with the
leading German builder of passenger vessels,
Meyer Werft, for anew 117,000gt cruise liner,
which will be of an innovative next-
generation type, as well as being the
operator's first 'wide-bodied' (post-Panamax)
ship.

Hull dimensions will be 314.85m length and
36.88m breadth, and more than 90% of the
1425 cabins will be outside types, and more
than 90% of these will have balconies. Total
passenger capacity with double occupancy is
2850, and the crew will number 1250.
Standard cabins will be much larger than
normal at around 19.97m? on average.
Delivery is planned for autumn 2008, and
thereis an option for asecond ship, which has
to be exercised by March next year. All-in
costs for the new vessel are reckoned to be
approximately US$225,000/berth.

FIRST FREEDOM-CLASS LINER
AFLOAT - The first of Royal Caribbean's
mammoth Freedom-class cruise liners has
been floated out of the dock at Aker Yards'
Turku complex. The 158,000gt Freedom of
the Seas - the largest liner yet built - will be
able to accommodate up to 3600 passengers
and around 2000 crew. Handover is expected
in April next year; she will be followed by
two further vessels, to be delivered in spring
2007 and 2008.

FINNISH DESIGN FOR NEW RUSSIAN
TANKERS - Confirmation has been received
that Aker Arctic Technology, in Helsinki, will
design the new 70,000dwt Arctic shuttle oil
tankers recently ordered at Admiralty
Shipyards in St Petersburg by
Sevmorneftegaz. In our July/August edition
(page 3) we illustrated a preliminary design
proposal submitted by the Finnish ice
specialist, but at that time no contract had
been agreed. Aker Arctic Techology has also
signed a licence agreement and will supply a
classification package for these important
new vessels. They will be of the Aker/ABB

Updated general arrangement plans of the new 70,000dwt Arctic shuttle tankers to be built at
Admiralty Shipyards, St Petersburg, to a design from Aker Arctic Technology. They will be of the
Finnish double-acting type - able to turn their Azipods 180deg and travel stern-first into ice.

double-acting type, with an overall length of
260.00m, a breadth of 34.00m and a draught
of 13.60m.

Although capable of worldwide operation,
they are specially planned for operation
between an offshore platform and a
transhipment terminal in Murmansk. The
tankers will fly the Russian flag and will be
constructed to Russian regulations (almost
certainly including classification to Russian
Maritime Register of Shipping standards
although at the time of writing this had not
been confirmed), to meet J UG ice class.

Twin 8.5MW azimuthing pod drives will be
fitted, supplied by a diesel-electric power
plant comprising four 6250kW diesel-
alternators, together  with  dynamic
positioning equipment, a helicopter platform,
and bow loading gear. Admiralty Shipyardsis
already well experienced in Arctic tankers,
having built the 20,000dwt Astrakhan type

(Significant Ships of 2000) but these new
designs will give the yard - and Russia's
marine industries generally - a great boost.

TANKER DAMAGE STABILITY RULES
- Class society ABSis urging tanker operators
to start preparations as soon as possible to
ensure compliance with the new MARPOL
Reg 1/37.4, which comes into force on
January 1, 2007. This rule, which applies to
all tankers of more than 5000dwt, calls for
ships to have access to shore-based
computerised damage-stability and residual
structural-strength calculation programs.
The reason for the urgency is that ABS
estimates that the necessary computer
modelling for an existing tanker could take in
excess of 100h. Since many owners have
indicated that they will seek assistance from
class societies, the backlog of engineering
work could be very large. )
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Extended air flow...
TCA turbocharger

MAN B&W has more than 60 years of unprecedented experience in producing turbochargers with
plain bearings and uncooled hot gas casings. Based on this knowledge, we developed our new
and most efficient TCA turbocharger.

e Suitable for engine outputs from 2100 up to 33200 kW per turbocharger

¢ Highest turbocharger efficiencies up to 75% contribute to reduce fuel consumption
¢ Noise emissions of below 105 dB(A)

e Competent partners at more than 150 service stations worldwide

e Service for engine and turbocharger from a single source

MAN B&W Diesel - a member of the MAN Group MA N

MAN B&W Diesel AG - Stadtbachstrasse 1 - 86224 Augsburg - Germany - Tel. +49 821 322-0 - Fax +49 821 322-3382 - www.manbw.com




New superyacht designs encompasses style and

comfort

ONACO-based McFarlane Ship Design has

anumber of superyacht projects ongoing at
present. The 85.0m Classic-Steamer design was
developed for a client two years ago, but was
never redlised, however, new interest on this
project has recently been shown by several new
parties. Another 85m project isthe Elegant motor
yacht. This is one of the company's most recent
designs and has been developed for a potential
client that is interested in a modern but very
conventiona type of larger yacht. The ship has
very clear and smooth lines, and alarge volume.

A third venture is UK MCA-compliant,
commercial Force 1 motor yacht, which is also
available as a SOLAS-compliant passenger ship
for upto 36 guests. Thisvessel has been designed
with dominant 'eccentric' features, an unusual
circular forward superstructure and swept-down
windows, and rounded forms.

Although this yacht has a long and relatively
low exterior profile, it aso has a high amount of
interior space. There is no walk-around exterior
deck, which means the full beam has been
extended on dl but the small upper deckhouse.
Thisgivesalarge area of 1200m? of guest spaces.

The private owner's suite is 150m?, with an
attached lounge of 85m?, while al guest cabins
have been positioned away from noise sources.
Traditional public spaces are located aft on three
decks opening out onto the open aft decks. There
isacircular room forward on top of the bridge, for
panoramic viewing, and this also has a large
skylight. A health spa and beach club area are
connecting to the aft beach platform.

A specid feature includes a 'garage’ with lifting
beams for 13m tender boats, on either side, while
tender boarding platforms are located port and
starboard, providing secure embarkation. An
opening transom platform creates a beach area
complete with sun beds and two Jacuzzis.

TECHNICAL PARTICULARS
FORCE 1 DESIGN

Length, 0a......ccccooviiiiiiiiiin, 85.00m
Length, Wl....ooooiii 75.00m
Breadth

Depth......
Draught.......ccoooiiiiiiiiiii 4.00m
Air draught........cooooiiiiiii 22.00m

....2000tonnes
..... 18.00knots

Displacement.

2 x five-bladed,

2200mm diameter
Auxiliary diesel-generators..... 2 x 350kW,
1 x 125kW

The 85m Force 1 superyacht is a most interesting new speculative concept from McFarlane Ship

Design.

There is a large helicopter platform, along
with a special wave-breaker feature for
protection forward of the bridge, and day-
lounge/office-space on the top deck. It is
possible  to use SOLAS-approved
rescue/lifeboats, with stored energy davits.

Propulsion is via a classic twin-screw
propulsion train featuring high-speed diesel
engines and reduction gearboxes. The main
engines exhaust underwater, while the
generator engines exhaust in the traditional
manner. The vessel isal so equipped with abow
thruster, and twin high-lift rudders. Advanced
engine monitoring and automation systems
permit a periodically unattended machinery
space, and a central air conditioning unit has
individual cabin temperature controls.

To ensure best-possible passenger comfort, a
rounded bilge hull form, plus fin stabilisers,
was chosen for this superyacht. It has large
fixed bilge keels, which are placed out of line of
the fin stabilisers to reduce interference, and
five chord lengths clear of the stabilisers. Stern
lines are intended to give good water flow to
the propellers, with a smooth wake and
sufficient transom immersion to avoid wave

slamming when at anchor, while bow lines use
a moderate V in combination with a bulbous
bow.

The bulbous bow serves several purposes in
that it brings the centre of buoyancy forward,
which reduces pitching; it also separates the
centre of buoyancy from the centre of
floatation, which also reduces pitching. In short
waves (typical of the Mediterranean) it can help
reduce pitch and bow accelerations, as well as
shrinking power requirements (but it is
accepted that it is of minor importance at the
expected speeds). Finaly, the bow alows the
collision bulkhead to be moved forward (half
the length of the bulb), which increases usable
interior volume.

The long keel has severa important
contributions. It helps reduce rolling, due to
entrained mass, and it can allow integration of a
simple stiff hull construction. It is easily
reinforced to simplify drydocking and can
reduce damage from minor groundings. The
yacht has also been designed with topsides that
have a continuous curve, with no parallel mid-
body, which is both aesthetically pleasing and
easier to fair. 82
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Reliable air conditioning and refrigeration equipment are essential to a comfortable sea voyage. Not only can
Daikin offer suitable models to meet every application and size but also by applying the innovative technology of
our unique scroll compressor, we can provide low maintenance high durability marine products that will bring

you the best in comfort and reliability whenever you are at sea.

Galley Air Conditioner

It is a dedicated air conditioner for "all
fresh system" corresponding to a high
load of the galley, in accordance with
SOLAS 2000.

Packaged Air Conditioner

Daikin's low profile, high performance models offer more freedom of design
in limited cabin space. Available in a range of capacities from 2 to 20Hp.
Daikin has a wider selection of products to meet virtually any cabin size.

Deck Unit

Daikin deck unit is compact and silent. In addition, it is compatible with the
usual separate system. Its scroll compressor is maintenance free for 40,000
hours. Even in the event of a breakdown in one circuit, the use of multiple
compressors guarantees continuous operation.

Small Size Condensing Unit

Daikin's exclusive refrigeration technology keeps provisions fresh, making for
pleasant meals during the voyage. A wide variety of models are provided.

All Models with Ozone Friendly HFC Refrigerants.
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Diamond concept brought to the Handysize

market

Cardiff-based Graig Group has given
added dimension to its business offering
by unveiling a 34,000dwt bulk carrier
design developed jointly with Danish
technical consultancy Carl Bro Marine,
reports David Tinsley.

T isanticipated that the extension of Graig/Carl

Bro's innovative Diamond double-hull bulker
concept to the Handysi ze sector of the market will
soon be vindicated by acontract for aseriesof the
new type from internationally-emergent Vietnam
Shipbuilding Industry Corp (Vinashin). The
geared, wide-hatched, shalow-draught Diamond
34 perpetuates the key features and perceived
long-term operational and structural benefits that
have generated around 30 firm saesto datefor the
first member of the family, the Diamond 53
Handymax (Spar Lyra, presented in Significant
Ships of 2004).

The versatile new 34,000dwt type offers
45,500m* of cargo capacity in five holds, bounded
by a double side shell and double bottom,
affording increased safety and allowing structural
arrangements  which make for smooth,
obstruction-free, and squared-off hold spaces.
Although there is no mandatory requirement for
new bulk carriers to incorporate double hulls, as
had seemed likely when the original Diamond 53
design project had been implemented, the
Graig/Carl Bro solution has proven to have wide
appeal because of its perceived, long-run
operationa aswell as safety meits.

Graig's success in demonstrating that a full
double-hull class can be obtained at no cost
pendlty over astandard single side-skin design of
comparable capacity has had a signa bearing on
market interest and sales to date. The company's
choice of Asian yards, and the nature of the
agreements and project management, has been
pivotd to the whole concept.

The Diamond double-hull configuration
presents a second barrier to accidental water
ingress, and permits the bulkhead framing and

TECHNICAL PARTICULARS
DIAMOND 34 BULKER

Length, 0a........ccocoviiiiiiii 180.00m
Length, bp.....cooviiiiiii 172.00m
Breadth, moulded......................... 30.00m
Draught, scantling..........ccccccooveenien. 9.75m
Deadweight.........ccccoooiiiiiis 34,000dwt
Cargo hold capacity. 45,500m®
Deck cranes............... 4 x 30tonnes
Main engine PoOwer...................... 7600kW

Service speed, at 9.75m draught, 80%
MCR, 15% sea margin.......... 14.00knots
Endurance.................... approx 18,000nm
Classification.............. Det Norske Veritas
+1A1 Bulk Carrier ES(D), Nauticus
(New Building), BC-A
(Holds No 2 and 4 may be empty),
ESP, EO, GRAIN-U, IB(+),
DK(+), HA(+), TMON, BIS, FUEL
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Steel structural details proposed for the hold midship section of the Diamond 34 bulk carrier.

side frames to be arranged outside the holds, and
within the inter-shell spaces. This makesfor flush
surfaces in the cargo spaces, facilitating and
speeding discharge and cleaning, and potentially
also providing maintenance benefits. In a
conventional, single side-skin bulker, the strength
members are exposed within the holds, which
tend to cal for more exacting unloading
operations with certain types of cargo, and an
increased cleaning task. Thewater ballast tankage
so formed by the inter-shell spaces in the new
Diamond 34 is protected by an epoxy paint
formulation.

The double side-skin ensures safe access for
close-up survey of the complete hull structure,
even when the vessel is loaded. Furthermore,
green water protection afforded by the raised
forecastle and the fore-and-aft underdeck
passageway contributes to the safe operation of
the ship. In addition, al piping and service lines
have been placed in the underdeck tunnel, making
for an unobstructed main deck, reduced exposure
of fittingsto the elements, and potentially reduced
maintenance.

Therobust Diamond 34 issuited to avery broad
range of bulk commaodities including coal, grain,
ore, cement, aumina, bauxite, mineral sand,
fertiliser, steel products, scrapiron, logs, packaged
timber and certain dangerous cargoes.
Underlining the trading scope of the new class,
typica loading conditions could include a heavy
grain or heavy ore cargo deadweight of
32,200tonnes, with a 1800tonne departure
deadweight, at the 9.75m scantling draught, and
with holds 2 and 4 empty in the case of ore.

Strengthened for steel coils

An added merit of the design, and reflecting its
increased tanktop strength, isthe suitability for up
to two tiers of 20tonnes steel coils of 1.5m length
to be stowed on timber dunnage across al holds,
providing afull cail cargo carrying capability. The
heavy tanktop structure aso imbues long-term
protection against the rigours of grab discharge.
The holds have been specified with two levels of
lashing points, while the upper deck will
incorporate timber sockets and lashing eyes so as
to secure deck stows of logs and packaged timber.

Self-sustaining qualities in cargo working are
conferred by an ouitfit of four high-stooled, level-
|uffing deck cranes of 30tonne capacity, plumbing
al five holds. A suite of end-folding,
hydraulically-actuated, double-skin hatch covers
with double cross-joint sealing has been specified,
incorporating grain/cement feeder openings. The
hatchways serving Nos 2-5 holdsin the 30m-wide
vessel are of generous proportions, measuring
19.20m length by 20.80m breadth, while a
somewhat smaller opening has been provided to
No 1 hold.

Thedesign affords flexibility asto the choice of
two-stroke main engine, with both Sulzer and
MAN B&W marques. The draft specification
foresees a de-rated installation producing a
maximum continuous output of 7600kW, with an
attendant heavy fuel oil consumption of
170g/kWh. Extrapolation to the 6100kwW
continuous service rating for a vessel speed of
14knots at the scantling draught evidently results
inamain engine consumption of 26.40tonnes/day,
coming down to 24.90tonnes/day when operating
at the design draught. To minimise the risk of ail
spillage in the event of an accident, all heavy fuel
oil and diesdl il will be stored in coffered tanksin
the engineroom.

It isenvisaged that the first of the Diamond 34s
will make her seagoing debut in mid 2007,
underscoring the early delivery positions
obtainable in Vietnam. In the meantime, a further
tranche of Diamond 53 contractsis in the offing,
redlisation of which would take the worldwide
taly of orders for the Handymax design beyond
30.

Feedback from the five Diamond 53 ships
delivered to date by Chengxi Shipyard and New
Century Shipbuilding, in China, and in service
with Norway's Spar Shipping and the Turkish
operator Densan Shipping, has indicated that
power requirements for the requisite service
speeds are lower than expected. Masters have
also commended the class for its
manoeuvrability, reducing the need for tug
assistance in harbour, and for the benefits in
loading, discharge and cleaning times conferred
by the nature and configuration of the cargo

section. &
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The proposed general arrangement plan for the

Diamond 34 bulker.
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CHINA

Chinese shipbuilders on the way to the top

HINA, today ranked only behind South

Korea, and Japan in terms of newbuilding
output, is well on its way to becoming the
world's leading shipbuilding nation, a target
which the country's government has said it
expectsto be reached by 2015, if not before. In
2004 the country's shipyards delivered 8.5
million dwt of new ships, 40% more than in
2003. A further increase to around 10 million
dwt is forecast for 2005, which would give
China approximately 18% of the world
market.

The continuing and amazing
expansion of China's booming
shipbuilding yards and supporting
industries is recorded by Clive
Woodbridge, who visited the
country recently specially for The
Naval Architect.

A series of large-scale investments are being
made by the two leading state-owned

shipbuilding groups, CSIC and CSSC, to increase
Chinas shipbuilding capacity. The biggest single
project currently underway is construction of the
new Jiangnan Shipyard on Changxing Iland in
the Huangpu River near Shanghai, which will
create the country's largest shipyard so far by
2008. In addition, there are major new yard
developments at Longxue, in Guangzhou, which
includes the construction of two 300,000dwt
drydocksthat will be able to build over 2 million
dwt a year, as well at Qingdao, for the Beihai
Shipyard. Thelatter project includes two graving

General arrangement plans of a series of
4300unit capacity car/truck carriers under
construction at Xiamen Shipyard for Zodiac
Maritime companies. This is an example of
the increasingly complex ships that are being
ordered today in China.

14
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CHINA

An artist's impression of Jiangnan's massive new yard at Changxing, where ships up to VLCC size will be constructed.

docks, of 300,000dwt and 500,000dwt size, and
will eventualy create ayard capable of building
2 million dwt annualy

Much of this additional capacity will come
onstream between 2008-2010, when many
industry expects predict there will be adownturn
in global ship ordering activity from its current
highlevel. This could present ahuge chalengeto
the Chinese shipbuilding industry, and put
downward pressure on pricing. However, the
requirement for new tonnage for Chinese
shipping companies alone will probably be
sufficient to sustain a reasonably strong
orderbook for the yards until 2010, and possibly
well beyond.

The focus of most Chinese yards today is still
very much on the building of long series of
relatively standard container ships, bulk carriers,
and tankers. However, Chinese yards are also
now securing more orders for relatively
sophisticated vessels of types that have, up to
now, been ordered primarily from South Korean
or Japanese yards.

An exampleis Xiamen Shipbuilding, which has
picked up orders for a total of six 4300-car-
capacity pure car and truck carriers (PCTCs) for
companies associated with Zodiac Maritime. The
first of thisserieswill be delivered later thisyear,
and the sixth in early 2008.

These DNV-classed vesselswill be powered by
a MAN B&W 9S50MC-C main engine, from
Hyundai in Korea, and will have a service speed
of 21knots. Equipped with both stern and side
ramps, the emphasis of the design is on
flexibility, with threeliftable car decks, out of the
total of 11 car decks, onboard. Xiamen
Shipbuilding has undertaken production design
for this series itself, while detailed design work
was carried out by a Norwegian design
consultancy.

Another yard that isaso building car carriersis
Nantong-based NACKS, ajoint venture between

16

Cosco and Kawasaki, of Japan, this time for K
Line. These arerated at 5000-car capacity and are
the largest vessels of thistype under construction
in China, as explained elsewherein this feature.

Contracts for superlarge container liners
More orders for very large container vessels are
similarly being placed in China, albeit mainly by
Chinese owners. The biggest vessels contracted
to date are four 10,000TEU liners ordered by
Cosco at the NACKS yard, while Hudong-
Zhonghua is building ships of around 8500TEU
sizefor China Shipping.

Perhaps the most significant diversification into
more technically demanding vessels is the
impending start of LNG ship construction in
China. So far, Hudong-Zhonghua has firm orders
for two LNG vessels, for Chinese owners, and
every prospect of signing contractsfor three more
in the near future. Other contracts, for at least 10
more LNG carriers, are expected to be shared
between Hudong-Zhonghua, Dalian New
Shipbuilding yard, NACKS, and Jiangnan.

Developing domestic infrastructure
Another key trend is the development of a
domestic support infrastructure for the Chinese
shipbuilding industry, which continues apace,
with European-based manufacturersin particular
setting up joint venture operations that will
supply key components manufactured locally.
Over the past few months, Waértsila Corp, of
Finland, has established a number of new
ventures to manufacturer marine components in
China. In June, the company inaugurated
Wartsila Propulsion (Wuxi), which isthe group's
first wholly-owned production venture in China
and which will focus on the manufacture of Lips-
brand transverse thrusters.

The next step will be to build auxiliary
generating setsin China, through Wértsila Qiyao
Diesel, a joint venture with Shanghai Marine

Diesdl Engine Research Ingtitute. This plant will
manufacture  Wartsila-designed  Auxpac
packaged generating sets, and production is
expected to commence in the summer of 2006.

Wartsila recently delivered the first Finnish-
built Auxpac units, both of six-cylinder
configuration, to Shanghai Zhenhua Port
Machinery. These are destined for installation on
anew 4000dwt heavy-lift vessel being built at the
Jing Jiang Eastern Shipyard for Guangzhou
Salvage Bureau, and which is scheduled for
delivery in April 2006.

MAN B&W Diesel and CSIC have recently
agreed to cooperate more closely on the
development and production of large diesel
engines. A framework agreement signed this June
also provides for close co-operation in the
purchase and production of components,
personnel training and the production under
licence of MAN B& W turbochargers.

CSIC will further be supported by MAN B&W
in the establishment of its own crankshaft
manufacturing facility in China. This is an
especidly significant development, as amost all
crankshafts for major shipbuilding projects in
Chinahaveto beimported, and acurrent shortage
of crankshafts (as aresult of bulging orderbooks
throughout the Far East) is inhibiting the
development of Chinese shipbuilding outpuit.

The first domestically-produced crankshaft in
China was completed and delivered in January
2005 by CSIC, and has beeninstalled inaMAN
B&W 6S60MC-C engine for Weihel Shipyard.
CSIC has indicated that it plans to raise
crankshaft production from around six units in
2005 to 40 ayear by 2007.

In another significant development, Cosco
International and Jotun have set up a joint
venture, Jotun Cosco Marine Coatings. Thiswill
manufacture marine coatings for newbuildingsin
China, with a particular focus on those ships
being built for the Cosco group. &
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CHINA

Changxing project opens up new opportunities for

Jiangnan yard

Y early 2008, Shanghai's Jiangnan

Shipyard will be moving to new facilities
now being constructed on Changxing Island, a
greenfield site a short distance by ferry from
Shanghai. The new yard, which will occupy an
area of around 5.3 million m?, will be China's
largest, with an annual production capacity of
around 4 million dwt.

Thisis around twice the capacity of Shanghai
Waigaogiao Shipbuilding, currently the
country's largest yard, and eight times the
annual capacity of the present Jiangnan yard in
central Shanghai. The total investment in this
phase of the development of facilities on
Changxing Island is estimated to be around
US$1.43 hillion.

Jiangnan is moving because its existing
shipyard area will be used for the World Expo
2010 that is taking place in Shanghai. In
addition, the decision to moveisin keeping with
the long-term local government strategy of
moving heavy industry out of the city, while
another consideration is the limited scope for
further expansion of the existing yard.

The new Jiangnan yard will incorporate two
production lines, each having two drydocks.
One of No 1 production line's drydocks will
measure 520m x 76m, and will be equipped
with one 600tonne capacity goliath-type gantry
crane, while the other will be 510m x 106m in
dimension, and will be served by two 600tonne
gantry cranes.

The first production line will incorporate two
surface preparation lines, three part-assembly
lines, four flat panel lines, and a number of
environmentally friendly, enclosed painting
shops. In addition, there will be five, VLCC-
length outfitting quaysin this sector of the yard.

The second production line at Changxing will
have one drydock measuring 580m x 120m and
another of 365m x 82m. Between them, these
two dockswill be equipped with three 800tonne
capacity gantry cranes. Other facilities include
two surface preparation and part assembly lines,
two flat-panel lines, paint shops, and four
VLCC length outfitting quays.

Jiangnan expects that the first production line
will be operational towards the end of 2007, and

that the two docks will be completed,
simultaneous with the launch of thefirst ship
at the new yard, in September 2008. If all
goesto plan, thefirst vessel will be delivered
there towards the end of 2008, while the
second production line should deliver its first
vessel around one year after that, in late
2009.

The new yard will give Jiangnan the ability
to build much bigger vessels than it can at its
existing facilities. As well as the larger
drydocks, Changxing Island offers deepwater
access. As a result, the yard's intention is to
focus more on larger ship classes, including
VLCC and Aframax crude oil tankers; very
large ore carriers (VLOCs) and Capesize
bulk carriers; also large container ships up to
10,000TEU capacity, and LNG carriers. In
addition, Jiangnan will continue to build the
series of Panamax bulkers and chemical
tankers that have been a key part of the
existing yard's success.

It is expected, though not yet confirmed,
that the first ships to be built at the new site

The 16,400dwt Stenberg is one of four product/chemical tankers being built by Jiangnan for the Norwegian owner Stenersen.
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Shanghai Waigaogiao Shipbuilding Co.,Ltd.(SWS)
- A new leading force in the Chinese shipbuilding industry.

No.1 drydock: 480m X106m X 12.3m,

No.2 drydock: 360m X 76m X 14.3m.

175,000dwt Green Capesize bulker,
177,000dwt Capesize bulker has been
developed to satisfy the latest rules
and regulations

150,000dwt FPSO operated at the deep-water area of
China's South Sea

Address:  Shanghai Waigaogiao Shipbuilding Co.,Ltd.
3001 Zhouhai Road

Pudong district,

200137 Shanghai, China.
Http://www.chinasws.com

T +86 (21) 3886 4500

F +86 (21) 5848 0446

Email: biz@chinasws.com; swshiz@81890.net

The 105,000dwt Aframax tanker meets the latest
requirements, such as POT notation and PMA

170,000dwt FPSO operated at the shallow-water area
of China's Bohai Bay.




will either be VLCCs, which will be
constructed using a tandem approach in Dock
1, or VLOCs, probably for Chinese shipowners.
Jiangnan is also optimistic about securing a
share of the significant number of LNG ships
which are expected to be ordered by the
Chinese government to meet its import
requirements over the next few years. The yard
has a technical assistance agreement with
Kvaerner Masa, and could build LNG carriers
using the latter's Moss-type containment
technique, at the new yard.

The 140-year long history of shipbuilding at
Jiangnan's Shanghai yard will come to a close
in early 2008. The last vessels built here will be
launched by February of that year, and will then
be towed to the new shipyard for final
outfitting.

CHINA

Like all Chinese yards, Jiangnan is busy, and
the yard's current orderbook includes 10
76,000dwt Panamax bulk carriers for Bocimar,
of Belgium, IRISL, of Iran, and domestic
owners, which are of an optimised design,
featuring a more efficient hull form and an
ability to carry more cargo than previous
Panamax bulkers built at the yard. In addition,
Jiangnan is building four 16,400dwt
product/chemical tankers for Stenersen, of
Norway, six vessels of the same type for AP
Méller, and two 16,500m* LPG carriers for
Formosa Plastics.

Demonstrating its versatility, the yard has
recently delivered the second of a pair of
16,000gt ro-pax ships for China Shipping. This
vessel, like its sister, is now deployed on the
route between Dalian and Yantai.

SDARI expands its horizons

HE Shanghai Merchant Ship Design and

Research Institute (SDARI), which
celebrated its 40th anniversary last year, plays
an important role within the Chinese
shipbuilding industry. Asfar asthe merchant
ship sector is concerned, SDARI is one of the
biggest design offices in China, employing
400 people in total, 280 of which are ship
design specialists. The company offers a full
design service, from project development up
to detailed design, and also sometimes
provides production design in conjunction
with third parties.

Bulk carrier design is one of SDARI's
strengths, and in recent years it has produced
afull range of new designs, the largest being
a 175,000dwt Capesize type. SDARI also
points out that it is now updating all its bulk
carrier designs in accordance with the new
IACS rules, and is furthermore working on
the development of even larger sizes,
including designs for 230,000dwt and
300,000dwt iron ore carriers for Chinese
owners. The 230,000dwt type recently
underwent model tests at the SSPA model
basin in Sweden, with reportedly good
results.

Hu Jin-Tao, vice-president and technical
director at SDARI, comments, 'The feature of
this new design is a high tonnage capacity
within arelatively limited overall size, and a
low fuel consumption. We hope that vessels
of thistype will soon be ordered in China.

Container vessels represent another
significant focus for SDARI. As well as a
series of feeder vessels, the company has
independently developed the design of the
3500TEU capacity series now being built at
Shanghai Shipyard and Zheijiang Shipyard,
which are understood to be the biggest
container ships built to date, where the full
copyright is owned by a Chinese company.
MSC Queensland, the first of a series of 12,
was delivered in June last year, and others
will be completed at regular intervals through
to 2007.

SDARI has also developed a 5000TEU
container vessel design as well as a post-
Panamax 6500TEU version. 'We have this

THE NAVAL ARCHITECT SEPTEMBER 2005

design ready to go', says Mr Hu. ‘This size is
very popular now and a number of Chinese
yards are preparing building slots. We will
have to see what the market wants, but we
believe there will be a higher demand for
vessels in the 5000TEU-6500TEU range than
for very large container carriers in the next
few years'.

SDARI has also developed a 16,0009t ro-
pax ship design, with capacity for 1428
passengers and 81 lorries or 193 cars. Two of
these vessels were recently delivered by the
Jiangnan yard for China Shipping, and this
pair represented SDARI's first entry into the
ro-pax market, although it has in the past
designed pure ro-ro ships for Finncarriers and
Finnlines, together with a Finnish consultant
(Deltamarin); these were the Finnmaster type
constructed at Jinling Shipyard and presented
in Significant Ships of 2000.

SDARI also designed the new train ferries
for the Yantai-Dalian service, which are
currently being built at the Tianjin Xingang
yard (The Naval Architect February 2005,
page 88).

Work on conversion projects

Despite thislevel of activity, the past year has
been a relatively quiet one for SDARI in
terms of newbuilding design work. Mr Hu
explains, 'The reason is that the yards are all
heavily occupied with long series. It is a
strong sellers' market, and yards are only
taking orders for existing designs, which, of
course, presents us with a challenge'.

Owners may not be able to find building slots
in the short term, but some are looking at the
conversion market as a means of getting the
tonnage they want in a limited time frame. As
a means of complementing its newbuilding
work, SDARI is now looking to support this
trend, and has been working on a number of
conversion projects.

One has involved the conversion of two
250,000dwt  single-hull  VLCCs into
230,000dwt ore carriersfor HESCO, a Chinese
shipowner. The first of these is now operating
on the Brazil-China trades, while a second is
now at the preparatory stage. continued

21



CHINA

o)
s ormn e
e

:ii:'i::!:H::Si

':E:f: 5 :f: :[: EE = :5:1{: :[:f

:5: :.'..

s '1::

General arrangement plan of a 5000TEU
container ship designed by SDARI.
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Controls A/S

- ensures reliable control of heating, cooling and ventilation systems

Clorius Controls ensures
reliable control in ships

100 anniversary!

/\/\/—>

Clorius Controls A/S is specialized in the development and
production of equipment for monitoring, controlling and regulating
heating, cooling and ventilation. We offer a complete product
range of valves, self-acting thermostats, electronic controllers
and electric valve motors within our field of expertise. These can
be used for engine jacket cooling water systems, lubricating oil
coolers, hot water tank heating, heating systems for fresh water
generators and heating systems for air conditioning plants etc.

Our long-standing tradition of delivery and reliable products with
high standard quality have established our well-known brand.
Today, we deliver up-to-date equipment to various industries all
over the world, particularly to the important maritime industry. We
have a successful reference list with a large number of shipyards
in Europe and in Asia. Our professional service team is available
24 hours a day for adjustment and error detection. Our vision is
to ensure the most reliable and most economic control systems
for our customers.

Further information in English, Chinese and Danish is available on

our web site.

Clorius Controls A/S is your best choice

and ensures your ship running all years! “

on Tribon.com

Clorius Controls A/S Tel. +4577 323130
Tempovej 27 Fax:  +4577 32 3131
DK-2750 Ballerup E-mail: mail@cloriuscontrols.com

Denmark Web: www.cloriuscontrols.com

Electronic controller

Control valve

Electric valve motor

Self-acting thermostat
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MSC Queensland, a 3500TEU container ship designed by SDARI.

SDARI undertook all the design and
engineering work for these conversions.
According to Mr Hu, 'These ships were quite
challenging. They were more difficult in some
respects than newbuilding design, aswe had to
utilise the existing structure'.

Another conversion project was undertaken
by SDARI in connection with the
transformation of an old Panamax bulk carrier
into a self-loading/unloading bulker for
Canada Steamship Lines. The existing cargo

areas were cut away, leaving just the
engineroom, while the new cargo areas that
were constructed have been designed by
SDARI. This work is being undertaken at the
Shanhaiguan and Chengxi Shipyards, and the
first of the threeis due to be re-delivered at the
end of 2005.

SDARI is also now looking to export its
newbuilding design services overseas. Over
the years, SDARI has developed a number of
container feeder ship designs, many for

German shipowners, and this year SDARI has
received enquiries from Tsuneishi in Japan and
also some Korean shipyards. As a result, Mr
Hu reveals that SDARI has secured a contract
to design a 900TEU capacity feeder vessel for
Tsuneishi, while adesign of 1100TEU capacity
for Korean yards is under negotiation.SDARI
is part of the China State Shipbuilding Corp
(CSSC). Currently between 20-30% of its
workload is for CSSC yards, with the
remainder for other yards across China. &

High-value strategy pays off for Yantai Raffles

HE privately-owned Yantai Raffles yard in

thenorth of Chinaisvery much the 'odd man
out' in the Chinese shipbuilding scene. While the
majority of Chinese yards concentrate on
building long series of relatively standard vessel
types, Yantal Raffles focusis on short series, or
even 'one offs of relatively complex designs. As
Yantai Raffles’ mgjority shareholder, and chief
executive officer, Brian Chang, states, 'We are
very different to other yards in China as we are
not looking for mass production, but high added
value.

An example of the success of thisstrategy isthe
yard's contract to build a semi-submersible yacht
carrier for the Dutch heavy-lift operator,
Dockwise. Stedl cutting started in July this year
and it is expected that delivery will take placein
December 2006. This will be a custom-built
prototype vessel, designed specifically for the
yacht transportation market, and represents the
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Yantai Raffles has an unusual production technique, fabricating hulls on land and then launching
them using barges which, with the aid of rollers, pull the vessels into the water.

first time ever that a dedicated vessel for the
ocean transportation of luxury yachts has been
ordered.

Designed to load yachts using a 'float-on/float-
off' method, the new vessel will have alength of
208m overadll, a breadth of 32.2m and a design

draught of 5m. Yachts, and other heavy-lift cargo,
will be accommodated between spray coversin
the dock bay, which measures 165m by 31m,
giving atotal deck space of 5115m?2 One of the
features of the design is that the aft caissons are
longer, and thinner, than on conventiona heavy-
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A computer-generated image of the large semi-submersible yacht carrier which Yantai Raffles is building for Dockwise.

lift vessels, in order to maximise the number of
yachts that can be taken onboard, within a
relatively compact space.

Another feature of thevessdl isitsrelatively fast
service speed of 18knots. Dockwise believesthis
will alow the journey time from the
Mediterranean to Florida or the Caribbean to be
reduced from 15 days with current-generation
shipsto eight days. One of the keysto achieving
this high speed is the relatively low depth to the
main deck of 8.5m, which, Philip Schreven,
project director, suggests, makesthe vessel 'likea
big surf board'.

A diesel-electric propulsion system has been
selected for the yacht carrier, and this will be
provided by ajoint venture between Wartsilaand
the Dutch contractor Imtech. Thisisthefirst time
that Yantai Raffles has subcontracted such alarge
part of the project - worth around 25% of the
contract price - to an outside supplier. Wartsila
will supply the main engines, bow thruster,
steering gear and hydraulics, while Imtech will
deliver the navigation, electrical, automation and
communications systems. Delivery will be
undertaken by an integrated project team set up
by Wartslaand Imtech.

For the main engines, Wartsilawill supply two
8700kW 12V 38 models, featuring common-rail
technology, and two 6L20 auxiliary engines.
Advanced soot prevention systems, similar to
those found on cruise ships, will be
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incorporated, to protect the high-value yacht
cargoes. Main propulsion will be by two Lips
azimuthing pulling thrusters each of 5100kW,
which are believed to be amongst the largest
pulling thrusters available on the market.

A number of design challenges had to be
overcome, stemming from the semi-
submersible nature of the vessel, and this
included how best to ventilate the thruster
room. This issue has been solved by having al
ventilation and electrical systems running from
bow to stern in enclosed corridors, says Mr
Schreven.

The vessel will carry DNV's RP notation,
which recognises the high degree of
redundancy of the propulsion system. It will be
possible for the vessel to run on one engine and
thruster and still travel at 14knots.

Compared with more conventional heavy-lift
vessels, thereis also more accommodation, of a
very high standard, onboard, and thiswill allow
Dockwise to provide space for extra riders
wishing to accompany a yacht during the
voyage. In al, there is space for 50 passengers
in the accommodeation block, located forward,
which also features an atrium, a pool, and a bar
area.

Aside from the yacht carrier, Yantai Raffles
is busy with a number of other interesting
projects, most of which are oil industry-
related. The company is, for instance,

building the first 'round-shaped' FPSO, the
SSP 300, for Sevan Marine, of Norway. On
delivery this will be destined for an 11-year
lease with Petrobras in the Pira Nemafield.
Yantai Raffles developed the concept
together with the owner and believesit offers
an number of advantages compared with
conventional FPSO arrangements. According
to Mr Schreven, 'There are benefits in terms
of the characteristics of the FPSO's behaviour
at sea, the available deck space, and the
weight/storage capacity ratio, while there is
also an 85% reduction in the amount of cargo
and ballast piping on the vessel'. The
300,000barrel capacity FPSO features 12 L-
shaped ballast tanks, five cargo tanks and
three slop tanks, and thereis one central shaft,
with one central ring line to the main deck.
Construction of this FPSO is now well
underway. The process plant is being built in
Norway and will be shipped this December
for integration with the main structure in
Yantai. It is planned to deliver the FPSO in
March 2006. Yantai Rafflesis also building a
FSO for Modec with a 350,000tonne storage
capacity, a series of four 93m long, diesel-
electric platform supply vessels for BP, and
two anchor-handling tugs for Tideland.
Yantai Raffles has an extensive in-house
engineering and design department, that
employs around 120 staff. This team utilises
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the CATIA CAD/CAM system developed by
IBM-Dessault, supported by the EROVIA data
handling system. As Mr Schreven points out,
‘We need a department of this size to manage
the various complex projects that we have'.

Yantai Raffles, which occupies an area of
around 750,000m?, has two drydocks, one
capable of accommodating vessels up to
500,000dwt, and another covered dock for
ships of 35,000dwt. However, the drydocks
are not extensively utilised for newbuilding
work. Yantai Raffles instead uses a relatively
unusua newbuilding technique, undertaking
construction work horizontally within a large
open fabrication area, and then launching
finished structures with barges.

A changeto the way of working at theyard is
now at the planning stage, however. A site at
Penglai, 70km from Yantai, has been acquired
and will be used for block construction. As a
result, the Yantai yard will become more
assembly-orientated in the future. &

Another special feature at this yard is its
2000tonne pedestal crane, used for lifting large
ship sections.

LR gears up for growth

ODAY, Chinais, not surprisingly perhaps,

the fastest growing newbuilding market for
Lloyd's Register (LR) worldwide, and it has
built up a significant share within this sector.
The group estimates that it is the nominated
classification society for around 22% of thetotal
tonnage ordered, under construction or
delivered from Chinain the 12 months to end-
March 2005, a figure which puts it slightly
ahead of its closest rival, Germanischer Lloyd
(GL).

LR's current order book in China covers more
than 160 vessels on order or under construction,
with a total of more than 4 million gt. These
include projects at 26 shipyards countrywide.
LR isparticularly strong in the oil tanker sector
in China. Of the 68 vessels of this type under
constructionin Chinaas of July thisyear, 22 are
being classed by LR. Thisincludesalong series
of Aframax and VLCC tankers on order for AP
Méoller at Dalian New Shipyard, as well as

series of 35,000dwt tankers for various owners
at the nearby Dalian Shipyard. The company
has also recently secured an order for two
Aframax tankers at Shanghai Waigaogiao
Shipyard (SWS) for Singaporean interests.

LR believes it can start to challenge GL's
current dominant position in the container sector
in China, particularly for the larger vessels
where LR has significant corporate experience.
This optimism is supported by the fact that
orders for container ships continue to be placed
in Chinese yards at a healthy rate.

The company's strategy includes working
closely with local design institutes at the pre-
contract stage. In this context, LR reportsthat it
is currently providing assistance in the
development of 1300TEU and 1700TEU feeder
designs.

LR is one of the leading class societies for
LNG ships worldwide, and hopes to build on
this experience within China. While the only

confirmed LNG vessel order placed with a
Chinayard to date, two 147,000m® ships at the
Hudong-Zhonghua yard, will be classed by
ABS, there are plans for the Chinese
government to order at least 13 more LNG ships
over the next few years. LR is closely
monitoring developments in this sector, with a
view towards participating in these future
projects.

Newbuilding is not the only focus of LR's
marine business division in China, and it has
handled a series of notable conversions /major
repairs over the past two years. In addition, LR
has experienced a significant growth in the
volume of periodic surveys to existing ships
carried out in China. Overal, in the 12 months
to the end of April 2005, LR carried out 1431
periodic surveys, compared with just 568 in the
preceding 12-month period.

LR further notes that it is beginning to secure
class for an increasing number of existing

Ships’ equipment for the world’s fleet

Hamworthy is a leading manufacturer and supplier of equipment and systems to the

shipping, naval and offshore industries worldwide. The company’s products include gas

and inert gas systems, pump systems and wastewater systems. Hamworthy employs over

600 people in 14 locations in the UK and rest of Europe, throughout the Far East and in

North America. Hamworthy has an active programme of new product development

including more effective means to treat waste on cruise ships and naval vessels and

advanced gas systems to improve the environment.

l Visit: www.hamworthy.com/worldwide Email: info@hamworthy.com
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vessels for Chinese owners. These currently
number around 80 ships, totalling
approximately 2 million gt, doubling the
LR-classed, Chinese-managed fleet over a
12-month period.

To handle the significant expansion in
workload that it is experiencing, LR has
increased its staffing levels in China from
120 at the end of 2004, to 177 at the end of
July this year. This includes an appreciable
increase in the number of surveyors and

plan approval engineers on the ground. The
plan approval capability is being
strengthened, LR notes, by bringing in
experienced expatriates to train up local
staff.

Support  services to the Chinese
shipbuilding industry are being
strengthened. LR highlights the introduction
this year of a pre-contract department to
assist yards and design institutes in China,
while a suite of training packages, specificaly

for shipbuilding clients, has been drawn up and
these will be made available to leading Chinese
shipyardsin September thisyear.

Asaresult of theincreasein itsloca workforce,
LR has outgrown its present head office
accommodation in Shanghai and will be moving
to new premisesin thecity thisNovember. Outside
of Shanghai, LR's main offices are in Ddian and
Guangzhou, and these are supported by further
satellite offices in Nantong, Nanjing, Qingdao,
Xiamen, Mawei, Wuhan, and Yichang. &

Diamonds glitter

HINESE yards may once have been

criticised for having old designs, but
when a radical new one is provided, they
have shown how they can adopt it with
success. The Graig/Carl Bro Diamond 53
Handymax double-hull bulk carrier design,
launched in 2003, represented a major step
forward in bulk carrier design, and a
departure from accepted practice in many
areas. To date, 36 of these ships have now
been ordered, including 19 from two Chinese
yards, New Century and Chengxi. So far, five
of them have been delivered (Spar Lyra, the
first, was presented in Significant Ships of
2004), three from Chengxi and two from
New Century, and feedback from the shipsin
service is said to be 'excellent'.

Thefive shipsin service are now trading for
Norway's Spar Shipping and Turkey's Densan
Shipping. Reports from the masters indicate
that power requirements for service speeds

in China

are lower than expected, and fuel
consumption is better than predicted. At the
same time, masters report excellent
manoeuvrability, which has led to savings on
tug costs, cargo friendliness, helping to cut
loading and discharging time, and major time
savings in terms of cargo hold cleaning.

The masters of Spar Lynx and Spar Lyra,
both delivered from Chengxi, reported after
their maiden voyages that the vessels were
a significant improvement on other
newbuildings that had recently joined their
fleets. Both masters highlighted the slow-
speed manoeuvrability and power response
as critical in enabling them to save time
berthing and on river transits, and both
guoted occasions when the manoeuvrability
enabled them to berth without tug assistance,
saving time and money. They also
highlighted the well laid-out bridge as a key
factor.

Michael Schmidt, Diamond project manager
for Carl Bro, said that particular attention had
been paid to the design of the after body and
rudder arrangement. The large rudder
combined with the slim after body gave very
good waterflows and so control at low speeds.

Masters also report that the double-hull
configuration with no frames inside the holds
made cleaning much quicker and easier. The

same sheer sides and flat bulkhead
arrangement also cut down on time needed for
stowing cargo.

Overall, the assessment after the first months
of service is that the new design is a step
forward for Handymax bulkers. It proves that
the double skin offers significant savings in
cargo handling and hold cleaning time, while
power requirements and manoeuvrability are
not compromised. A new Graig/Carl Bro
design, the Diamond 34 Handysize bulker, is

discussed in aseparate article in thisissue. &

DF-Marine increases design activity

30

JOINT venture between FKAB, of

Sweden, and Chinese interests, DF-
Marine has been in operation since 2001. In
that time, the Dalian-based company has
established itself as an important vessel
designer in the country, assisting small to
medium-sized yards in China with the
development and delivery of a variety of
specialised vessel types, and providing
support services to overseas Owners,
especially those based in Scandinavia.

Vessels delivered recently that have been
designed by DF-Marine together with FKAB
include two diesel-electric 18,200dwt
product/chemical tankers for Donsotank
Rederi; two 973TEU container vessels for
Tropical Shipping; two 6400dwt bitumen
carriers for Nynas Petroleum, and three
oil/chemical tankers for Furetank and
Alvtank, all of which were built at Shanghai
Edward; and four 17,600dwt general cargo
vessels for B& N Nordsofrakt, constructed at
Mawei Shipyard.

DF-Marine and FKAB now have a wide
range of vessel types under construction in
China, and these include a 19,500dwt box
type general cargo ship for Donsotank, at
Shanghai Edward; a series of eight
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174,000dwt double-skin bulk carriers for
Transmed Shipping, of Cyprus, being built at
the Bohai Shipbuilding yard; three 6400dwt
split hopper barges, a 5700dwt split hopper
dredger, and a cutter suction dredger, for Jan de
Nul, al of which are being built at the Tianjin
Xinhe Shipbuilding facility; and two 6800dwt
bunkering tankers, with an option for two more,
that are under construction at the Fu Ning yard
for Gea-Alpha, of Singapore.

In addition, DF-Marine has signed its first
design contract for vessels that are being
constructed outside of China. Two 8300dwt
ice-class product tankers are being built to the
company'sdesign at the RMK Marine Shipyard
in Turkey, for Rederi AB Brevik, of Sweden.

Furthermore, DF-Marine has a number of
interesting vessel types at the design
development stage. This includes an upgraded

version of its Capesize bulk carrier design,
which complies with IACS S17, S18, S20 and
S25 rules, and has an optimised double-skin
arrangement, freefall lifeboat, and improved
operational performance in accordance with
PMA.

DF-Marine is aso working with the Bohai
Shipbuilding yard on a 1400lane metre, 1200
passenger capacity ro-pax ferry. This will
utilise atwin-screw propulsion system and will
be able to operate at speeds of up to 22knots.

To enhance its loca design capabilities, DF-
Marine and FKAB are currently investing in
the Nauticus Early Design and Intelliship
systems developed by DNV, which will give
the companies 3D design tool capacity for the
first time.

Chief executive, Peter Rosholm, says, 'We
will now being able to work on the same

projectsin both Europe and China and see what
the other party is doing. This represents a
significant investment for us, but will savetime
will generate better drawings and will minimise
production problems.

In January this year, DF-Marine opened a
branch office in Shanghai, and this has proved
a great success. Already some 13 of the 32
people employed by the company in China are
based at the new office, which isin the Pudong
area of the city. The idea is that the Shanghai
and Dalian offices will be complementary, the
former handling concept and basic design,
while the latter will focus on production and
detailed design work. The Shanghai office also
represents the Callenberg group's marine
electronics and ventilation division, as well as
the UFAF precision industries business, in
China. &

Busy times for Hudong-Zhonghua

N terms of the number of vessels delivered

in 2004, Hudong-Zhonghua (HZ)
Shipbuilding in Shanghai was China's busiest
yard. The company (a union of two yards on
opposite banks of the Huangpu river) delivered
23 vessels in 2004, with a combined
deadweight of 1.03 million tonnes, a 56%

increase compared with 2003. HZ also
delivered more vessels than any other yard in
Chinain the first half of 2005, with the 12
ships handed over in that period amounting to
around 632,000dwt.

Currently the yard is fully booked through to
the end of 2008. Depending on market

conditions, the company indicates that it may
start taking orders for 2009 delivery in late
2005.

Panamax bulk carriers make up a large
proportion of HZ's output, and the yard is
currently building a long series of 74,500dwt
bulk carriers. In total, some 44 vessels of this

Hudong-Zhonghua has two conventional berths, one for ships up to 70,000dwt and the other for vessels up to 100,000dwt.
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General arrangement plans of the 8500TEU container liners that
Hudong-Zhonghua will build for China Shipping.
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The newly completed construction dock at Hudong-Zhonghua can theoretically accommodate ships up to 300,000dwt.

type will be delivered between early 2000 and
the end of 2007, to owners in Greece, Hong
Kong, China, and Italy.

Also on HZ's current orderbook are a series
of 72,000dwt product tankers, for Greek and
Italian owners, and two 110,000dwt crude oil
tankers, which will be delivered to Valles

Steamship Co in 2005 and 2006. In addition,
HZ is building four 17,300dwt multipurpose
vessels for the Dutch owner, Wagenborg, for
delivery in 2007.

Large container vessels make up another
important product line for the yard. In this
case, the key customer is the China Shipping

Co, which will take delivery of three 4250TEU
capacity vessels and three 5688TEU units in
2005.

HZ is now gearing up to start production on
what will be the largest container vessels
produced at the yard to date. The yard will
design and build four 8530TEU, 313m-long

EFFICIENT SHIPBUILDING: SHIPYARD TRANSPORTERS

In the shipbuilding industry, SCHEUERLE

is your competent partner for the

transport of ship sections weighing

more than 2,500 tons.

Shipyard Transporter

* Smooth startup and acceleration
through hydrostatic drive propulsion

* Combination of several section
transporters in an open compound

* Accurrate pickup and precise
positioning of loads

* Freely programmable electronic
steering

) SCHEUERLE

Turn mass into motion!

SCHEUERLE Fahrzeugfabrik GmbH < P. 0. Box 20 74627 Pfedelbach ¢ Germany ¢ Phone ++48(0])7841,/691-0 « www.scheuerle.com
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post-Panamax hulls, again for China Shipping, and
these are scheduled to be delivered in 2007.
However design work isnow in progress, theyard
reveds, on even larger vessdls, up to 10,000TEU
sze.

Entering the LNG sector

Perhaps the most important project for HZ at the
present time, though, is its entry into the LNG
construction market, following a contract for two
147,000m* membrane-type vessels, plusan option
for one more, signed last year with a consortium

that includes China Merchants and Cosco.
Technical support for the building of these vessels,
which are scheduled to be handed over inlate 2007
and early 2008, will be provided by Chantiers
d'Atlantique, of France. These vesselswill be used
to deliver LNG to the Guangdong import terminal.

In addition, HZ is confident that it has won the
tender to build two similar LNG carriers for the
Fujian import terminal project, again for a
consortium of Chinese stakeholders. No firm
contract has yet been signed for these ships,
however.

Considerable investment is now being made
by HZ to add facilities for the LNG
construction project. Thisincludes construction
of a number of dedicated workshops close to
the yard's new graving drydock, which
measures 360m x 97m.

Also on the HZ site are two slipways, one of
which can build ships up to 100,000dwt, and
another to 70,000dwt. These tend to be used,
however, for smaller vessel production work,
and will for example be utilised to construct the
17,300dwt multipurpose series. &

China equipment strategy for Sumec

LTHOUGH Nanjing-based Sumec

Marine no longer owns its own
shipyards, the company is still heavily
involved in the domestic shipbuilding
industry as an intermediary. 'We act as a
contract co-ordinator’, explains Mr Tian
Ming, vice-president. 'We can take
responsibility on behalf of the owner for the
technical and financial aspects of the
contract'.

Sumec has project management teams in a
number of yards, to assist with quality
control and management of the newbuilding
schedule, and the company can also handle
the purchasing of key items of equipment. On
the financial side, Sumec Marine can take
responsibility for opening letters of credit
and can arrange refund guarantees, for
instance.

Over the past year, Sumec Marine has been
involved in a number of significant
newbuilding contracts, offering one or more
of these services. These projects include a
series of seven Panamax 74,000dwt tankers
on order at the New Century Shipyard for
Greek, Singaporean and Italian owners; two
1100TEU container ships ordered by
Hartmann at the Dayang yard; a 3600dwt

IMO Type Il chemical carrier for Ka
Shipping, of Turkey, built at the Advance
Shipyard; and four 7000dwt product tankers
building at the Shenghua Shipyard for
Chemoil.

One of the most significant elements of the
Ka Shipping tanker, delivered in May 2005,
and the Chemoil vessels, the first of which
will be delivered in 2006, is that all of the
major equi pment items, with the exception of
the radio, radars, purifiers, pressure-vacuum
valves, and paint, were supplied by Chinese
companies. These five tankers will, for
instance, feature a main engine supplied by
Ningpo CSI, and cargo pumps that were
supplied by Huaiying Pump. 'This is an
important step', says Mr Tian, 'Using
Chinese-manufactured components is a way
to help Chinese yards stay competitive'.

Sumec's role in these projects was
extensive, as the overall contractor acting on
behalf of the foreign shipowners. The
company upgraded the specification of the
design, originally developed for Chinese
shipowners, to minimum international
requirements, and itsin-house technical team
optimised the design. In addition, Sumec
selected the major equipment suppliers, and

inspected the equipment prior to delivery to
the yards. A project management team was
then stationed in the yards to co-ordinate the
supply of drawings, materials and equipment
and to provide quality control.

There are anumber of issues that have to be
overcome with regard to the use of Chinese
marine equipment items on vessels for
international trades, Sumec accepts. 'Getting
spare parts worldwide can be a problem, fuel
consumption can be higher, and also
components can be larger than overseas-
made alternatives, comments Mr Tian.
'However, for some owners, and vessel types,
these issues are not so significant, and
securing cheaper vessels, with a certain level
of quality, can be preferable'.

Sumec indicates that it is now seeking to
promote the concept of 'all-Chinese' vessels
on the world-wide market. According to Mr
Tian, 'With this strategy, | believe we can
develop new markets for Chinese yards. It
will be along march, but if we want to enter
the international market, we have to make a
start. Sumec's role will be to check quality
and provide detailed specifications, and also
to educate local manufacturers so that they
can meet international standards'. &

Sinopacific establishes design centre

NOPACIFIC Heavy Industries Group is
relatively new, private entity
organisation within the Chinese shipbuilding
industry. The group, established by a French-
Chinese businessman, Simon Leung, now
operates yards in three locations - in Dadong
and Dayang, which are located between
Shanghai and Nanjing, and Zhejiang in
Ningbo.

Since being acquired by the group, these
yards have all been upgraded. An additional
slipway has been constructed at Zhejiang
Shipyard, for example, and this is being used
to build Aframax tankers. At Dayang the
facilities have been extensively renovated,
additional workshops constructed and the
guay areas strengthened.

Sinopacific has also set up its own design
office, Shanghai Design Associates (SDA), to
provide design and technical support to
shipyards in the group. One of the issues
identified by Sinopacific was alack of skilled
people in the yards, and the concept is that,
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through SDA, the company will be able to
centralise and consolidate available
professional expertise. According to David
Wang, vice-president, SDA, 'Our yards in
China need technical support and not just
consultancy. We can provide the help needed
to manage the production process'.

The company is, however, independent and
can do work for other yards. According to Mr
Wang, 'Our aim is to develop a wider
customer base, and not just in China. SDA is
able to offer a good solution for overseas
companies, especially for design-optimising
work, where therelatively low labour costsin
China can be advantageous'.

SDA now employs more than 80 design
staff, and this is expected to rise to around
100 by the end of this year. Mr Wang
observes, '‘Around a third of our staff are
university educated. We are actively
recruiting very high quality people'.

To support its design development work,
SDA has invested in sophisticated computer

software, including the ShipConstructor suite
from the Canadian company, Albacore
Research. Indeed, SDA is now the designated
training centre for ShipConstructor software
in China. Mr Wang comments, 'We eval uated
several  options, but decided the
ShipConstructor system gives us better levels
of control, a high degree of reliability, and is
relatively easy to use'.

Since being established in 2004, a number
of new designs have been produced by SDA
for the Sinopacific group yards. These include
a4250TEU container ship type, six of which
are now being built at the Zhejiang Shipyard
for the Conti Group. These GL-classed ships
can carry 2800TEU of containers
homogeneously loaded to 14tonnes, and have
a service speed of 24.5knots, provided
through a MAN B&W 8K90OMC-C main
engine. The vessels, the first of which will be
delivered towards the end of 2007, also
feature a relatively high reefer container
intake capacity of 550FEU. &
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CHINA

SWS makes its mark

HINA'S biggest shipyard at the present

time, Shanghai Waigaogiao Shipbuilding
(SWS), is a relative newcomer, having
delivered its first vessel only in mid-2003.
Already, however, it is a major player on the
world stage.

Up until mid-2005, the yard has completed
a total of 19 vessels of three types -
175,000dwt Capesize bulkers, 105,000dwt
Aframax tankers, and FPSOs. During 2005, it
is expected that the yard will deliver a total
of 13 vessels, with a total deadweight of
around 2 million tonnes.

These three product lines will remain the
focus of the yard until 2009. SWS then plans
to develop additional vessel types, including
300,000dwt VLCCs, as well as large
container vessels.

SWS is today one of the world's leading
builders of Capesize bulk carriers. Its current
order book included contracts for Bocimar,
Cardiff Marine, Cosco, NYK, Oak Maritime
Canada, Poseidon Shipping, Geden Lines,
and Wah Kwong Ship Management. K Line
has also recently ordered a vessel of this
type, for delivery in 2008, and this marks the
first time that this Japanese shipping
company has ordered a bulk carrier in China.

SWS has recently upgraded its Capesize
bulk carrier design, and future deliveries will
be rated at 177,000dwt. This will aso be a
more environment-friendly design, featuring
tin-free coatings and low exhaust emissions,
and will also include an optimised ballast

tank arrangement. The design will
furthermore fully meet new IACS rules on
bulk carrier design.

The yard currently has orders for atotal of
nine 105,000dwt Aframax tankers in hand.
These include contracts for Greek and Italian
interests.

To date, SWS has completed two FPSO
newbuilding projects, one of 150,000dwt and
another of 170,000dwt, both for China
National Oil Co. Theyard is now working on
a 300,000dwt FPSO for Conoco Phillips
China, which will be thelargest built so far in
China. This project is expected to be
completed in 2006, when the FPSO will start
operating in the Bohai Bay area.

The second phase of the vyard's
development was completed in May this
year, and this has taken SWS' annual
production capacity up to around 2.6 million
dwt annually. Facilities now include two
drydocks, one measuring 480m x 106m, and
another of 360m x 76m, which are equipped
with 600tonne gantry cranes, and a
300,000dwt capacity outfitting quay Other
facilities include a 400tonne NC ship frame
bender, an automatic profile cutting
production line, a 220tonnes, 21m roller type
bender, eight NC plasma cutting machines,
profile and steel plate pre-production lines,
and a block panel production line. Further
increases in production capacity at SWS are
planned by the CSSC group, in line with
demand levels. &

Jinling rolls on

HE Jinling yard in Nanjing is one of the

most experienced builders of ro-ro
tonnage in China, having completed the
Finnmaster and Finnpulp series of vessels
since 2000, as well as Ville de Bordeaux, an
unusual and very challenging vessel, custom-
built to carry parts for the Airbus aircraft,
which was completed in 2004 (Significant
Ships of 2004). The yard has now received a
further order, from Macoma Shipping, a UK-
based company linked to Nordic Holding, for
apair of 11,300dwt ro-ro vessels, which will
be long-term chartered by DFDS, of
Denmark.

These vessels, designed by Jinling with
assistance from SDARI, will incorporate
3343lane metres of deck space, and will be
used primarily for the transportation of paper
products. They will operate on the North Sea,
and will be capable of speeds of up to
20knots, powered by twin MAN B&W
48/60-series main engines. The first of the
two shipsis due for delivery towards the end
of 2007, and the second in early 2008.

An inland, riverside yard with transverse-
launching berths, Jinling is currently busy
building a series of 1100TEU container
vessels for German, Dutch and Russian
owners; 37,300dwt chemical tankers for
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Swedish and German owners; 14,300dwt
chemical tankers for a Swiss-based company;
and 40,000dwt tankers for Nanjing Tanker, of
China. The yard indicates that it has
confirmed orders through until 2008,
although there are some building slots still
available in that year.

At present, Jinling is capable of building
vessels up to around 50,000dwt, but is limited
by the size of the Nanjing Changjiang Great
Bridge which has to be passed under by
vessels leaving the yard. This constraint could
however be overcome by plans to build a new
drydock at the former Yichen Zhenjiang
shipyard in Jiangsu, about 100km from
Nanjing, which would be capable of building
vessels up to 100,000dwt. This site, which
coversaround 1 million square metresin total,
would be operated by Jinling Shipyard as a
second, complementary facility, and could be
operational by 2007. At present, the Jiangsu
site builds hull sections for Jinling, and also
features a piping workshop.

The project is awaiting approval by the
China Changjiang National Shipping Group,
of which Jinling is a part. It would require
substantial investment, but isthe only way that
Jinling could expand its newbuilding portfolio
beyond vessels of 50,000dwt size. &

Innovative K-
Line car carriers
from NACKS

ANTONG COSCO KHI  Ship

Engineering Co Ltd (NACKS) has
completed the first of a series of car carriers
for K-Line, in what is the Japanese company's
first newbuilding project in China. The 5000-
car capacity, 15,000dwt Shanghai Highway,
will be followed by two sister ships, Tianjin
Highway and Guangzhou Highway.

The new Chinese-built PCTCs feature some
significant new features designed to improve
safety and environmental protection. For
example, the fuel and bunker oil tanks have
been situated within a triple-bottom structure
in order to afford a higher level of protection
in the event of damage to the ship's hull. This
is the first time that K-Line has incorporated
this design feature into one of its car carriers.

Shanghai Highway also represents the first
time that the company has made use of an
environment-friendly main MAN B&W ME-
type engine. By controlling the fuel injection
timing and the timing of the opening and
closing of the exhaust valves with electronic

A cross-section through Shanghai Highway's
hold, showing the interesting triple-bottom
arrangement to give extra protection to fuel
tanks.

signals, K Line expects to gain a number of
benefits. These include a reduction in NOx
emissions, as a consequence of optimised fuel
injection timing; a reduction in particulate
matter (PM) emissions in low load
operations, as a result of high-pressure fuel
injection, which improves combustibility; a
reduction in CO, levels, as the optimised fuel
injection timing also reduces fuel
consumption in low load operations; and
improved ship manoeuvrability, owing to
enhanced reverse startability and reduced
minimum engine speed.

In addition, Shanghai Highway is equipped
with a soot removal system to remove
particulates in the exhaust gas. Working with
NGK Filters, K-Line has modified devices
sold for onshore use to make them suitable
for shipboard application. Using ceramic
filters, particulates are collected in a tank
under the filter, while every 75 seconds high-
pressure air is used to clean the filter to
prevent clogging. K-Line claims the soot
removal system has a very high efficiency
rating, of around 99%, and can capture very
small particles. &
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Low lifecycle costs.
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LARGE FAST FERRIES

Benchijigua Express: world's first ro-pax trimaran

in service

In this article, Guy Anderson details
Benchijigua Express, the first ro-pax
trimaran, on which the author recently
experienced sea trials. The Austal-built
trimaran hull form offers the first
significant increase in an operational
seakeeping envelope since the
introduction of the high-speed light-craft
ro-pax ferry 15 years ago.

N 2000 Fred Olsen SA identified some

limitations in terms of capacity and especially
passenger comfort when operating high-speed
ferries in rough seas. Thus the company
embarked on a two-year cooperation agreement
with Austal and carried out extensive research
into solving this problem.

A design brief was accepted by Fred Olsen SA
in early 2003, putting Austal's naval architects
and engineers on their final circuit of the design
spiral. Thisincluded resolving High Speed Craft
Code 2000 and SOLAS compliance issues, plus
the detailed design work on hull resistance, sea
keeping, and structure. Less than six months
later, the design was complete and construction
of Austal's yard number 260 was under way.

Despite the exposure to risks presented by
interpretations raised by class and flag
authorities and shipyard logistics attending this
unique design, Austal confidently accepted a
very demanding build schedule. Launch was set
for September 2004, allowing just 15 months for
construction.

Propulsion and manoeuvring
The dender main hull presents adequate volume
for propulsive machinery but a serious lack of

TECHNICAL PARTICULARS
BENCHIJIGUA EXPRESS

Length, 0a......ccccooiviiiiiiiii, 126.7m
Length, Wl 114.8m
Beam, moulded......... ....30.4m
Hull depth, moulded........................ 8.2m
Hull draught (max).........cccocoeeeveene. 4.0m
Deadweight............... 1000tonnes
CrEW. .o 89
Passengers........ccccooeiiiiiiiiiii 1350
Vehicles.......ccccovviiiiiii 341 cars or
450 truck lanes metres and 123 cars
Speed........... 40.4knots, 500dwt, 32.8MW
Main engines............. 4 x MTU 20V 8000;
8200kW at 1150rev/min each
Gearboxes..........c..cc...... 2 x Renk ASL65;
1 x Renk ASL 2X80

Waterjets................. 2 x Kamewa 125 SlI;

1 Kamewa 180 BlI
Azimuthing bow thrusters....... 2 x Ulstein
Aquamaster UL601

Generator sets............ 4 x MTU 12V 2000
M40 540kW each
Classification............ Germanischer Lloyd

+100A5, HSC-B OCS3 High Speed
Passenger/Ro-Ro Type MC, AUT
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The recently delivered Benchijigua Express, is the world's first ro-pax trimaran.

Benchijigua Express has been fitted with four MTU 20V800 main engines and three Renk gearboxes,
arranged in two enginerooms. Seen here are the aft units driving the steerable wing waterjets; the
shaftline for the booster jet passes between them. Multi-disc steel membrane couplings and

composite drive shafts were supplied by Vulkan.

space for means to deploy thrust. However,
Austal engineers arrived at some very elegant
solutions for this design.

Three waterjets with centres arranged in a
triangle on the transom occupy the very
minimum space and thus reduce compromisesin
hull beam/length ratio. At the apex of thetriangle
isa Rolls-Royce Kamewa 180 Bl waterjet, and
slightly below it to port and starboard are the
Rolls-Royce Kamewa 125 SlII steerable
reversing waterjets. Each of these wing unitsis
powered by its own engine, the two engines

being installed in the aft engineroom. All the
engines have the same 8200kW power output
and the intention is to uprate this to 9100kW
each in 2006.

Four MTU 20V 8000 engines and the three
Renk gearboxes are arranged in two
enginerooms. The aft engineroom containsa pair
of MTU 20V 8000 engines. The engines are
installed off centreline to permit the passage of
the shaft for the boost jet. The two Renk ASL 65
single-stage reduction gears with horizontal
offset for the steerable, reversing wing jetsare a

THE NAVAL ARCHITECT SEPTEMBER 2005



1509001
JiSQ 9001

ke

MARINE PUMP

Centrifugal Pump

Tank-mounted Pump

Gear Pump

Three
Screw Pump

Submerged Pump

Deepwell Pump

One
Screw Pump

Two
Screw Pump

Oily Water Separator

Gear Box

Sewage Treatment
Device

Piston Pump

TAIKO KIKAI INDUSTRIES CO.LTD.

URL http://www.taiko-kk.com

Head Office &
Factory
Tokyo Branch
Osaka Branch
Taiko Korea
Beijing Office
Shanghai Office

209-1 Shimotabuse, Tabuse-cho, Kumage-gun, Yamaguchi Pref. 742-1598 Japan

TEL: 81-820-52-3114
TEL: 81-3-3221-8551
TEL: 81-6-6231-6241
TEL: 82-51-261-9895
TEL: 86-10-6551-9673
TEL: 86-21-8536-8070

FAX: 81-820-53-1001
FAX: 81-3-3221-8555
FAX: 81-6-6222-3295
FAX: 82-51-261-9897
FAX: 86-10-6552-7742
FAX: 86-21-5836-8077

E-mail:
E-mail:
E-mail:
E-mail:
E-mail:
E-mail:

business@taiko-kk.com
tokyo-br@taiko-kk.com
osaka-br@taiko-kk.com
taiko-korea@taiko-kk.com
taiko-beijing@taiko-kk.com
shanghai@taiko-kk.com

vacuum
PUMP.

ROTARY
BLOWER.

oy wareR
SEPARATOR

ScREW PUMP

SEWAGE.
TREATMENT
DEVICE

ceanpune [GVTRUOAL




LARGE FAST FERRIES

well-known, lightweight style gear including
input clutch. Each gear has been sized to accept
9100kW at 1150rev/min and is driven by one
diesel engine.

In the forward engineroom two MTU 20V
8000 engines are installed fore and aft and
separated just sufficiently to enable the output
shaft from the forward engine to reach the
gearbox, mounted aft in the compartment.

Exhausts for the aft engines exit via a funnel
just above and aft of the command station. The
exhaust attenuators are mounted vertically in a
trunk that passes through the upper deck in way
of its aft bulkhead.

This arrangement is very quiet both during
manoeuvring and underway. The noise,
vibration, and harshness levels are very low
everywhere in the passenger compartment. The
MTU engines, with the latest generation
common-rail fuel injection and multi-stage
turbocharging, ensure that passengers choosing
to enjoy the open decks are not inconvenienced
by either noise or the sight and smell of un-burnt
fuel in the exhaust gases.

The arrangement challenged the Renk
engineersto provide an innovative design for the
twin input-single output gear. Its solution, the
ASL 2 x 80, is designed for continuous
maximum power input by two 9100kW diesel
engines running at 1150rev/min. For maximum
operational flexibility it also provides
transmission when driven by either one of the
engines.

The ASL 2 x 80 gearbox includes a clutch on
each input shaft, primary reduction gears and a
planetary second gear stage. The second gear
stage provides a sel ectabl e two-speed output and
enables the gearbox to match either twin or
single engine input to the water jet. The overall
design is compact and lighter in weight
compared with conventional solutions.

The engines in the forward space exhaust via
water-cooled ducts into the spaces between the
hull and ‘amahs'. The four MTU 12V 2000 M40
gensets areinstalled in the forward engineroom.
Asaresult afifth, emergency genset is necessary
and this MTU Series 60 machine is installed at
observation deck level aft of the passenger cabin.

The onboard shop is glass-fronted and is located near the midship lounge.

This café servery area is light and airy, and is near the shop and inside and outside seating areas.

Ventilation for the forward engineroom is
supplied via a vertical duct incorporating the
passenger lift shaft.

Control and safety

A control station, of minimum dimensions, is
located above the observation deck. It is
arranged for a three-person team, the master
seated in the centre, with the chief engineer to
port and chief officer to starboard. Visibility
around the horizon is excellent with only avery
small blind sector aft caused by the funnel.

Thebridgeisfitted with thelatest in electronic,
navigation, and communication equipment
including inter-switched X and S band ARPA
radars;, electronic chart display, DGPS receiver,
night vision, voyage data recorder, and steering
control levers on the armrest for the master and
chief officer. Austal's integrated monitoring,
aarm and control system, Marine Link, ensures
al vessel functions can be monitored and
controlled from the chief engineer's console.

In order to ensure the highest levels of
operability, Benchijigua Express is fitted with a
sophisticated Seastate ride control system.
Control surfaces include a T-foil forward, two
roll fins at the aft 2/3 position and interceptors at
the stern. Following sea trials, an additional
rudder was fitted to enhance steering
performance in extreme weather conditions.

The Fred Olsen SA ferry terminals in the
Canary Islands have dedicated shore link-spans
controlled from onboard the ship. The trimaran
always berths stern first so an aft-facing docking
console with CCTV monitors negates the need
for bridge wings. The master stands on the
centreline immediately aft his seat when
berthing.

To ensure that turnaround times are kept to less
than 30 minutes, Austal's trimaran was
challenged to  deliver  manoeuvring
characteristics equivalent or better than Fred
Olsen's existing catamarans. Despite being
much larger interms of both length and capacity,
this has been achieved by fitting two Ulstein
Aquamaster UL601 electric retractable and
azimuthing bow thrusters supplied by Rolls-
Royce.

The 450kW thrusters and outboard water jets
have an integrated control system to give the
master excellent control, ensuring fast, efficient
and safe operation in port. The master can
choose to operate the bow thrusters and water
jets independently via the extensive array of
back-up controls.

Sea trials indicated that slow-speed
manoeuvrability and dynamic positioning ability
exceeded expectations. The trimaran was
surprisingly agile when manoeuvring using the
water jets only. Once in open water the
electrically driven thrusters are retracted into the
hull to reduce drag.

Hull fairing plates are fitted to reduce
resistance when the thrusters are retracted and
not in use. A Rolls-Royce propulsion control
system links the jets and bridge.

Passenger evacuation is provided by Liferaft
Systems Australia (LSA). The marine
evacuation slide (MES) system consists of six
MES in total. Arranged symmetrically three per
side, a pair of 9m twin-path dides are installed
aft at main deck level. Eight frames forward, but
at mezzanine deck level, are apair of 14m twin-
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path-slides. A further pair of 14m twin path-
slides are located approximately central to the
main passenger cabin.

Each of the six MES deploy a 100-person self-
righting liferaft. An additional 10 100-person
self-righting liferafts are installed and
permanently linked to the marine evacuation
dlides, providing atotal liferaft capacity of 1600
persons.

Interior layout

The interior design has followed the theme of
previous Fred Olsen fast ferries. Passenger
facilities for over 1200 persons onboard
Benchijigua Express are located on one deck,
the upper deck. Above this, on the observation
deck, a VIP lounge caters for up to 134 'clase
oro' (gold class) passengers.

Natural light and a view of the horizon are
characteristics of the interior. Floor-to-ceiling
windows feature in each of the vessel's main
lounges. Three skylights above the central area
of the main cabin, a skylight above the aft
lounge and four skylights outboard provide
additional natural light. The result is an
apparent 360deg view of the horizon from
anywhere in the upper deck, despite the
presence of the central service areas.

The upper deck is divided into three
distinctive lounge areas along its length, each
featuring its own style of seating, colour
scheme, and facilities. The aisles to and from
the vehicle deck stairwells and between the
lounge areas are spacious. The seating
arrangements are varied and of high density;
passengers travelling in groups will be able to
sit together and maintain intimate
conversation. Seating comes from the
Beurteaux range.

Views may be enjoyed from the forward
lounge which boasts a panoramic 300deg view
of the horizon. The lounge caters for 296
passengers in forward facing Ocean Tourist
reclining seats and is served by abar equipped
with facilities to provide a variety of food and
beverages. Hard timber-style flooring around
the front of the bar links to the passageways
extending the length of the cabin port and
starboard.

Access stairsto and from the forward vehicle
deck are positioned port and starboard.
Separating the aft lounge from the midships
area is a facilities block containing male and
female toilets, unisex disability toilet/baby
changing room, and a passenger lift to the
vehicle deck.

The midship lounge is the focal point for
many onboard activities and is bordered by an
impressive glass fronted shop/kiosk, outboard
seating areas and aft, a café servery area.
Hidden within in the shop are amplifiers for
speaker loading, a VCR, an MP3 music player,
adua cassette deck and AM/FM tuner, amusic
monitor and selector panel, and a TV preview
monitor. This is also the control centre for the
purser, complete with a PA announcement
panel, a general alarm/fire alarm push button
panel and adigitised memory bank to pre-record
announcements.

The most striking feature of the central areais
the skylight, directing natural light onto the
centre square. Here 78 passengers sit in tub-style
seats around circular tables. Outboard, a further
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From the forward lounge, 269 passengers can enjoy panoramic 300deg views of the horizon.

45 passengers are provided with tub seating
around circular tables and sea views through
the large floor to ceiling windows.

The children's play areaislocated in the aft
end of the midship lounge on the port side;
the playroom is decorated by colourful
murals and comes complete with a 48cm
monitor and VCR. Immediately outside the
play area is seating for 48 supervising
parents.

The café servery, faces forward, toward the
shop. It isfitted with two refrigerated display
units with curved glass fronts. Work areas
and display racks are stainless steel
laminated onto a lightweight honeycomb
core. Behind the servery the food preparation
area is surrounded with A-60 fire-resistant
bulkheads and fire doors. It is outfitted with
stainless steel worktops and shelving, three
convection ovens with stands, three
refrigerators, one freezer and two microwave
ovens.

Just aft of the café and part of this central
facilities block, isafully equipped crew mess
complete with seating for 20 crew members
on comfortable lounge sofas positioned
around three tables. A servery counter
separates the mess from the rear of the food
preparation area.

The aft lounge is finished with blues and
reds, containing a mix of Ocean Tub seats
with tables and Ocean Recliner style seats
surrounding the forward facing bar which
provides facilities to serve a wide variety of
beverages and snacks. The bar is flanked by
Ocean Tub seats with tables for 134
passengers while outboard of these a total of
264 passengers are seated in Ocean Club
reclining seats. Passenger entertainment is
provided by a large plasma screen TV
monitor.

The observation deck is the gold class VIP
lounge. Offering impressive sea views from
the highest vantage point available to
passengers, this deck is more than 13m above
water level. Furnished in soft browns, the
lounge is laid out with Beurteaux Ocean Tub
and Ocean Executive seating for 134
passengers. A well equipped bar area complete

with six bar stools each with acircular foot rest
serves these passengers. A private outdoor
viewing deck is also provided with seats for 16
persons.

Passenger access

Six staircases (three each side) and the centrally
located passenger lift comfortably transfer
passengers between decks. The lift ensures
passengers who may require assistance enjoy
equal accessto and from all areas.

Foot passengers board from midship and aft
shell doors at main deck level. At the aft
staircases foot passenger join the car passengers
from the main deck. The aft staircases deliver
the passengers from the main deck to the
external viewing area on the upper deck. The
midship  staircases collect embarking
passengers, the vehicle passengers from the
main deck and car passengers from the
mezzanine deck. The forward staircases collect
the vehicle passengers from the main deck and
from the mezzanine deck.

The externa viewing area on the upper deck
has seating for 112 on Beurteaux Ocean
Steamer canvas outdoor seats. Entry to the cabin
is via automatic sliding doors and each has a
manual override system for a dead-ship
condition.

Crew accommodation

A rarity for fast ferries, Benchijigua Express is
equipped with crew cabinslocated in the centre
hull below the main deck. Every comfort is
provided in 12 two-berth cabins and four single-
berth cabins. The single-berth cabins each have
their own en suite bathroom while the two-berth
cabins have shared en suite bathrooms.

A laundry room, fitted with an extraction fan
and containing four washing machines, four
driers and a full height linen store cupboard
adjacent add to the comfortable living
conditions for this fast ferry crew.

Vehicle facilities

With a capacity to carry 1350 passengers and
341 cars, Benchijigua Express will operate
between Los Christianos in the south of
Tenerife, and the islands of La Gomera and La
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LARGE FAST FERRIES

General arrangement of Benchijigua Express, the Austal-built trimaran, currently
serving on routes in the Canary Islands for Fred Olsen.
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Palma. The vehicle decks offer atotal of 450 truck
lane metres, plus space for 123 cars or atota of
341 cars.

Hoistable mezzanine vehicle decks provide the
flexibility to carry amix of cars and freight. The
main vehicledeck benefitsfrom having full-width
access across the stern; it is open forward and aft,
creating a natura ar flow through the space.
Extraction fans are installed on each side to
ventilate the area above and below the mezzanine
decks.

High-speed craft may generate copious amounts
of spray, especidly in high sea states and strong
winds. The trimaran is remarkable for the lack of
spray generated at the bow of the amahs. The
design of the stern areas also ensures minimal
spray is dragged back onboard in the wake.
Nevertheless spray protection for the vehiclesis
installed. The opening over the vehicle deck aftis
protected by alight dloy structure at upper deck
level and by curtains which can be drawn across
the transom and tensioned manualy.

Benchijigua Express is fitted with an active
ballast tank heel control system. This consists of
two ballast tanks and two heel control tanks. Both
setsof tanks are designed to befilled in about five
minutes on entering port. The ballast tanks are
filled to increase draught to 4m. The hedl control
tanks are connected by two transfer pumps. With
the tanks filled, the control system senses any
change in heel angle during loading and
unloading and rapidly transfersballast to maintain
alevel deck. Theballast and hedl control tanksare
pumped out after loading.

Adhesive film livery

Close inspection revedls the hull and
superstructure are not in fact protected by paint
but by a self-adhesive film. Orca Marine's
Offshore Filmisapurevinyl product thet protects
a surface much in the way paint does. The film
has an expected lifespan of 10 to 12 years service
depending on conditions. The use of protective
film on areas above the waterline is expected to
deliver substantial economic benefits due to a
reduction in cost of application and areductionin
routine maintenance costs.

All passenger windows on the trimaran are
fitted with a window washing system consisting
of anozzlelocated above each window. The water
supply is controlled by electric solenoid valves
operated from the closest bar or servery. The
windows may be washed in sections rather than
simultaneoudly.

In service
Benchijigua Express salled to Tenerife via Cape
Town. Three days later, on the May 2 2005
Benchijigua Express entered service. During her
first day she performed without fault, completing
seven one-way trips between San SebastiandeLa
Gomera and Los Cristianos (Tenerife), and one
round trip between Los Cristianos and Santa Cruz
deLaPadma

Austal chairman John Rothwell noted 'The
theoretical advantage of the trimaran has now
been clearly demonstrated in practice. This
product has no peer in high-speed ocean transport
and we now turn our focus towards the
development of exciting new applications in the
commercial and defence markets including the
US Navy Littoral Combat Ship that is currently
the subject of detailed design at Austal'. &
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LARGE FAST FERRIES

New Alaskan ferries designed by BMT Nigel Gee

WO high-speed catamarans, designed by

BMT Nigel Gee & Associates Ltd and now
inservicein theicy waters off southern Alaska,
are believed to be the first fast vehicle ferries
built in the USA. The 73m long passenger/car
ferries, with an operating speed of 36knots,
were constructed and delivered by the US
shipbuilder ~ Derecktor ~ Shipyards, in
Bridgeport, Connecticut.

Thefirst to be delivered, Fairweather, which
was put into service by the Alaska Marine
Highways System in May 2004, achieved atop
speed of more than 42knots during an initial
sea trial. Fairweather now operates between
the cities of Juneau and Sitka, where she makes
the crossing in a little over five hours - less
than half the time taken by the previous ferry
for the 135 mile voyage.

Her sister, Chenega, launched in December
2004, was handed over to Alaska Marine
Highwaysin May thisyear. However, the ferry,
destined to sail between Cordovaand Valdezin
Alaska, was still completing crew training
three months later — industrial action in the
northernmost US state meant it was only dueto
enter service in mid-August.

Initial reports on the in-service performance
of Fairweather have been glowing, especialy
regarding the fast speed.

The new pair provides a vital link to the far-
flung island communities in that part of the
country. Included aboard the vessels is a
helicopter pick-up area for emergency
transportation should this be necessary.

The auminium ferries are capable of
carrying 250 passengers and 35 cars or a
combination of truck/trailers and cars at speeds
of around 36knots in comfort in the moderate
sea state encountered in the region. High
transport efficiency and low wake-wash
characteristics are provided by the streamlined
hull design.

Fairweather and Chenega, named after
Alaskan glaciers, are each powered by four
3600kW high-speed MTU 16V595 TE70L
diesel engines driving four Rolls-Royce
Kamewa 90 SII waterjets. Each vessel is
equipped with four 180kW Northern Lights
generator sets.

One of the two new Alaskan ferries on sea trials.

Profile of the new Alaskan ferries designed by BMT Nigel Gee & Associates.

Passenger comfort is a major feature of the
ferries, with a mixture of reclining and dining
table seats in the interior main deck, the
forward observation lounge and amidships
snack bar. Further seating is available in
exterior solariums aft. Features include
separated dedicated areas for working and for
playing video games.

Extensive noise reduction techniques, such as
exhaust silencing and acoustic insulation, are
employed onboard the ships to maintain noise
levels below 75dB(A) throughout the interior.

Both ferries are classed to the standards of Det
Norske Veritas and are approved by the US
Coast Guard.

"The roll-on/roll-off ferries we have designed
for Alaska State operate at high-speed, are
highly fuel-efficient and arefitted with an active
ride control system to provide comfortable
motion in the anticipated sea state', reports John
Bonafoux, technical director of BMT Nigel Gee
and Associates Ltd. The ferries add to the
designer's extensive portfolio of 100 vessels
now in service around the world. 82




LARGE FAST FERRIES

New Gotland ferry under construction in Italy

MONGST its many other interesting vessels

on order, ltalian shipbuilding group
Fincantieri isconstructing anew 122m high-speed
ferry  for  Swedish  owner  Rederi
AB Gotland for serviceinthe Baltic. Thekeel for
thisvessdl, with atop speed of 40knots, waslaid a
the Riva Trigoso, Genoa shipyard of Fincantieri's
naval vessel business unit late in February 2005,
with fina delivery scheduled for early next year.

The Rederi AB Gotland subsidiary Destination
Gotland already serves routes between the
Swedish mainland and the holiday island of
Gotland, with the 112.5m single-hulled high-
speed craft HSC Gotlandia (built by Alstom
Leroux & Lotz) and two larger Chinese-built fast
ro-pax ferries, the 28.50knot Gotland and Vishy,
from Guangzhou Shipyard International (The
Naval Architect April 2003, page 11).

Gotland's latest high-speed ship from Italy will
be 16.65m wide and will be equipped with four
9000kW diesdl engines driving four waterjets as
well as two bow thrusters. With a maximum
deadweight of 600tonnes, theferry will be capable
of carrying 800 passengers as well as more than
160 cars and eight buses. She will have anormal
operating speed of some 36knots. The vessdl is
being constructed in accordance with the stringent
requirements laid down by the Swedish Maritime
Authority and will be equipped with catalytic
converters to reduce the level of exhaust
pollutants.

This Gotland vessdl is the fifth of its type
constructed by Fincantieri for serviceinthe Baltic.
The Finnish operator Silja Line, owned by Sea
Containers, operates two  100m-long
SuperSeaCat-type ferries constructed in 1999 for
the  Helsinki-to-Tallinn  route.  These
SuperSeaCats, both 17m wide and with a top
speed of 38knots, each carry respectively up to

An impression of the new high-speed 36knot ferry being built by Fincantieri's Riva Trigoso yard for

Rederi AB Gotland.

671 and 707 passengers, aswell asup to 140 cars
and four buses. Guaranteed seating is offered to
all passengers on two decks. Fincantieri has also
delivered to the Estonian operator AS Tallink
Grupp two high-speed passenger ferriesfor onits
Baltic routes.

This Itdian shipbuilder is drawing on different
technologies, not least those from the nava field,
initsdesign and construction of the new Gotland
ferry. It employed these in creating a series of
high-performance ferries built by its naval vessel
business unit in the late 1990s.

These ships were developed from the
experience of Destriero, which in 1992 won the
Blue Riband, setting the record for the Atlantic
crossing, without refuelling, at an average speed
of more than 53knots, and peak speeds of almost
70knots.

The Gotland contract isimportant to the Itaian
shipbuilder as it strengthens its business links in
Scandinavia. It is soon to ddliver thefirst of three
very large ro-pax designs, being built under a
vauable contract, to the Finnish owner Finnlines,
with an option for afurther two vessdls. &

Rolls-Royce waterjets for Techno-Superliner

HAT are believed to be the largest

waterjets yet built are soon to go to seaon
the latest version of Japan's Techno-Superliner,
which is nearing completion at Mitsui's Tamano
yard in Japan (The Naval Architect June 2005,
page 52). Rolls-Royce Marine has designed and
supplied two of its new Kamewa VLWJ235
waterjets, each of which will absorb 27,010kW,
or 8% more than any others in the world at
present, it is claimed.

The Techno-Superliner, named Superliner
Osagawara, is destined to sail the route linking
Tokyo with the Ogasawara islands when it
finally goesinto servicelater thisyear or early in
2006. She will carry up to 725 passengers and
210tonnes of cargo.

Waterjet propulsion will allow the ferry to cut
the one-way voyage time by around 10 hoursin
contrast to the current ferry service - the Techno-
Superliner is set to complete the 1000nm
voyage between the Japanese capital and
Ogasawara islands in 16 hours. The 14,500gt
aluminium-hulled vessel is 140m long and will
achieve a service speed of 37knots. Modulesfor
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the waterjets were delivered on a schedule
tallored to suit the ship's construction
programme.

Propulsion for the Techno-Superliner marks a
clear differencein design and capacity from the
current Kamewa SlI range of Rolls-Royce
waterjets. The largest size of the Sl range has a
2m diameter impeller while the jets for the new
ferry are about 2.35m in diameter and use a
different mechanical layout.

Each jet is divided into a series of elements.
Integrated into the hull structureistheinlet duct.
To thisand to the transom is bolted the impeller
chamber. Outboard of the impeller chamber is
situated the guide vane chamber, aso the
steering and reversing system. The steering unit
is operated by a hydraulic actuator located
inside the hull via a stem that protrudes
downward from the counter compartment over
thejet units.

The impeller shaft is supported by a
downstream bearing, has aseal box at itsinboard
end on the intake duct, and is supported within
the hull by a split bearing. The massive thrust is

absorbed by a separate thrust block in the hull,
connected to theimpeller shaft by astub shaft and
coupling.

Smaller Kamewa Sll-series waterjets have
already been employed to propel multihull high-
speed ferries in Europe, on Fred Olsen's
AutoExpress 66 catamaran ferry Bocayna
Express, constructed by Austal Ships, in Western
Australia, and operating in the Canary Islands.
However, the latest delivery to Fred Olsenisthe
world's first ro-pax trimaran, Benchijigua
Express, delivered by Austal in May thisyear and
now in service on routes linking Los Cristianos
on Tenerife, San Sebastian, Gomera, and Palma
island, again in the Canaries (see our specia
articlein thisissue).

Equipped with three Kamewa waterjets in the
central hull, powered by four diesel engines
located in separate enginerooms, the 127m
aluminium-hulled ship deliversa service speed of
more than 40knots. The trimaran configuration
was selected to offer greater passenger comfort
and transport efficiency in the prevailing rough
sea conditions. &2
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Building progress with Incat's 112m-long

catamaran

NSTRUCTION of Incat Augtrdias 112m-
ong wave-piercing catamaran fast ferry is
continuing apace, with the engineroom modules
set up in a drydock in Hobart, Tasmania. This
vessd, the largest high-speed ferry so far created
by Revolution Design and constructed by Incat,
the Tasmanian aluminium ship specialist, will
achieve aspeed of 40knotsat 1000dwt. It will have
capacity for around 412 cars or 589.9 truck lane
metres plus 50 cars, and can carry up to 1400
passengers.

Wilson's complex, the deeper and wider drydock
facility where the ferry is being constructed, was
built by Incat to accommodate even larger vessds
of up to and beyond 120m, and takes covered
facilitiesat the Hobart yard to more than 50,0000

It took two years to research the new 112m
wave-piercing catamaran design, whose concept

An engineroom module for the 112m-long
wavepiercing catamaran ferry being positioned
during fabrication at Incat's Hobart yard.

wasthe subject of an articlein The Naval Architect
April 2005, page 6. Earlier, it became apparent that
the capacity of Incat's previous 98m high-speed
ferry, especialy on the vehicle deck, was 'still not
large enough for some high- volumeferry services,
notably those in Europe, according to Incat's
chairman, Robert Clifford.

Prefabrication work on the new catamaran had
been in progress for some months prior to the
laying of the first hull section of hull in May this
year. Theferry is scheduled for completion by late
2006.

Modular construction, similar to that used to
build the range of Incat 98m-long ships, is again
being employed with the 112m vessel. However,
the longer ferry displays a number of significant
improvements over its predecessors. Transport
efficiency is even greater - in combination with
diesel engines chosen for improved specific fuel
economy, the economics of operating the new
vessel on atonne deadweight scale are said to be
approximately 18% better than previous
wavepiercer designs.

Weight reduction has been a priority throughout
the project, from the direct strength calculations
and hydrodynamic modelling, through the
development of lighter, stiffer extrusions for main
decks, and composite driveshafts to save on
machinery weight.

Each of the four drivelines comprises a single
engine, gearbox and waterjet assembly. All four
MAN B&W 20RK 280 diesel engines are housed
in a separate space. This allows for unscheduled
maintenance to be carried out on one of the four
trains while the vessel is underway on three
engines.

Revolution Design points out that the ship's
manoeuvrability is 'exceptiona’ due to the large-
volume waterjets and an overal 30.30m beam.
There is no requirement for additional bow
thrusters, so maintaining a shallow draught and
avoiding extrafeatures.

Thenew ferry employstwo trimtabsand asingle
retractable T-fail for ride control. If either surface
suffers unexpected damage, the craft's ability to
operate is not affected. Operating systems
associated with these units can be serviced clear of
the weter.

This prototype ferry will contribute to ongoing
research at Incat and Revolution Design by
carrying a full hull monitoring system. Designed
by Revolution, this will help quantify structura
loads and fatigue-life details.

Now, Revolution Design has teamed up with
Incat, the University of Tasmania, and the
Augtrdlian Maritime College to carry out further
research. A modd test programme is underway in
paralel with this vessdl's design and construction,
inwhich asegmented mode! will be used to further
evaluate hydrodynamic loads on the hulls and
centre bow structure, 82
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GERMAN MARITIME INDUSTRIES

Forward-looking freighter has a future in shallow

water

Many benefits are claimed for a modular-
construction concept, which features a
tunnel running through the length of the
hull, reports David Foxwell, in this lead
article for our annual Germany report.

HE first example of acompletely new type of

sea-river vessel with unit-based modular
congtruction, intended for usein shallow water on
Europe'sinland waterways, is under construction
at Con-Mar Ingenieurgesellschaft, in Brake, and
is due to be launched in mid-November.

Designed by former Schiffko naval architectsat
New-Logistics, in Kiel, working closely with
Schiffko, the Futura Carrier isthefirst example of
arange of innovative designsintended for use on
the inland waterways system and in sheltered,
coastal waters. Other examples include a Futura
Tanker, a pure container carrier, and a proposed
Futura Ferry.

The keel-laying of the first Futura Carrier took
place at the Con-Mar yard in early June, thisfirst
example of the new design being 97.50m length
overall with a breadth of 13.60m, draught of
4.15m, cargo hold of some 5000m?, and
deadweight of approximately 3000tonnes.

Tailored to carry a mix of rolled paper and
strengthened for the carriage of steel coils with
containers on deck, the prototype Futura Carrier
will be powered by four MTU Series 2000 main
engines each rated at 600kW and each driving a
HRP 5000 rudder propeller at each ‘corner’ of the
vessl.

RMSKiel, as the vessdl will be christened, has
been ordered by BWK Schiffsinvest MS RMS
Kiel GmbH at a cost of some €6.8 million, part
of which is funded by the Federal German
Ministry of the Environment. In April, federa
minister for the environment Jirgen Trittin
awarded a further €2.2 million support package
to the Futura Carrier river/coastal freighter, which
will be operated by RMSinitstrades between the
UK and Worth, on the upper Rhine.

Replacing old and obsolete designs

Ships destined primarily for use on inland
waterways have mainly been built and operated
asrelatively 'fat', single-hull displacement vessels

An artist's concept of New-Logistics' Futura Carrier.

with little priority accorded to the ratio between
ship weight and the weight of the load carried or
the geometry of the load. Moreover, when the
great majority of these ships were built, the
container had not even been invented.

Today, much importance is attached to a high
container-carrying capacity, and with new ships
becoming ever wider in the beam it is
increasingly difficult for them to operate
economically, particularly in shallow water. For
many years, it has been extremely difficult to
operate this kind of inland waterways ship in a
competitive manner at all, which, in Germany,
and elsewhere, hasled to asignificant reduction
in the number of new freight-carrying ships

TECHNICAL PARTICULARS
RMS KIEL
LENGEN, 0.1 97.50m
Breadth..........cooooiiii 13.60m
DrAUGNT <. 4.00m
Deadweight ..o, PO P U PRSPPI PPP 3300dwt
TEUINOI. ... 230/5180m*
Futura Tanker Concept Designs
Length 110.00m 85.90m 85.00m
Breadth 11.45m 11.45m 9.50m
Draught 3.50m 3.50m 3.00m
Deadweight 2900tonnes 2250tonnes 1500tonnes
Tank capacity 3500m? 2500m? 1800m?

56

being built for inland use. This, in turn, has led
to a situation where much of the German inland
waterways fleet is approaching obsolescence.

Waterborne transport on inland waterways
also suffers in comparison with transport by
road or rail in as much as it is slow. There are
also various other limitations - such as depth
restrictions, clearance height beneath bridges,
beam restrictions in canals, size limitations
imposed by locks, and the effects of seasonal
changes in the water level. On the other hand,
inland waterway transportation is extremely
economical and environment-friendly.

The Futura Carrier combines a novel hull
form, innovative propulsion with propulsors,
with an optional air bubble lubrication system
designed to reduce resistance, a combination
that New-Logistics believes will provide a
number of advantages compared with existing,
conventional inland and coastal vessels,
including:

» greater freight carrying capacity at the same
draught or the same freight carrying capacity
with reduced draught

* low fuel consumption, and hence reduced
operating costs and reduced environmental
impact

* very high levels of manoeuvrability

»  reduced spacerequired in port (any berth that
provides the ship's length plus a minimum
tolerance of approximately 1m-2m fore and
aft can be reached quickly and easily)

e ahighlevel of operationa safety.
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Unlike a conventional displacement hull form
of thetype normally used on an inland navigation
vessal, the novel hull form selected for the Futura
Carrier, for which a patent has been applied, has
atunnel running the length of the vessel which
reduces wetted areaand frictional resistance. The
geometry of the bow and stern has been
optimised to operate in the extreme water flow
conditions often experienced in shallow water
and in restricted waterways, the hull having been
exhaustively tested at the SVA model tank, in
Potsdam, Germany.

The location of the propulsors was selected in
such a way as to ensure that they are always
provided with good water flow conditions, even
when in shallow or restricted waters. The
propulsion system is based on four identical, fully
azimuthing units, each driven by an identical
engine, which provide excellent manoeuvrability
with relatively small propeller diameters and
contribute to ease of operation in shallow waters,
an arrangement which ensures that, in the event
of repair or overhaul, the propulsion modules can
be quickly and easily replaced, avoiding long
periods out of service. New-Logistics notes,
however, that, if required, an owner can opt to fit
different propulsor types fore and &ft.

Ease of construction is another important
feature of the design, the accommodation
modules being prefabricated, self-sufficient units
which are fully outfitted prior to final assembly,
the wheelhouse of all types of Futura Carrier
being largely identical in respect of technical and
ergonomic features. Division of space, design
and finish are individualy tailored to customer
requirements, and all the container and cargo
holds can be equipped with optiona Flexiguide
cell-guide bulkheads.

Due to the concept's specialy developed hull
lines, and the optional installation of cell guides
which can be equipped with illuminated
indicators linked to the ship's loading compuiter,
loading and discharge of containers is efficient
and uncomplicated, even using container cranes
in sea ports. These features make the Futura
Carrier ideal for 24 hour operation (for which, in

The Futura Carrier is designed for modular construction, using virtual identical bow and stern sections.

for fore and aft modules.

additionto anavigation radar, it isalso fitted with
an infra-red camera system for safe navigation at
night).

Model tests

In order to evaluate the behaviour, handling
characteristics and powering requirements,
mode! tests of the Futura Carrier were carried out
in deep and shallow water, the shallow water tests
being particularly interesting, a 1:10 scale model
having been tested in abasin some 8m wide with
awater depth of 350mm. Themode! ship - which
represented avessel 135m in length with abeam
of 18.90m, draught of 2.50m, and deadweight of
3800tonnes - was loaded to a draught that
corresponded to manoeuvring in a canal 80m
wide and 3.5m deep, and was able to navigate
successfully in conditions that would have
rendered a conventional inland ship with a
draught of approximately 3.50m inoperable.

As the company explains, passage through a
waterway such as a canal is subject to many
restrictions. In deep, unrestricted water, the
displacement current induced by the ship can
spread out on al sides, but in a canal it has to
work itsway around and beneath the ship.

Important benefits for canal operation
Every ship in motion constantly displaces an
amount of water corresponding to its submerged
volume, pushing that mass of water along as a
bow wave. In a cand, this leads to an important
drop in the water level around the ship, as higher
backflow speeds beside and beneath the ship
ensure that the cana behind the shipisrefilled to
itsorigina water level.

As aship's speed increases, so the speed of the
backflow also has to increase. However, each
increase in backflow speed adds to the resistance
experienced by the vessel, which leads to a
physically determined limit on speed, which
decreases in direct proportion to the relation
between the canal cross-section and the cross-
section of the ship's main frames.

Unlike a conventional inland ship, the
advantageous hull shape of the Futura Carrier

alows it to make way within the possible speed
limitations without important trim requirements
and at low propulsion performance levels. When
aship ismaking way through unrestricted waters,
it generates a wave system that is only speed-
related, and which results in a specific wave
resistance against the ship. As the water depth
reduces, wave height and length increase due to
congtriction of the water flow configuration.

Thismeansthat in shallow water, at arelatively
low speed, a ship aready generates a wave
configuration that would not normally be
generated until a higher speed was obtained in
deeper water. The same wave configuration
alows usto infer the same resistance.

However, at a speed of advance equivalent to
approximately 11km/h, the Futura Carrier has a
very positive wave configuration, aconfiguration
which can be further reduced by the use of air
bubble lubrication, which, claims New-Logistics,
al but eliminates the wave configuration
experienced at that speed.

"With the air-bubbl e [ubrication in operation, no
noticeable wave system was induced by the
model at all', says the company, noting that the
test results clearly demonstrated that the use of
the air bubble lubrication system significantly
reduced hull resistance and, therefore, the
propulsion power required.

In fact, as New-Logistic's managing director
Udo Wulf explained, the tank tests and
propulsion tests in Potsdam showed that the
shape of the ship's bow, air bubble lubrication,
and quartet of propulsors resulted in propulsion
performance and cost savings of around 35%, in
addition increased high manoeuvrability and a
high level of redundancy and hence operational
safety compared with an inland vessel with
conventional hull lines and stern-mounted
propulsion.

Theair bubble or ‘micro-bubble air lubrication
system can be ingtdled as an 'add-on', Mr Wulf
reports, and is used to create an air film that
adheresto the hull surface. Thisisbased on tried
and tested technology used in waste water
trestment that requires little power. continued

These diagrams indicate the various possibilities

Available ion units: 4 ion units are installed in each ship. All diesel engines are provided as standard with soot particle filters.
250 KW 350 KW 450 KW 550 KW 650 KW 750 KW
Itis possible to install units with different performance characteristics for the foreward and aft propulsion units.
& All freight holds are built with double decks and double hull for ecological and savety reasons
N
S |l ] | W |
@ Container hold module =
B
X
or
General Cargo hold module = C_
=l
or
Aft-Module 3 - Foreward-Module
The aft propulsion unit may be provided with Tanker h0|d mOdU|e ] The foreward propulsion units are not provided

jet-propellers or double propellers with jet-propellers.
The steering cabin of all FUTURA CARRIER types are largely identical with respect to technical and
ergonomelric features.

The technical concept and basic features of accommodation modules are identical for all FUTURA CARRIER
types. Division of space, design and finish are individually tailored to the customer's requirements.

All container and cargo holds may be equipped
optionally with the FLEXIGUIDE system, a
cellguide system as bulkhead.
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Nautilus A60

Setting a new standard in
fire protection




seal/inland cargo ship, the Futura Carrier. The first

General arrangement plans of New-Logistics' advanced
Mar yard, at Brake. Tanker and ferry versions are

short
example is expected to be launched late this year by the

Con-
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Two ships passing in the night
are no longer nameless.

GlobalWatch™ AIS takes the guesswork out of
vessel identification. It’s easy to interface it with
your AlS-compatible Electronic Chart System, and it
clearly displays all sorts of critical navigational
information. You'll instantly see data like the name,
MMS], draft, length, and destination of all the ships
in a radius of up to 30 miles. Even dynamic data
such as a ship’s position, speed over ground and
heading are shown. The information is real time
because it’s refreshed constantly. GlobalWatch adds
“intelligent”, dynamic data to your chart overlays.
It even offers simple text messaging on a computer-
like keypad, instead of the cumbersome 9-key
phone pad found on other AIS units.

Just think of the benefits. You can easily navigate
through heavily-trafficked commercial ports. “See”
around bends in rivers to avoid near misses or
collisions. Identify the position of nearby vessels
in dense, blinding fog. GlobalWatch will radically
change the way you view bridge electronics. And
best of all, it’s built by a name you already know
and trust - ACR.

YOUR ULTIMATE WAY OUT

ACR Electronics, Inc. International inquiries, contact ACR Europe +43/1/5 237 237-500  e-mail: ACREurope@acrelectronics.com ® www.acrelectronics.com

A Chelton Group Company

Mandated for commercial vessels; a must-have for luxury yachts

Progress by Innovation

Lubrication oil
Fuel oil
Ballast wateyr

BOLLFILTER

Protection systems
Marine & Power
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BRUNVOLL - the single source
supplier of thruster systems

Refined and proven concepts
teamed up with supreme
technical solutions ensures
low life cycle costs

Another successful story...
The VS 4501 MPSV «Athena

BRUNVOLL — manufacturer of — equipped with 5 Brunvoll thruster
eTunnel Thrusters units. Keppel Shipyard 3631, for
owner SURF.

* Azimuth Thrusters
*Low-Noise Thrusters
*Thruster Control Systems

Full range of services for shipbuilders and shipowners

Elomatic is one of the leading design and engineering companies providing
a full range of services for the international shipping and shipbuilding market.
Whenever you need a reliable project partner, contact us.

crones \SELOMATIC coverens

CONSULTING & ENGINEERING

Itéinen Rantakatu 72, 20810 Turku, Finland
tel. +358-2-412411, fax +358-2-4124444,
e-mail: info@elomatic.com, www.elomatic.com
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An artist’s concept of New-Logistics’ Futura ferry.

Looking to the longer term, New-Logistics is
understood to be negotiating construction of a
pair of double-hull tank vessels for inland
waterways, an iron ore carrier for the same use;
and a combination carrier for transporting
cement in the coastal trades.

Futura tankers

Tanker versions of the Futura Carrier concept
would have a number of additiona advantages,
notes Mr Wulf, as almost al existing vessel
types are single-hull designs, and the
modifications required to convert them into
double-hull vessels have proved difficult and
usually resulted in areduction in cargo capacity.
In the New-Logistics' design, however, the
Futura Carrier hull geometry has enabled the
production of adouble-hull design with the same
cargo capacity as a comparable single-hull
vessel.

The German company has provided details of a
trio of proposed Futura Tanker designs, ranging
in length from 85m to 110m, and in deadweight
from 1500tonnes to 2900tonnes. It has also
developed a family of basic container ships,
ranging in length from 85.00m with a
deadweight of 1600dwt carrying up to 84TEU,
to a much larger vessel of 135m overal with a
deadweight of 6700tonnes carrying 490TEU.

Futura ferry

A family of Futura Ferry double-ended ferry
designs is also on the drawing board, these
having an open car deck on one level and
passenger accommodation above on another,
separate deck. Also intended for use on inland
waterways and in sheltered, coastal waters, the
Futura Ferry aso has a quartet of azimuthing
propulsors and would make use of the same air
bubble lubrication system.

New-Logistics proposed 500-30 Futura Ferry
is80m overall with abeam of 16m, and draught
of 1.80m. Displacing some 1400tonnes, with a
minimum freeboard to the vehicle deck of
2.40m, thisversion has 240lane metres for trucks
and 160lane metres for cars, with 4.5m
headroom on the car deck and passenger
accommodation spaces of some 530m?. The
propulsion machinery takesthe form of aquartet
of 900kW main engines providing a service
speed of 16knots with a400tonne load. 3
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We have more to offer than only our most successful SCHIFFKO CV 1100 PLUS

Presently under construction at:

Jinling Shipyard
Jiangdong Shipyard
Jiangsu Eastern Shipyard
Qingshan Shipyard
Kouan Shipyard

Dayang Shipyard

At the end of 2004 there were
totaly 85 units rebuilt

Your Partners in Shipbuilding and Shipping
including SCHIFFKO® Life Cycle Support

SCHIFFKO GmbH
Consulting, Naval Architecture, Engineering and CAD/CAM-Service for Ship-Owners, Shipyards and Repair-Yards

with Sales Representative for

Contact: Tel.: ++49 40 376090 SCHIFFKO Onboard Computer Systems
SCHIFFKO GmbH Fax: ++49 40 373315

Stubbenhuk 10 email: info@schiffko.com TECHNOLOG GmbH
20459 Hamburg, Germany http://www.schiffko.com email: ADsfko@aol.com

Right on Course.

Building on five generations of experience, Fassmer has acquired a
reputation for setting new benchmarks in the shipbuilding industry.

The most recent example is a modern 48-meter explorer-yacht
currently under construction. As a flexible family-owned and

operated company, Fassmer also specializes in the

production of heavy-duty working vessels, naval craft

and patrol boats. Fassmer clients worldwide have come

to count on our team of highly qualified designers

and craftsmen for exceptional quality, competence

and reliability.

Interested? Contact us for further information.

FASSMER

Fr. Fassmer GmbH & Co. KG - D-27804 Berne/Motzen
Phone [+49] 44 06 942-0 - Fax [+49] 44 06 942-100
e-mail: info@fassmer.de - www.fassmer.de




GERMAN MARITIME INDUSTRIES

Mooring system reduces ship motion

ORKING closely with Marine Service

GmbH, the Hamburg-based
consultancy, Hatlapa has developed an
advanced mooring system primarily intended
for use with larger oil and gastankers. Thisis
specially designed for use on shipsrequired to
load and unload at piers or floating platforms
outside sheltered coastal waters, where they
may be exposed to substantial forces from
wind, waves, and currents that can produce
significant motions.

As the company points out, excessive vessel
motions can lead to an interruption in loading
and unloading or, in a worst-case scenario, to
the disconnection of loading arms and hoses.
Larger vessels can create high dynamic loads
on mooring lines, while cyclic tensioning and
de-tensioning during vessel motions can cause
fatigue in mooring lines in a relatively short
period of time. Hatlapa highlights, however,
that the cause of excessive movement of
moored vesselsis not just the magnitude of the
forces acting on the vessel, but aso of the
cyclical component of these forces.

To reduce the movement of a vessel, it is
necessary to continuously absorb energy from
the system at the same rate at which energy is
‘added' by the waves, currents, and wind. A
conventional solution to reduce the amplitude
of oscillating systems would be to install
shock absorbers or dampers, such as dampers
in the fenders. However, because the speed of
the movement in question is very slow, such a
damper would have to have a very high
stiffness to be effective, thus making the
fenders very stiff and increasing the risk of
damaging a hull during berthing.

Hatlapa's solution to improve the
performance of conventional mooring systems
and reduce vessel motions is to add two
additional mooring winches and lines with a
control system similar to a constant-tension
system. In contrast to constant-tension
winches, however, the control system adjusts
tension of the mooring line depending on the
rotational direction of the winch drum,
allowing them to effectively act as damping
units.

If the drum pays out the line, the pull is set to
the maximum pull of the drum, whilst during
hauling-in, tension isreduced to aminimum to
avoid a slackening of the line, or too large a
variationinthelineload. Steel ropeswith tails
are used in the damping winch unitsin order to
couple rotation of the drum as directly as
possible to the vessel's motions, and the units
can be located on the pier and pull the ship, or
vice versa.

The damping units can be electrically or
hydraulically driven, although a high-pressure
hydraulic system has the advantage that the
cooling required is simpler because, as the unit
continuously extracts energy from the vessel,
heat generated is absorbed from the hydraulic
oil by acooler.

Hatlapa says calculations prove that the
mooring system with damping unitsis capable
of reducing avessel'smotions very effectively,
with, for example, the amplitude of swaying
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motions reduced by about 80% from
approximately 1m to about 200mm in one
instance.

To make sure that the wire staysin good shape
for a long time, notes Hatlapa, a spooling
device should be installed and, depending on
the situation, it might be necessary to install
deviation points in front of the winches to
prevent inadmissible deviation angles of the
steel wire to the spooling device. &

Working with Marine Service in Hamburg,
Hatlapa has developed a mooring system
designed to reduce ship motions in exposed
locations.

RENK Aktiengesellschaft
Gogginger Strasse 73
86159 Augsburg, Germany
Phone +49 821/57 00-627
Fax +49 821/57 00-559
marine.augsburg@renk.biz
www.renk.biz

Double marine gears for the
largest cruise ferry worldwide
called “Color Fantasy”

> Marine Gears from RENK are universally acknowledged as
a hallmark of maritime drive engineering. They have proved their
value for decades when extraordinary technical requirements had

Marine Gears to be met. This experience and expertise is reflected by the following
prominent features: extreme performance, maximum speed (up to
60 knots), low weight, running smoothness and unshakeable
reliability that you need on the high seas.

RENK Aktiengesellschaft
Rheine plant

Rodder Damm 170

48432 Rheine, Germany
Phone +49 5971/790-317
Fax +49 5971/790-208
info.rheine@renk.biz

RENK, a member
of MAN group
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Equipment manufacturers on the crest of a wave

ERMAN equipment manufacturers are

making the most of the current high level
of demand for their products by investing for
the future, which, the VDMA, the German
Engineering Federation, believes is unlikely to
see orders sustained at such a high level.
Speaking in June, Dr Alexander Nirnberg,
chairman of VDMA's marine and offshore
Equipment section, said the marine equipment
industry was using full order books 'to sharpen
our international competitive edge'. With
around 70,000 employees, German marine
equipment suppliers registered sales of
approximately €8.7 billion in 2004, achieving
average growth of 5.2% compared with the
previous year.

Speaking at the VDMA's annual press
conference, Dr Nurnberg said he anticipated
that global shipbuilding production would
probably continue at a very high level for the
next two to three years but anticipated that, due
to the cyclical nature of the industry, what he
called the 'fat years would be followed by lean
ones. 'We want to focus on preparing ourselves
for these now and invest a high proportion of
our profits in the future’, Dr Nuirnberg
explained, noting that, of the many small or
medium-sized equipment suppliers in
Germany, around 80% expected to see further
growth in orders from overseas this year, with

some 60% also expecting more business from
domestic customers - both for container shipsand
Specia-purpose vessels.

However, Dr Nirnberg noted that this gratifying
situation was to some extent overshadowed by
increasingly fierce competition, particularly from
Asia and other non-EU countries, and by issues
such asthe Dollar/Euro exchangerate, difficulties
obtaining raw materials, their high cost, short
delivery deadlines and other factorsthat would not
make it easy for manufacturers to maintain the
current high level of capacity utilisation they are
experiencing or improve their profitability.

Faced with increased competition and with
increased costs, German manufacturers were
concentrating on distinguishing themselves by
developing  innovative  products  and
components, and by focusing on enhancing their
global service and support networks, which had,
he explained, become an increasingly important
factor in the marketplace.

The dominance of the Asian shipbuilding
market continued to be evident in 2004, Dr
Nurnberg noted, and with some 2410 orders
booked worldwide, 633 ships were accounted
for by Japanese yards, 514 by South Korean
yards, 384 by China, 282 by the EU (and 358 by
the newly enlarged EU countries), with 76
orders booked by German yards, and 236 in the
rest of Europe.

Demand for equipment for the offshore oil and
gas industry also continued to increase
significantly as a result of the strong growth in
demand, particularly from China, and high
energy prices, which also stimulated investment.
'In 2004, expenditure by global oil and gas
companies surged by 7.5% to approximately
US$160 hillion, including around US$100 billion
for the offshore area, noted Dr Nirnberg,
referring to German suppliers excellent
opportunities for significantly increasing their
world market share (currently at alevel of about
3%) in the medium term by offering future-
oriented solutions for equipment for deployment
in very deep waters.

Increasingly, noted Dr Nirnberg, marine
equipment suppliers are focusing on serving not
just assuppliers, but aslife-cycle partnersfor their
customers. As he also reported, 'selling marine
equipment increasingly means being where the
customer is, and in this respect our Asian
competitors in Korea and China naturally have
advantages that we have to offset', emphasising
that many German marine equipment suppliers
areinvesting in production facilitiesin the region,
their aim being not just to safeguard exports and
thusaso jobsin Germany by reducing production
cogts, but also ensuring that they have improved
‘market presence’ for sales and service, and are
ableto meet local content' requirements. 82

HSVA participating in Arctic
shipping initiative

HE Hamburg Ship Model Basin (HSVA) is

an active participant in an EU-sponsored
project called SAFEICE, the main aim of
which is to improve the safety and cost-
effectiveness of Arctic shipping, and to reduce
the potential risk of the environmental impact
of navigation in the Arctic. The three-year
project got under way in September of last
year.

Apart from HSVA, research organisations in
Canada, Japan, and Russia are aso
participating. SAFEICE is focusing on
research in three complementary areas:

* iceloading on ships

e development of ship structures for
improved ice load carrying capacity

» anintegrated traffic control infrastructure.

As HSVA points out, customising ships to
enable them to navigate safely in icy watersis
important, but there is also a need for a more
direct and transparent design approach based
on first principles. The project will also find
ways to enhance and improve the support
infrastructure for ships navigating in this part
of the world, including furnishing vessels with
better 'ice state' information, including real-
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time ice charts and forecasts. However, the
main aim of the SAFEICE projectisto create a
scientific basis for new, improved ice class
rules. The specific goas of the project are to:

e develop semi-empirical methods based on
measurements to determine the ice loads
on aship hull

e determine relationships between
operational conditions and ice load

¢ develop ship-ice interaction models

e assessthe designiceloads on ships hulls

e develop methods to estimate the ultimate
strength of shell plating and frames

¢ develop methods to analyse ice damage.

The goals will be achieved by compiling a
database of existing information on ice loads and
ice pressure; using advanced model tests with
local ice-load measurements on the model
surface; and using numerical models to obtain an
overal view of the ice loading on a hull as a
function of the ship speed in asuitablerangeof ice
thickness values. HSVA is the lead organisation
for EU Work Package 6, which isaddressing load
modelling. Further information on SAFEICE can
be found at www.hut.fi/units/ship/research/
safeice/public. 82

SRPs
selected for
innovative
Norwegian
ferries

N order for the propulsors for a

series of five 129.5m double-ended
LNG-powered ferries, which are being
built by Aker Brattvaag, in Norway, for
ferry operator Fjord 1 has been won by
Schottel. The ferries will operate on two
routes in the Bergen and Stavanger
areas, and were designed by LMG
Marin, in Bergen (The Naval Architect,
January 2005, page 18), after extensive
model testing at Marintek, in Norway.

Three larger ferries will each be
equipped with a quartet of Schottel
SCD 2020 Combi Drives (4 x 2750kW,
twin-propeller version) and are
designed for a speed of 21knots.

Two more ferries of similar design but
smaller capacity will be equipped with
four mechanically-driven STP 1515
twin propellers, each of 1600kW, giving
these vessels a cruising speed of
17knots. &
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Fin stabilisers in demand for

cruise ships

A typical modern folding fin stabiliser from B+V Industrietechnik, showing the tip fairings now fitted

to all models to reduce cavitation and improve lift.

AMBURG-based B+V Industrietechnik

has recently secured its 528th order for fin
stabilisersin the form of a set for the new cruise
ship ordered by NCL from Meyer Werft in May
of this year. The company has enjoyed a high
level of ordersfor itsrange of fin systemsduring
the last 12 months, securing a particularly large
number of ordersfor cruise ships.

As the company notes, the development of
modern ferries, cruise ships and larger types of
yacht has led to increased demand for roll
stabilisation, a demand that B+V
Industrietechnik has responded to with its
Simplex-Compact retractable S-series and FK-
seriesfixed types. Today, al Simplex-Complex
fin stabilisers from the company are equipped
with anti-vortex fairings to prevent the onset of
cavitation, and thus increase lift, reduce drag,
and save fuel.

The new NCL liner will be fitted with S700
fin stabilisers each with an area of 14mz. In July,
B+V Industrietechnik also received an order for
S300 fin stabilisers with areas of 4.2m? for three
vessels for the Norwegian Coast Guard, and in
April signed a contract with the Italian yard
Nuovi Cantieri Apuaniafor S400 fins each with
an area of 5.5m? for a quartet of ferries for

Genoarbased Grimaldi. Earlier in the year, two
shipsets of 16m? S700 fin stabilisers were
ordered for Aida newbuildings at Meyer Werft.
Both Grimaldi and Aida are repeat customers
for the German company's products.

B+V Industrietechnik fin stabilisers have also
been ordered for newbuildings at Aker
Finnyards for Royal Caribbean International.
Each of the two Freedom-class vessels now
under construction will receive S800 fin
stabilisers with fin areas of 18m? with
negotiations for fin stabilisers for the third
Freedom-class vessel currently ongoing.

The company's range of fin stabilisersis split
into eight sizes, starting with the smallest - the
S100 - and ending in the largest - the S800.
Each of the different models in the range can
aso have different surface areas, the areabeing
determined in accordance with the cruising
speed of the vessel to which it is fitted; faster
vessels require a smaller surface area, whilst
vessels cruising at alower speed have alarger
fin area. Thisis, for instance, why the smaller
Aidavessels mentioned above have finswith a
surface area of 16m? whilst those stabilisers
for the Freedom-class liners have an area of
18m2 &

New cruise class for Celebrity to

be constructed

N August, Meyer Werft confirmed that it had

won another important potential order in the
form of the first of a new class of cruise ships
for Royal Caribbean Cruises' Celebrity
division. The letter of intent between the two
companiesincludes an option for asecond ship
of the same type.

In a statement issued at the time, Meyer
Werft said the new design would be Celebrity's
first wide-body vessel, and would be 117,000gt
with a length of 314.85m and breadth of
36.88m, making it a post-Panamax ship.

The 1425-cabin cruise ship  will
accommodate 2850 guests (double occupancy)
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and 1250 crew, with more than 90% of the
ship's cabins being outside, and more than
90% of those having balconies. Meyer Werft
said the standard cabin on the new ship would
also be 'much larger' than the cruise industry
standard, the average standard cabin on
Celebrity's new ship being 19.9m?. Other
distinctive features are planned for the new
design and will be announced in coming
months.

Celebrity Cruises expects delivery of the
ship in Autumn of 2008, and has to exercise
the option for the second vessel by March
2006. &

Solutions for the
shipbuilding industry

Compressed Air Receivers

Phone +49 (0) 5941/604-252
Fax +49 (0) 5941/604-202

e-mail: nk@neuenhauser.de
www.neuenhauser.de
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Germanischer Lloyd at forefront of key research

projects

ASSIFICATION society Germanischer

loyd is playing a key role in a number of
international research projects and, like
shipbuilders and  marine  equipment
manufacturersin Germany, reportsthat it enjoyed
an excellent 2004 and has had a good start to
2005.

The worldwide boom in orders for
newbuildings is reflected in the level of ship
classification business secured by the society,
leading to significant growth in consolidated
sales revenues of 22.7% to €268.5 million.
"Thanks to the order boom in newbuildings, sdles
revenues were boosted in the business area of
material  and  component  inspections.
Furthermore, the large number of new ships
delivered led to considerable growth in surveys of
the fleet in service, and turnover aso rose as a
result of the introduction of the ISPS Code and
associated certification', noted the society.

Asof theend of 2004, Germanischer Lloyd has
844 newbuildings on its orderbook, with a
worldwide market share of 45.6% for container
shipsand 21% for multipurpose ships. More than
370 ships classed by Germanischer Lloyd were
delivered in 2004, and the fleet-in-service grew
by 8.5% to 5401 ships and atotal of 47.8 million
ot. Reckoned by tonnage, the average age of the
GL fleet is nine years, and as of May 2005, GL
was classing 5462 ships or 48.9 million gt.

Inthe current year, the tonnage for which GL is
responsible will exceed the 50 million gt mark,
and despitethefull workload at yardsworldwide,
further increasesin turnover are anticipated. As of
early May, Germanischer Lloyd had an
orderbook of 940 ships amounting to amost 19
million gt.

Thisyear saw the kick-off meeting for the four-
year SAFEDOR project, for which GL is co-
coordinator. SAFEDOR stands for design,
operation and regulation for safety, and the
SAFEDOR Steering Committee includes
representatives from across industry, including
flag states (the Danish Maritime Authority),
classification societies (Germanischer Lloyd and
DNV), shipowners (Carnival), and shipyards,

also equipment manufacturers such as SAM
Electronics, and academia (Glasgow and
Strathclyde Universities).

The EU-sponsored project involves more than
50 organisations drawn from across the EU
maritime industry, and is focusing on risk-based
ship design in which safety levels are considered
as objectives in the design process from the
outset, rether than being treated as a constraint,
as is the case using today's conventional ship
design methods and prescriptive rules.

It isanticipated that this new approach will aso
provide scope for novel and inventive design
solutions and encourage innovation, and whilst
the work of the project aimsto achieve advances
in maritime safety that will benefit the
international shipping community asawhole, itis
also envisaged that the competitiveness of
European companies will be enhanced.

Whilst SAFEDOR is building on existing
methods of reliability theory and the formal
safety assessment approach adopted by the
International Maritime Organisation (IMO), one
of the project's key objectives will be to develop
aproposal for anew regulatory framework which
will enable the approval of innovative ships that
challengetoday'srules.

A total of nine concept designs - including
cruise liners, ro-pax ferries, gas tankers, il
tankers, and container ships - will be used to
demonstrate the project results. Individua studies
are tackling areas such as structural integrity and
assessment of risks from flooding, collision,
grounding, fire and explosion. Other subjects for
consideration include bridge management and
operations, cargo securing and lifesaving
arrangements.

Benefits of paperless document transfer
GL aso notes that shipyards, engine
manufacturers, and equipment suppliers are
increasingly exchanging technica drawings and
documents with the classification society in
paperless form, and GL now has more than 30
customers worldwide participating in a new
Internet platform named Global Exchange (or

Globe for short). More than 400 drawings a
month are dready being exchanged
electronicdly, and al of the information needed
for plan approval can be transmitted conveniently
and speedily in digital form.

GL says the benefits offered by electronic
transmission of documents include: faster
throughput timesfor plan approval; reduced costs
with reduced administrative effort and no need to
make copies, and information on the state of plan
approval is updated continually and available
worldwide.

Using Globe, documents to be approved are
exchanged between yard or manufacturer and
Germanischer Lloyd in PDF format. Another
benefit is that the platform can be reached
through a standard browser without the need for
any additional software. Access is password-
protected, and the security of the digital data
exchange is ensured by SSL encryption of the
type used for home banking. Enhanced security
is available on the basis of the RSA Token
system.

Shipping companies and owners of bulk
carriers can now use a new database devel oped
by Germanischer Lloyd to obtain comprehensive
information about all of the requirementsrelating
to structure and equipment in connection with the
cargoes to be conveyed using GL's new cargo
compliance tool Provisions for Transportation of
Solid Bulk Cargoes (PROTQOS), which was
unveiled at the Bulker Forum earlier thisyear.

PROTOS references all statutory structural and
equipment-related requirements applying to a
bulk carrier for a specific cargo. As GL notes, in
view of the approximately 60 or so different
types of solid bulk cargoes which bulkers carry,
requirements for, for example, ventilation and
explosion protection, may differ considerably.
On the basis of a ship survey, the PROTOS
requirement catalogue, and an examination of
the ship's documents, GL can issue a '‘Bulk
Certificate’ and a Document of Compliance for
the Carriage of Solid Bulk Cargoes confirmsthat
the ship meets the prerequisites for proper and
safe transport. ¥
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50th anniversary for Schiffko

N September 23 this year, Schiffko, the
eading German nava architectura
consultancy will celebrate its 50th anniversary.
The company's name is derived from the German
words for ship design and development, which
reflects the intentions of Professor Dr-Ing Kurt
Wendel, a lecturer in naval architecture at
Hanover and Hamburg Universities, and Dipl-Ing
Wilfried Stummer, who founded Schiffkoin 1955.
Since the company was set up, Schiffko has
worked on the design, consulting and engineering
of some 1500 vessels with a total capacity of 7
million gt, and participated in another 2000 naval
design projects, studies, or tendersover the course
of the last five decades.

Schiffko is particularly well known today for
container ship designs, especidly for its CV 1100
Plus feeder types, which have been continuoudly
enhanced to meet the latest rules, regulations, and
developmentsin container traffic, with 1SO, Euro,
and high-cube box sizes. So successful is the
concept said to have been that the number of
repest ships has now reached the 100 mark, with
vessels currently under construction at eight
shipyardsin Chinaand Romania

Depending on owners requirements and
availability of equipment, various options are
available in propulsion and power generation
mechinery aswell as deck equipment, aong with
high ice strengthening for Baltic trades. To meet
the growing demand for reefer container transport
with high-cube containers, Schiffko developed the
300XT reefer container ship for air- and water-
cooled containers, a lengthened 350X T version,
which isoptimised for afull number of high-cube
boxes in the holds and &l air-cooled containers,
as well as the more beamy 450XT (1250TEU)
version.

For P& O Nedlloyd - now named Blue Star Ship
Management - and its Mercosul Line, Schiffko
developed the 1700TEU capacity CV 1700 Plus
container vessel, four examples of which are now
under congtruction at Brazilian Shipyard Estaleiro
Itgjal SA.

This design has been further enhanced for
higher cargo capecity and reefer cargointheform
of the CV1800-550 and the till larger CHC2500
- whichis strengthened for heavy cargo and metal
coils (al Schiffko container types are suitable for
transport of heavy cargo, making the designsvery
versatile, and alowing ownersto usethe shipsfor
various trade patterns).

Following the very successful consultancy
service provided to the Middle East owner United
Arab Shipping Co (UASC) in Kuwait/Dubai for
its series of 10 3800TEU vessels constructed
simultaneously at three shipyards in Japan,
Schiffko was awarded a contract for tender
specification and bid evauation for that
company's new 6800TEU jumbo container ships,
assisting UASC in the contract award to builder
Hyundai Heavy Industries. Schiffko was also
awarded the plan approval, construction
supervision, and acceptance on behaf of the
owner, with delivery of the last of the series of
eight vessels planned for the end of 2008.
Ongoing design studies by the consultancy are
focussing on even larger container ships with
capacities of 10,000TEU-12,000TEU.
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The pipelay barge PLB 132, one of Schiffko's latest designs, is approaching completion at SADRA

shipyard, in Iran.

.,

Profile of the new Schiffko CV350XT container ship, which is mainly geared to carrying large numbers
of refrigerated boxes; all holds are engineered to load up to 155FEU air-cooled containers.

On behalf of Indian client Oil and Natural
Gas Corp (ONGC), Schiffko continues to
provide consulting activity for the
construction of anew seismic survey vessel - a
dual-source, six-streamer, 3D type - with plan
approval, construction supervision, and
acceptance at Amur Shipbuilding Plant, in
Russia, on behalf of the owner. Previously,
Schiffko prepared the very extensive tender
design and bidding documents for the new
vessel, which will be delivered at the
beginning of 2007.

For the German Navy, Schiffko has just
completed the design of deck equipment for the
conversion of two replenishment tankers, Rhon
and Spessart, vessels which will be capable of
replenishing two warships at the same time with
fuel, water and kerosene, using the latest NATO
tight-wire system.

Schiffko also contributed to the Innovative
Barge Train (INBAT) project funded under the
European 5th Framework Programme for inland
shallow-water transportation by developing
innovative, lightweight push-barge trains made of
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new materials and using joining techniques new
to shipbuilding. Following on from the promising
conclusions of this research work, Schiffko is
preparing a project for ademonstrator unit.

As highlighted elsewhere in this feature,
Schiffko has also been closely involved in the
design (with New-Logistics) of the innovative
Futura Carrier concept, thefirst example of which

is under construction at Con-Mar shipyard in
Germany. For this project, Schiffko not only
prepared the basic design with dl classification
drawings, but also produced the detailed design
with full set of workshop information, applying
the ShipConstructor software.

This year has dso seen Schiffko complete the
design of a new pipe-laying barge, PLB 132,

whichwill usethe S-lay techniquefor pipelines of
up to 1.01m diameter including piggy-back pipe
of 101mm diameter to awater depth of 200m for
operation in South Pars Gas Field in the Persian
Gulf. The construction of the vessel is
approaching completion at SADRA shipyard in
Iran, and PLB 132 is due to be delivered and
commissioned into service shortly. &

A computer-generated profile of the new 1721TEU container ships to be built at Estaleiro Itajai for Mercosul. They are specially designed to trade along
the South American coastline, being able to access ports situated on large rivers in that region.
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Roll damping with VSPs

HE well-known as a supplier of Voith

Schneider propellers (VSPs) and Voith
cycloidal rudders (VCRs) for main propulsion,
Voith Schneider, says studies it has carried out
recently suggest that VSPs and VCRs could also
have an important roleto play inroll stabilisation
onboard a wide range of vessels as diverse as
crane ships, offshore supply vessels, and
corvettes.

In order to reduce rolling motions, rotational
movement about the ship's longitudinal axis
needs to be reduced by a producing moment that
periodically opposes the moment on the ship
that causes the rolling motion. Generally
speaking, roll stabilisation techniques are of two
main types, active or passive. Active operation
produces a counteracting moment by means of
actively controlled machines. Examples of this
type of technique include fin stabilisers
(retractable or fixed) and active tank systems.

The advantage of active systems of thistypeis

that they have good roll-damping
characteristics, the disadvantages are:
complexity and expense, high weight

(particularly theliquid used tofill roll stabilising
tanks), alarge volume within the ship isrequired
to accommodate them, they can be
maintenance-intensive, and fin stabilisers only
work efficiently at design speed - and can even
add to avessel'sresistance, even when retracted.
Fin stabilisers also increase a vessel's draught.

The passive mode of operation works on the
principle of increasing roll resistance and thus
damping rolling motions through the use of, for
instance, bilge keels. However, as Voith points
out, VSPs and VCRs can generate both
propulsion and steering forces, and the thrust
produced can be adjusted extremely rapidly in
magnitude and direction.

This very rapid generation and variation of
thrust, and the very high moments produced
make it possible to use the VSPand the VCR to
reduce rolling motion, particularly when aship
is stationary or at low speed. Recently, Voith
has completed a series of investigations to
prove the efficacy of VSPs and VCRs in this
role, in order to demonstrate that the propulsors
can damp the rolling motion of a ship (without
forward motion) and reduce the oscillation of a
suspended load in case of afloating crane, the
damping effect being referred to by the
company as 'active damping'.

To prove the concept, studies were made to
demonstrate the effectiveness of such
propulsors on several vessel types, including a
crane ship, an offshore supply vessel, and a
corvette. In the case of the corvette, Voith
assumed a vessel with alength overall of 84m,
breadth of 10.8m, draught of 3.7m, and
displacement of 1800m3. The metacentric
height GM on which the computation was
based was 1.2m.

Two VCRs with a static thrust of a total
117kN were used as a basis for the
computation of the active roll damping
achieved, a value that corresponds to 85% of
the maximum attainable transverse force,
which was reduced in order to make allowance
for the mutual influence of the VCRs.
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Voith believes that VSPs and VCRs can play a key roll in reducing roll damping in addition to acting

as propulsors.

Assuming awavelength of 174m with aperiod
of 10.5sec, thisarrangement was found to reduce
the roll effect aimost entirely for a significant
wave height of H 1/3 > 1m. The amplitude of the
rolling motions was reduced by half in the case
of asignificant wave height of H 1/3=2m. The
roll reduction achieved was smaller with higher
waves.

For the crane ship, Voith assumed avessel with
alength bp of 133.8m, breadth of 26.5m, draught
of 6.5m, and displacement of 15,820m3. The
metacentric height on which the computation
was based was GM = 1.3m.

Two VCRs with a static thrust of 417kN were
used for roll damping. With crane ships, even
small rolling motions can produce large roll
excursions as a result of the load hanging on the
hook.

For the most unfavourable significant wave
period in a natural swell with 1.5m significant
wave height, Voith's calculations demonstrated
that the amplitude of the oscillation of the load

can be reduced by approximately 50%. A larger
reduction in the oscillation amplitude is possible
for smaller significant wave heights.

The platform supply vessel in question was
assumed to have a length bp of 77.4m, with a
breadth of 19.2m, draught of 6.05m, and trim of
0.6m. The metacentric height on which the
computation was based was GM = 1.3m.

The ship was assumed to be fitted with two
V SPs, producing atota transverse thrust of total
467KkN, including the factor 0.85 as stated above
caused by the mutual influence of the VSPs.

On this vessel, the rolling motions were amost
completely suppressed up to a significant wave
height of 6m and along-crest periodic swell with
aperiod of T = 15 seconds. The same damping
characteristics were computed up to a wave
height of 3m for awave period of T = 10 seconds.
In contrast to the corvette, thereductioninrolling
motion reduction of the PSV increases with
increasing GM and reduceswith diminishing GM
for awave period of 10 seconds. 82

THE NAVAL ARCHITECT SEPTEMBER 2005



Simplex-Compact Seals
More than 50 years of know-how makes us one
of the leaders in sterntube seals’ technology. See us in
. . . Shanghai, December 6-9, 2005
Safe and reliable, the right solution for your vessel.
Go for it — contact us!

B+V Industrietechnik GmbH H H
Hermann-Blohm-Str. 5 B+V I ndustrleteChnlk
20457 Hamburg, Germany

Phone: +49 40 3011-2639

Fax:  +49 40 3011-1950

E-mail: salesms@thyssenkrupp.com

www.simplex-turbulo.com

Q.
Q.
-
S
N4
c
o)
n
n
>
-
—

STERNSAFE™
COMPOSITE MARINE BEARING PACKAGES
Cutting through life costs...

Bearing can operate water or oil lubricated allowing vessel
to return home or complete charter in the event of seal
failure

Proven not to seize or damage shafts giving no ship towing
costs

Press fit or resin bonded to reduce shipyard costs

Ultimate security for the shipowner

Railko Limited UK
E-mail: info@railko.co.uk
Web: www.railko.co.uk

Represented in China by




GERMAN MARITIME INDUSTRIES

New leading-head rudder for tankers and bulk

carriers

ECKER Marine Systems has become well

known for a wide range of rudder designs
for specific ship types, anotable example being
itstwisted leading-edge flap (or TLFKSR) type.
More recently, the company has also developed
an innovative solution for bulkers and tankers,
and other types of larger, slower-moving
vesselsin the form of the Herus rudder.

In this design, the rudder blade is supplied
together with the leading head and steering gear
foundation, and the shipyard welds the leading
head structure into the aft end of the hull as a
complete structure module. The steering gear
foundation is also incorporated into the module,
and no additional alignment procedures are
required by a yard. This permits a smple and
quick installation of the rudder system.

The leading head replaces the rudder horn of
traditional semi-spade arrangements, and is
formed from atrunk-tube connected to aforged
bearing housing. Additional fairing, using the
profile of the rudder blade, provides extra
stiffening. Steel castings are thus no longer
required, which ensures that material quality is
guaranteed and production lead-time is
reduced.

The main neck bearing in the leading head
structure is positioned close to the centre of
pressure on the rudder blade, which means that

A recent reference for Becker Marine Systems' TLFKSR rudder design, an example of which is seen
here, is the new 8400TEU container ship Savannah Express.

“Hi Marines”,



the bearing is continuously submerged. This
improves |ubrication, and absorption of
bending moments is dominated by the leading
head rather than the rudder stock. The rudder
stock's diameter and hence its weight are
therefore reduced.

In respect of hydrodynamic performance, the
Herus rudder should offer most of the
advantages of a spade rudder, with virtually the
entire propeller slipstream being captured by
the moveable rudder area; as a result,
deflection of the propeller slipstream is
optimised and side forces developed are
increased. The reduced diameter of the rudder
stock allows a thinner rudder section to be
used, resulting in reduced drag, and the fixed
leading head also has a favourable effect on
course-keeping.

Among notable recent references for the
TLFKSR rudder isthe 8400TEU container ship

New modular cabin system

REMEN-based Kaefer Isoliertechnik has

developed a new customised modular
cabin system, the MCS, based on the Lolamat
wall and ceiling material developed by its
subsidiary CF-Systems GmbH. The new cabins
are of lightweight design and said to be easy to
assemble into complete, finished units. The
material used isalso fire-resistant and designed

prefabricated provides the new concept with
a key advantage in as much as installation
time onboard is reduced and, since electrical
connections are also pre-assembled, interior
designers can begin furnishing the cabins
immediately, saving time and money.

The original Lolamat wall and ceiling
system was developed especially for

to reduce transmission of airborne noise.
Kaefer believes that the fact that the
system modules (including surfaces) are

passenger ships and mega yachts, and is
available with awide range of finishes, from
wall paper, to veneer to any choice of
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Savannah Express, which completed initial sea
trialsin late March. Savannah Expressis owned
by Norddeutsche Reederei Schuldt GmbH &
Co and is currently the largest ship in its fleet.
This post-Panamax ship is equipped with a
67m? TLFKSR rudder, and has a propeller
diameter of 9.1m and a service speed of around
26knots. &

A Becker Herus rudder installation, showing the
extra leading head fabrication above the
horizontal plate. This offers hydrodynamic
efficiency and bending moment absorption, as
well as improved course-keeping.

special surfaces, and can also be used to
design corridors, gangways and public
rooms such as restaurants.

Lolamat is a very lightweight, seamless
panel which is fire-resistant. The system
uses a sandwich construction, which is
glassfibre reinforced, and the filling consists
of fire-resistant materials and mineral wool
to B15 standard. Cabins can be fitted with
ceilings or with fully fitted airconditioning
units. &

Special Products
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Innovative drive and hull lines for Norwegian ferry

'OR DECADES, double-ended ferries have

been an important market segment for
Voith Turbo Marine, and the company has
equipped atotal of 372 such ferries with Voith
Schneider propellers (VSPs). Using its
experience with such vessels, Voith has
engaged in a number of studies designed to
optimise the propulsive efficiency of double-
enders, and notes that, in light of increased
fuel costs, one of the main goals of its work
has been to optimise hydrodynamic efficiency
and the efficiency of the propellers, thus
leading to improved efficiency, reduced fuel
costs, and more environment-friendly
operation.

The company's efforts culminated in the
design and construction of the Norwegian
double-ender Julsund, which was delivered to
MRF in Norway late last year. At 83.90m
overall, Julsund has a length between
perpendiculars of 80.90m, beam of 15.30m,
draught of 2.60m, a car deck of some 82.90m,
and is capable of carrying 87 vehicles and 196
passengers. The machinery selected for this
double-ender is based on a quartet of main
engines, each of 404kW, linked to Voith Turbo
VSP 18 propulsors. Using CFD techniques,
Voith Turbo Marine improved the hull lines
for the vessel, results which were verified
during model testing at Marintek and during
seatrialsin December 2004.
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The original hull lines (left) for the ferry, and the lines optimised by CFD (right).

Voith Turbo Marine also developed a new
propeller type for the Norwegian ferry with a
propeller size of 18 (a blade radius of 1.8m).
Compared with the previous model, this
propeller increased the power available by 56%,
to 780kW.

The ferry is distinguished by a high level of
course stability and manoeuvrability. Voith
Turbo Marine notes that the customer also
attached a high level of importance to ensuring
that the ferry had an adequate service and low
investment cost, objectives which Voith was

able to comply with by optimising the ship's
lines, selecting the new propeller type, and by
adopting an innovative arrangement in which
the fore and aft VV SPs are each connected to two
motors, via belt drives.

By adapting the pitch of the propellers, it is
possible to operate the double-ended ferry at its
service speed using only one of the two motors.
Asaresult, maintenance work can be carried out
on themotor at standstill, which, in turn, extends
the service intervals between maintenance
routines and the service life of themotors. <&
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Record-breaking Norwegian Jewel delivered

N early August, Meyer Werft, in Papenburg,

handed over the 93,500gt cruise ship
Norwegian Jewel to Norwegian Cruise Line
(NCL). Built in just 22 months, the vessel is
the first of a series of four new liners which
Meyer is building for NCL; she is the fifth
vessel that the yard has built for the Star
Cruises/NCL group.

Claimed to be the largest Panamax ship of
her type, Norwegian Jewel also has the highest
number of cabins on a Panamax vessel (1188,
of which 70% are outside) and, with a
maximum speed of 25.60knots, she is
particularly fast compared with other ships of
this size. Norwegian Jewel is also believed to
be the largest passenger vessel ever built in
Germany.

Fitted with podded propulsors and diesel-
electric machinery, Norwegian Jewel is
294.13m length overall, with a moulded
breadth of 32.20m, and has 15 decks in total.
She is designed to carry 2376 passengers, has
a crew of 1100, and is classed by DNV,
bearing the notation + 1A1 Passenger Ship,
ECO, CLEAN.

Last May saw confirmation of the latest
order for Meyer Werft from NCL in the form
of a sister to Norwegian Jewel. This latest
order follows that announced in December
2004 for an identical ship to be delivered in
February 2007.

Norwegian Jewel is the largest Panamax ship of its type and the largest passenger vessel ever built

in Germany.

Also, in June, the yard secured ordersfor apair
of LPG tankers for Solvang, in Norway, these
ships being 154.90m length overal, with a
breadth of 22.70m, and cargo capacity of
17,00m?.

Some examples of the quality public rooms and accommodation on Norwegian Jewel.

Although not prominent recently, gas carriers
have been a speciality of Meyer for many years.
In July, the yard also secured an order from
Reederei Aida Cruisesfor an 86,500gt cruise ship
for delivery in April 2008. &
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CFD fire simulation on ships with mechanically
ventilated enginerooms

In this article, by GW Zou, H Dong, Y Gao,
Department of Building Engineering,
Harbin Engineering University, Harbin,
China, and W K Chow, Research Centre
for Fire Engineering, The Hong Kong
Polytechnic University, Hong Kong,
China, fires on ships with mechanically
ventilated enginerooms were simulated
by computational fluid dynamics (CFD).
Large eddy simulation was used to
simulate the fire environment under four
different ventilation conditions with the
same fire. The CFD package Fire
Dynamics Simulator (FDS), based on the
modified set of Navier Stokes equations
for thermally driven buoyant flow, was
selected.

I Pfire safety should be evaluated carefully
Ref 1]. The engineroom in aship is nearly
always positioned at the lower part of a vessel
and it is the key element in providing power for
operating ship facilities and systems, thusrisk of
fire is high due to machines, electrical
equipment, and liquid fuel and exhaust-gas pipes
- 75% of ship fires are reported to begin in such
spaces [Ref 2].

Fire detection and suppression systems are
more difficult to providein the usualy relatively
small engineroom because of the units inside.
Corridors, passages, and staircases are narrow,
making evacuation and fire control very difficult.
Therefore, it isvery important to understand fires
inthisarea, so asto design effective softwarefire
safety management and hardware fire protection
engineering systems [Ref 3].

In this article, ship engineroom fires with
forced ventilation were studied. The CFD
package Fire Dynamics Simulator (FDS)
[Refs 4-9] based on large eddy simulation
(LES) was used. Thismodel had been applied
[Ref 10] to study air pressure in awell-sealed
chamber and was found to be very helpful for
such studies. Air flow characteristics under
four different ventilation conditions with the
same fire were investigated and the transient
distributions of air flow parameters during the
development of the fire were predicted.

Compressible buoyant air flow of low Mach
number will be induced by a fire in a closed
chamber with mechanical ventilation. There
are difficulties [Refs 4-6, 11] in solving the
set of conservation equations numerically
while converting the set of partial differential
equations into discrete forms. For example,
employing a high-order scheme for changing
equations into discrete forms in time and
space with very small intervals; air speed
under buoyancy isrelatively low, say 4m/sec*
to 5m/sec?; the size of an engineroom is
relatively large in comparison with the eddy
sizes; and longer computing time is required
with small time steps. However, using a
second-order or even higher-order difference
scheme might have numerical instability.
CFD software commonly used in the market
might not be suitable.
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Fig 1. The ship's engineroom used in the simulations.

In FDS[Refs4-9], the set of Navier Stokes (N-
S) equations was modified for buoyant flows
with low Mach number [Refs 6] together with
large eddy smulation. Thissoftwareisspecialy
developed for simulating building fires.

The discrete form of the momentum equation
can yield the Poisson equation for total pressure.
In the discrete form of the filtered N-S equation
set, the finite difference method and staggered
grid system are used. The explicit second-order
accurate Runge-Kuttaform is adopted in solving
the discrete form of the equations in time; and

second-order accurate central difference formis
employed for the discrete equation in space. The
Poisson equation is solved directly through Fast
Fourier Transforms. Theoretical details were
discussed in the literature and are not repeated
here.

Numerical experiments

The engineroom in a small ship of length 50m
and width 8m was considered [Ref 12]. The
engineroom is of length 8m, width 8m, and
height 3.2m as shown in Fig 1. Two diesel
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engines, two power generators, one centralised
air-conditioning unit, one cubicle switchboard,
and one working bench were provided. There
are corridors of width 0.8m and height 1.8m on
the two sides, each accessing to a door and a
staircase. The door is of width 0.8m and height
1.8m.

There are two ceiling vents for exhausting hot
air inthe plant room. Low-noiseaxial fanswith
exhaust rates 9000m¥/h*-12000m¥h* were
installed. The value of 3.0m*¥sec* was used in
this study.

Three-dimensional Cartesian coordinatesx, y,
and z were adopted, with length along x of 8m,
width along y of 8m, and height along z of
3.2m. The grids are uniformly distributed of
size 0.1m. The grid numbers NX, NY, and NZ
along the x, y, z directions are 80, 80, and 32
respectively.

Predicted data were studied at three locations
A, B, and C, with 17 vertica points at intervals
of 0.2m at positions A and B. The smoke layer
height was determined at B and C; and the
pressure inside the engineroom was investigated
at B at 1.5 m from the ground.

A fire of size 1.0m x 1.0m was located at the
central axis at 0.5m from the rear wall. As
leaking oil inside the engineroom is
inflammable, the heat release rate Q (in MW) at
the early stage of the fire is taken as ultra-fast
growth t* with a cut-off value of 2MW at
100sec:

{ 0.2 t<100sec
Q= (1)
2 t>100sec

The curve is shown as the 'FDS input' curve in
Fig2.

Four different ventilation conditions under the
same fire were smulated: Case 1: doors closed,
fans operating; Case 2: doors open, fans not
operating; Case 3: doors open, fans operating; and
Case 4: doors closed, fans not operating.

In practice, the doors are closed so that
unauthorised staff cannot enter. The fans in the
ventilation duct are switched on for cooling the
engineroom asin Case 1. In case of afire, fans
and the ventilation duct might be closed to prevent
the fire spreading and cut off air supply to sustain
combustion.  The doors are open during
evacuation and fire suppression asin Case 2.

For reducing the smoke threat to humans and to
increase visibility during evacuation and fire
suppression, fans and ventilation ducts are open
for extracting smoke. The doors are open aswell
and thisisthe situation for Case 3. In the case of
afire, the engineroom might be completely sealed
during fire suppression to cut off the supply of
oxygen; thisisthe condition for Case 4.

All solid wallsare constructed of steel with heat
conduction rate of 43.2 Wm*K™, specific heat of
470 kg'K*, and density of 7790 kg/m*. Thewall
surface is under non-dlip condition which can
conduct heat. The velocity near the wall U is
given in terms of the vertica distance Y of the
wall grids:

u=Y® ...(2
Free boundary is adopted for the interface

between the computation region and the external
environment, which allows free fluid flow in and
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out of the computation region. The pressure on
thefree boundary isequa to the ambient pressure,
the velocity gradient and temperature gradient are
both zero. The outlet of the vent opening has a
congtant volume flow rate. A personal computer
with a CPU of 2.0GHz and RAM of 1.0GB was
used to smulate the results up to 700 seconds; the
computationa time required was 51hours.

Heat release rate of the fire

Inthe FDS, thefire sourceisdescribed by the heat
release rate (HRR) per unit burning area. The
caoric vaue of the fue is transformed into the
flow rate of fuel per unit area. Then the fuel is
injected into the calculation region through the
solidwall or opening. Combustionwill take place
once the fuel is mixed with oxygen and heat will
be released. Therefore in each case, there is an
HRR as an input parameter, and an output HRR
calculated based on the consumption rate of
oxygen in the simulation process.

Theinput HRR curves and the calculated HRR
curves for Case 1 and Case 4 are shown in Fig 2.
Theinput HRR curves for the four cases are the
same. Astheoutput HRR curvesfor Case 1, Case
2, and Case 3 are basicaly the same, only the
results of Case 1 are presented in the figure.

In Case 4, the doors were closed and the fans
were not operating, the HRR devel oped according
to Q = 0.2t2 to amaximum value of 2MW. After
staying at the maximum value for 40 seconds, the
HRR started to decrease. When dll of the oxygen
had been consumed inside the engineroom and
there was no fresh air supply, the fire was
extinguished at 250 seconds. From the HRR
curves, it can be observed that fire suppressionin
a'sealed' room was achieved in Case 4.

Smoke layer thickness

Smokein afireisamgor threat to human dueto
the optical obstruction, toxicity, and high
temperature. Combustibles inside an engineroom
aremainly leaking oil and electric cables, both of
which generate large volumes of black and toxic
smoke. Black smoke reduces visibility, delaying
evacuation. As a result, occupants would be
exposed longer to high temperature and toxic
gases.

The predicted variations for the smoke layer
interface height at B and C for the four cases are
shown in Figs 3aand b. It is observed that the
smoke layer interface height at positions B and C
are similar. For easier comparison, the smoke
layer height a B in the four cases are presented
together in Fig 3c.

The smoke layer height in Case 1 and Case 3
are about the same at 1.9m. Smoke can be kept at
a higher position, ensuring that it is less
hazardous. The fans in these two cases were
operating, and most of the smoke was extracted
out by thefans.

Thesmokelayer heightin Case2is 1.3m, lower
than the human body and would be dangerous.
Since the fans were not operating in this case but
the doors were opened, smoke would flow out
through the door. In Case 4, the smoke layer
interface height was below 0.5m from 100
seconds to 450 seconds. Smoke would fill up the
entire engineroom.

Air pressure
The pressure variation curves a A at 1.5m from
the ground are shown in Fig 4. The pressure
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variationsfor Case 1 are shown in Fig 4a. Since
enginerooms are required to be well seded, there
was no other air flow path except the fan opening
inCase 1. Whenthefansarerunning, air pressure
inside the engineroom is decreased to a negative
vaue, however, such alarge negative pressure
would not occur if there are other air flow
paths due to leakages. The actual extraction
rate of the fans cannot reach the ideal state as
in the numerical calculations.

As seen in Fig 4b, the pressure in Cases 2
and 3aresimilar. It isbecause the doors were
opened, so the pressure inside the engineroom
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Fig 4. Pressure variations at point A at 1.5m
above floorplate level.

was close to ambient. Pressure contours on
the central plane along the y direction at 300
seconds for Case 2 are shown in Fig 5. Itis
observed that the neutral planeis at 2m above
the ground, the pressure is negative below the
neutral plane. Therefore, the two pressure
difference curves in Fig 4b are both negative.
The fans were operating in Case 3 but not in
Case 2. The negative pressure in Case 3 is
lower than that in Case 2.

The pressure curve for Case 4 is shown in
Fig 4c. Since the doors and the vents were all
closed, air temperature increased inside the
engineroom due to heat released during
combustion. As gases inside the engineroom
heat up, pressure was higher than ambient.
Under a 2MW fire, pressure inside the
engineroom reached more than 1200Pa.
Therefore, when sealing a room for fire
suppression, staff are not recommended to
enter too early, as hot gases expelled when
opening the door (ie, the back-draught) might
injure people, and supplying fresh air while
opening the door might lead to re-ignition.

Discussion

The occupied zone is roughly up to the height
1.4m to 1.8m above ground level. Hot air at
that height can greatly affect evacuation, fire
detection, and suppression. The temperature
variation curves at A at 1.4m and 1.8m above
ground are shownin Fig 6. Thetemperatureis
lower than 70°C at these two positionsin Case
1 and Case 3, and much lower than the values
in Case 2 and Case 4. Itisaso shownin Fig
3c that the smoke layer height in these two
cases are at a higher position, more so than
those in Case 2 and Case 4.

In Case 1 and Case 3, operating the fans
would not only remove smoke from the room
but there would aso be a cooling effect, and
the indoor environment would not be so
hazardous to staff trapped inside. However,
providing more ar might enhance
combustion.

In Case 4 where the doors and vent openings
were closed, the temperature inside the
engineroom increased at a much faster rate
than in the other cases. Therefore, it is very
important to select the right time to close the
room for fire suppression; isolating the room
too early might result in arapid increase of the
inside temperature. This would adversely
effect evacuation of staff remaining.

Conclusion

The fire environment in a ship's machinery
space under four different ventilation
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conditions was simulated by the CFD package
FDS. Although the engineroom selected for
computation in this article was small, the
results on the fire environment are applicable
to larger spaces on bigger ships.

Predicted results indicated that ventilation
conditions inside an engineroom, especially
opening the vents and the operating condition
of the fans, would give a significant effect on
the development of afire, and smoke can be
extracted effectively while operating the
fans. Thiswould be helpful for evacuation at
the early stage of a fire as providing better
ventilation would supply more air for
combustion to give faster spreading rate of
flame. It is very important to isolate the room
by closing all the openings at the right time
during fire suppression, since sealing too
early or too late might lead to more serious
consequences.

These simulation results can give also
information on the spatial distribution of
physical parameters. The CFD software FDS
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can be used to study the smoke movement and
the distribution of toxic gases in fires
occurring in the engineroom or other larger
rooms in ships of more complicated
geometry. &
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link the Baltic island of Bornholm with various ports, use Van der Giessen's highly successful ferry hull which was built in several variants over a number of years;
here, it is employed to provide a ship capable of carrying a large number of passengers, cars, lorries and coaches (1248lane metres on two decks) between
relatively small ports subject to draught and length limitations. Generous water ballast tanks, active fin stabilisers, twin high-lift flap rudders, and two large bow

thrusters all help to ensure excellent handling under all weather conditions.
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CROATIA

Uljanik stands on two strong legs: tankers

and car carriers

UNDED in 1856, Uljanik Shipyard, at
Pula, on the Istrian peninsula, had emerged
by 1998 as the probably the most prolific,
versatile, and successful Croatian shipbuilder,
with a stable, modern, cost-conscious
management, and a well-adjusted workforce.
This is al a result of the forward-looking
development of two decades, which avoided
hasty, unjustified changes of personnel and
uncompromisingly followed the path of
reliance on the yard's own engineering design
and technical staff. Other Croatian yards are
only now starting to introduce something akin
to Uljanik's own long-term programme for
structural adjustment and monitoring the
success of business operations.

The Pulayard is part of aholding since 1993,
which is owned to the tune of 12% by small
shareholders (staff in the main) and 88% by
state funds and the state. Employing 2000
today, Uljanik has a 250-strong design team
(also involved in selling designs abroad), three
building berths, and capacity to build five or six
ships annually.

The largest 273m x 60m building berth is
temporarily out of use, and at present, complete
vessels up to 235m x 51m and 80,000dwt can
be built on the second; both berths are on the
yard'sisland site, which is linked to the rest of
the yard by a short causeway. There will be no
return to the yard's special expertise for
constructing VLCCs in two halves and joining
them afloat, because - as marketing director
Dario Marchi points out, ‘it would be too
expensive - modern techniques are so advanced
that Korean and Japanese yards are building
VLCCs in one piece almost on a production-
line basis. He adds that 'Uljanik has an
investment plan divided in three phases and the
company is currently at the end of the second,
having fully improved welding capacity and
automated the preparation of steel plates. So
far, US$60 million has been spent, plus US$10
million on an IT system. In the third phase,
large new workshops are planned, together with
asteel-handling crane'.

The Danish MARS system from Logimatic,
for materials handling and production control,
was implemented during 2002, and in the
interests of integrating that with the
CADDS/Trident shipbuilding CAD system and
thus upgrade IT, interfaces were developed
between the two, relying on internet
technologies and development tools of an
Oracle RDBMS platform. Further system
integrations are also nearing completion.
Finally, arecertifying audit by Lloyd's Register
of the yard's ISO 9001-2000 quality assurance
system was completed in 2002.

Bid for Viktor Lenac

In June this year, Uljanik posted a bid for the
Croatian repairer Viktor Lenac, hoping to
breaking the gridlock that developed since the
latter filed for bankruptcy in November, 2003.
This is now being considered by the Croatian
government along with two other related
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ELPED by the global boom in

shipbuilding contracts, and the
bulging order books of Far Eastern
yards, Croatia's five big shipbuilders
- Uljanik, Brodosplit, 3 Maj,
Brodotrogir, and Kraljevica - have
considerably improved their fiscal
status in recent years, and even
once-leading repairer and
occasional builder Viktor Lenac,
bankrupt since 2003, is staging a
modest comeback. In May this year,
the combined order book of the six
totalled 76 ships of 2,722,698dwt, or
1,439,316cgt and worth around
US$2200 million.

This is not to be scoffed at, but due
to the debts built up in the years of
the Yugoslav civil war and since, and
the very slowly lifting credit crunch,
five of the yards are still loss-
makers and only Uljanik is believed
to be profitable. A major recent
problem has been loss of skilled
staff to other countries, including
China, where pay is considerably
better.

While the Ministry of Economics
and the Croatian Privatisation
Agency see the solution in terms of
sell-off of equity to strategic
investors, yard managements are
less than keen. There is also
tentative talk at government and
inter-ministerial level about the
putative creation of a state holding
company (as happened in Spain);
however, after consideration, this
appears unlikely to happen. It can
virtually be taken for granted that
the status quo, allied to a gradual
emergence from the shadows of the
past, will continue in the foreseeable
future. Ivan Berenyi reports.

solutions proposed by the Pula yard, involving
the acquisition of Viktor Lenac's spun-off
drydock.

Many car/truck carriers on order

Uljanik remains primarily a builder of tankers,
but it has substantially extended its grip on the
market in recent years to become additionally a
well-established builder of car-truck carriers, as
well as returning to an earlier role of
constructing rail ferries, too, thus standing on
two firm legs and one smaller but equally
interesting one.

Uljanik delivered its first new-generation car
carrier, the 4300-unit Dyvi Prebla, in 1999,
followed by her sister Dyvi Pamplona, in 2000.
These were followed in the same year by three
12,743dwt 10-deck designs to Liberian
companies, namely Dresden and Mosel Ace to

Providence Shipping, of Monrovia, and Verona
to Montagu Bay Shipping, each for US$36
million. The 10 decks provide 36,542m? of
space for up to 4310 cars with four decks
strengthened for heavier vehiclesand up to 391
lorries. Two ramps on each deck provide the
link between decks. The trio was chartered for
five years by Krupp-Seeschiffahrt GmbH, with
an option for a further five, ie, Dresden to
NYK, Verona to Wallenius Williamsen, and
Mosel Ace to Mitsui OSK.

Alongside these, a healthy series of nine car-
truck carriers have been ordered by Grimaldi
Companiadi Navigazione, of Naples, Italy, and
eight have been delivered. Thefirst two were of
12,500dwt - Grande Benelux and Grande
Italia, completed in 2001. When the number
ordered with a 4300-car capacity reached six,
Grimaldi upgraded the last two to 5000 cars-
plus capacity.

The seventh and eighth of the series, the
12,353dwt Grande Lagos and Grande Anverse
were delivered, with 5404-car capacities, in
May and September 2004, leaving just one on
order. However, in January 2005, Grimaldi
contracted three 55,000gt multi-purpose ro-ro
vessels with two 40tonne cranes and ro-ro
ramps for truck trailers, each costing US$70
million. These could carry up to 3000 cars and
1000 20ft containers, and are scheduled for
delivery in 2008 and 2009.

Meanwhile, Ray Car Carriers Ltd, of the Isle
of Man, controlled by Israeli shipowner Rami
Ungar, had ordered four 12,300dwt car-truck
carriers in 2003, each costing US$40 million,
onefor delivery in 2006 and threein 2007. Ray
added two more in January 2005 with 2007
delivery dates.

In early 2004, a remarkable contract was
placed by Gram & Co AS, of Oslo, for two
extremely large, 16,700dwt/56,000gt, 200m
long pure car-truck carriers, each worth US$50
million and capable of carrying up to 7000 cars,
with deliveries scheduled for 2007. These are
amongst the largest such designs anywherein gt
terms.

Continuing train ferry involvement
Uljanik's involvement with train ferries
stretches back to the late 1970s, when the yard
built a pair of large vessels (Geroi Shipki and
Geroi Plevni) to carry freight wagons between
Odessa in the USSR (now in the Ukraine) and
Varna, Bulgaria, thus avoiding rail difficulties
in Romania. Theyard then started participating
in tentative talks about new train ferries for the
Caspian Seain the second half of the 1990s and
at the turn of the new millennium.

Talks in Makhachkala (Dagestan) turned
serious from March, 2003 regarding a US$80
million initial order for building four special
freight-only train ferries, which would be part-
financed by the Croatian Bank for
Reconstruction & Development and two
Russian banks. Subsequently, Moscow-based
Maritime Investment & Development (MIR)
placed an initial order in April, 2003 for four
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The next generation of high-performance,
non-toxic foul-release coatings —

ABC Release

A silicone-based elastomeric coating, ABC® Release produces a coating
surface designed to prevent the firm attachment of marine organisms.
Therefore, when fouling does occur, it is easily removed by either the vessel’s
movement, light non-abrasive scrubbing or pressure washing upon
drydockings. The life of the system is dependent on the degree of physical
damage caused during a vessel’s service period between drydockings; and,
typically does not require re-coating after cleaning to remain effective. For
more information about ABC® Release and other outstanding Ameron
coatings products, we invite you to call your Ameron representative or visit
our website at www.ameroncoatings.com.
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General arrangement plans of the new 24,800dwt ro-ro/container liners being
built by Uljanik for the Grimaldi group for delivery in 2008 and 2009. They can
load up to 3000 cars and 1000 x 20ft containers. Trial speed is 21.90knots.
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Profile and cross-section of the 12,300dwt car/truck carriers ordered from Uljanik by Ray Car Carriers. Each is capable of loading 4900 cars.

5000dwt vessels, with two deliveries planned
for 2005 and two for 2006. The first of these
interesting 5000dwt designs, which are
specially dimensioned (147.00m length bp, and
17.50m breadth moulded) to pass through the
Russian inland waterway system to reach the
Caspian Sesg, is expected to be delivered soon.
As explained in our July/August issue, these
ferries are planned for a special service on a
route where no pipelines exist, and the operator
considered hauling the oil in rail tank wagons
(52 x 12m long in total on two decks) to be the
most cost-effective method. Twin Uljanik-MAN
B&W 5S26MC 'baby" two-stroke engines will
provide a tria speed on a draught of 4.50m of
14.00knots.

On Uljanik's other main plank, tankers,
numerous orders have been placed in the last few
years, including Novoship's 2001 two-plus-two
oil/chemical designs of the popular 47,000dwt

size via Liberian offshore subsidiary Intrigue
Shipping, of Monrovia; the options were
converted into firm orders in October that year.
Three of the four units were delivered and
chartered to Stena Bulk, and the fourth is due for
completion this year. Severd more ships of this
size have been placed by various owners.

One of Uljanik's more risky ventures was
completion of a Stolt-Nielsen parcel-tanker partly
built by the ACH yard in Le Havre, France,
following the latter's collapse. Uljanik towed
home to Pula the 36,000dwt parcel-tanker, with
its stainless steel tanks, for completion to the
Stolt-Nielsen Transportation Group'ssirict quality
standards. It was however completed in lessthan
seven months, in 2001, but apparently without
profit.

From this project, Uljanik gained much
experience in working with duplex stainless stedl
as well as developing new procedures. For the

work with duplex stainless steel, which has high
resistance to corrosion but demands complex
handling in the production process with particular
caretowelding. Uljanik has built anew pipe shop
exclusively for stainless steel and awhole series
of welding procedures have been applied and
certified. Another project of atrio was a'humane'
livestock carrier. A further interesting project was
the construction (and delivery in 2002) of a one-
off livestock carrier, the 13,400dwt Becrux, for
Panama-based Sussex Shipping Inc (SSI), while
athird project failed to cometo fruition. A further
most interesting project was planned to be ro-pax
ferries designed by Norwegian consultancy
Sedlrade for Swiss-ltalian PanAdriatic.
Apparently, a contract for two-plus-two ships of
the very advanced Starship 2000 type with its
innovative hull lines (The Naval Architect April
2001, page 8) was, alleges the yard, broken by

the owner. &
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Local support,
worldwide availability

More and more ship owners and operators are finding that shiprepair yards in China
are attractive alternatives to those in Europe and the Far East. So MacGREGOR
strengthened its service operations there to support local owners, international
owners, and shipyards in north, south and central China. But wherever in the world
your ships may be, our Onboard Care service assures the availability of their cargo
handling systems.

MacGREGOR

MacGREGOR makes it possible WWW.Mmacgregor-group.com
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Tankers galore at Brodosplit

SUBSTANTIAL tanker order book at

Split Shipyard (Brodosplit) means that
thisleading Croatian yard isin avery fortunate
position today. Nevertheless, the management
appearsto bein two minds asto whether thisis
a curse or a blessing in disguise. 'On the one
hand, we would like to scale down the
dominance of tanker production, because we
can expect severe competition in this sphere
from Korea and from China, stated sales and
design manager Damir Polyak, 'and we are
thinking about passenger vessels for a
counterweight, and keeping a balance between
steel production and ouitfitting.

'On the other hand, however, we would like
to keep our very successful tanker production
at a high level, particularly Panamax vessels,
and continuing the series with our existing
owners, he added. 'Tanker fabrication is
limited to the technology available here, it has
to be admitted, but then the Far East is not so
flexible when it comes to special designs, and
we are trying hard to be flexible'.

This is by no means an exaggeration.
Brodosplit, a state-owned joint stock company,
isknee-deep in special tanker designs, and the
yard's heavy involvement in Stena's novel P-
Max type is making full use of the shipyard's
exceptional design strength. The latter is
however being somewhat diminished by a
‘brain drain' to the Far East, to Korea, and
China, where Croatian staff can find good
positions as supervisors.

In general, this situation is now slowing,
although the yard does lose some engineers to
northern Europe and workers to northern Italy,
reported Mr Polyak. While the payroll of the
former naval and special vessel yard,
Brodosplit BSO, has shrunk to just 300, the
workforce of the infinitely larger yard
producing merchant ships, plus the diesel
engine plant and 12 subsidiaries, currently
stands close to 4000 as a result. However, it
was double that a few years ago.

On March 8, 2005, the order book stood at 20
building contracts, totalling 1,326,761dwt,
447,656¢gt, and US$662,788,000 in value. Of
these 20 orders, just two are for BSO, an
800dwt Supetar ro-ro ferry, 87.6m x 17.5m,
accomodating 100 cars and 600 passengers, for

An image of the twin-screw, wide-beam and shallow-draught P-Max tankers that are being built at
Split for Stena. The first is scheduled for delivery in November this year.

Jadrolinija, and a small search-and-rescue boat
for the Croatian government. All the 18 large
ships are tankers.

Thefour deliveriesin 2004 were also tankers:
two 108,078dwt Aframax product tankers,
Sakhalin Island and Governor Farkhutdinov
(delayed from 2003 because of a fire) for
Prisco Tankers Ltd; for Cyprus-based Nord
Aframax Tankers, the 94,143dwt Elka
Vassiliki; and the 101,970dwt Elka Athina
supplied via Liberian offshore companies to
Greek European Navigation.

Included among companies with contractsfor
tankers in the present Brodosplit order book
are Marinvest Shipping, European Navigation
Inc, Liberian-based Karlin Navigation and
Lydia Investments, Malta-based Aenona
Maritime, Tankerska Plovidba, Concordia
Maritime AG, of Switzerland, and last but by
no means |east Bermuda-based CMP-Max Ltd.

Sweden-based Marinvest Shipping AB
placed orders for five 74,999dwt Panamax
long-range crude/product tankers, Ice Class
1A, in 2004 in two lots, without further
options. One is scheduled to be delivered in
2006, and equally two-plus-two in both 2007
and in 2008. They are reported to be likely to
join the Torn Waterfront pool.

Local Croatian shipowner Tankerska
Plovidba, from Zadar, is expecting to take
delivery of one 166,300dwt, Suezmax tanker
directly in 2007, on the basis of a third
Suezmax order placed for US$52 million in
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February, 2004 with Brodosplit. The first two
Suezmax tankers were ordered for Tankerska
Plovidba in 2001, the building of the trio
having been made the subject of a prioritised,
subsidy-supported government programme to
aid the construction of vesselsfor local owners
by local yards.

This contract was placed via Aenona
Maritime, of Valletta, Malta, with deliveries
originally planned for 2003. The first, Alan,
was delivered in January 2004, and the
delivery of the second, Hrvatska, was delayed,
slipping into this year. Both are to be fitted
with a Manta integrated bridge system
operating through four displays from Kelvin
Hughes.

P-Max tankers for Stena

One of the most interesting contracts at
Brodosplit today is that placed by the Stena
Group in 2003 for six 54,000dwt, ice-
strengthened (Finnish/Swedish class 1B)
crude/product tankers of the new P-Max type,
the first of which (Sena Paris) is now to be
delivered in November this year and the rest to
follow at intervals up to February 2008. The
price of the first two tankers will be US$35
million and for the next two there will be an
option of increasing the price to US$37
million.

The P-Max is an extension of Stena V-Max
VLCCs and the C-Max product/LPG tankers,
the design continues the wide-beam, shallow-
draught concept, and like the others, the new
medium-range ships at Brodosplit will befitted
with twin propellers and twin rudders, as
explained in our October 2003 article, page 6,
so that they can comply with the Det Norske
Veritas RPS notation for redundancy. On the
same overal length as a traditional medium-
range tanker, the new shipswill be ableto carry
amost 30% extra cargo; they also feature
extra-deep hopper tanks. The deadweight was
originally quoted at 49,900dwt. Stenaalso has
two ice-strengthened Panamax tankers on
order at Split, for delivery in October 2006 and
February 2007. They will be named Stena
Polaris and Sena Poseidon. b

Profile and deck plan for the twin-screw super-
safe P-MAX tankers.

THE NAVAL ARCHITECT SEPTEMBER 2005






CROATIA

Concentraton on Handysize tankers at Trogir

WELL-EQUIPPED, medium-sized

shipbuilder, Croatia's fourth largest
yard, Brodotrogir - or Jozo Lozovina
Mosor Shipyard as it was known post-war
prior to the mid-1990s - was invariably
noted for its design forte, and over-stressed
its versatility as a result at times, trying to
change tack in product terms. Sited on an
Adriatic island, which is linked to the
Dalmatian mainland by a bridge, its
facilities include 155,000m? total area, with
two building berths - one of 200m x 47m,
the other of 160m x 20m - suited to building
vessels up to 55,000dwt.

JLM became Trogir Shipyard, or
Brodotrogir, in 1993. During that year, 12
oil and chemical tankers of 40,727dwt were
ordered in Croatia by Novoship. This was
split four ways with the three major yards.
In 1996 a new series of nine 47,400dwt oil
and chemical tankers was ordered by the
Russian Sovcomflot through Liberian
offshore companies for around US$33
million each, which was split three ways,
but all were designed at Trogir.

Trogir also obtained some of the
allocations and delivered one of seven in
1995, two in 1996, onein 1997, two again in
1998 and the last one in 1999, along with
the hull of a 8430dwt multi-purpose semi-
container cargo vessel to German yard

Cassens. Trogir Shipyard had 1200
employees by 1998, having more-or-less
turned the corner, following post-civil war
difficulties, and it now has 1280. A
considerable role was played in this tanker
success story by good design work and
long-term cooperation with Russian
owners, also by the robust promotion work
of the Moscow office of Croatian national
shipbuilding association CSC Jadranbrod,
which orchestrated the Russian deals.

In 2000, the delivery of a second, identical
cargo-ship hull followed suit to Cassens,
while Aurora Holding took delivery of the
similar 9861dwt Kegestrov. In 2001 and
2002, two further multi-purpose cargo
ships, the 9802dwt Apollo Tiger and the
9804dwt Apollo Lion, were delivered to
German-owned Transbulk Navigation, of
Nicosia, Cyprus with identical dimensions
to those of Kegestrov. In 2000 a new series
of six 46,733dwt chemical/oil tankers was
ordered by Swedish based Laurin Maritime
Group. A typical example of a modern
Trogir-built tanker was the 46,864dwt
chemical/product Tarantella, which was
presented in Significant Ships of 2002.

Brodotrogir is a tanker-builder first and
foremost, and it derives certain advantages
from its lengthy experience with this type
of ship and the stance it developed as a

result. Today, Trogir claims to be able to
deliver vessels within six months,
according to Ms Vedrana Vukman, sales
director, and is now preparing to save a
further month/ship. The state subsidy
received over the past four and a half years
averaged 10% of building contracts, and €8
million has spent within the same time-
frame on new equipment, namely a panel
line, welding equipment, plasma cutting
and transporter for sections. In 2001, too,
Schlick, of Germany, upgraded the 18year-
old steel fabrication line with an up-to-date
control system.

Trogir can currently build two and a half
Handymax ships annually, up from two
since the end of the 1990s, and the plan isto
advance to three by 2009. Further
investment is planned, but is subject to
board approval. Trogir Shipyard is 10%-
owned by small shareholders, with 90%
held by the state, and no further
privatisation is anticipated in the short-
term.

The company intends to further upgrade
designs and capacities, to build small
passenger ships, chemical tankers, and to
extend the maximum ship length from the
present 200m. Nevertheless, the prime
preference is for modern, sophisticated
IMO Il Handymax vessels. &
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¢ Highly efficient biological waste water treatment
system for complete degradation of organic
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e Treatment of both black and grey water

¢ IMO approved with excellent results
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e Can withstand future changes to IMO requirements

¢ Tolerates hydraulic and organic shock loadings

¢ Constructed from stainless or coated steel

e Compact design with small footprints
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3 Maj: strong in tankers and resisting privatisation

RCH-SURVIVOR extraordinary, 3 Mg

Shipyard, of Rijeka, iscelebrating its 100th
anniversary this year, having sailed close to the
wind and comewithin ahair's breadth of demise
many times during its colourful history. Today,
it is a safe bet that 3 Maj will be around for
another 100 years, pre-destined to overcome any
conceivable crisis.

The longest period of dangerous twilight
drifting isrecent, lasting against the backdrop of
the Yugoslav break-up from 1990-2002, but
then the order book bulged from 11 contracts
representing US$299.17 million, 389,800dwt in
February 2002 to 15 contracts worth
US$482.437 million, 706,700dwt by March
2005.

The 15 vessels on order include 10
chemical/product tankers of 51,800dwt, and
195m x 32.20m x 17.80m dimensions, for
€240.8 million, ordered by Crown Navigation
Inc, of the Marshall Islands, on behalf of tanker
fleet operator Latvian Shipping Co.

Eight were ordered at the end of 2003, the rest
later, and three-plus-three are scheduled for
delivery in 2006 and 2008, with four in 2007.

For al 10 tankers the Sperry Marine business
unit of Northrop Grumman Corp is to supply a
complete package of electronic navigation
equipment from 2006-2008. Each vessel isto be
fitted with an integrated bridge system,featuring
Sperry's multi-station voyage management
system incorporating an electronic chart display,
an IT system, radars, autopilot, gyrocompasses,
and Doppler speed log.

The remaining five vessels at the shipyard, all
set for 2005/2006 delivery, are made up of three
chemical and product tankers of 47,300dwt for
Liberia and two 23,400dwt German units. Of
the former, one is to go to Fluorite Navigation
Inc, another to Lavaca Investments Inc, both of
Monrovia, and the third to Uljanik
Shipmanagement Inc. All the German shipsare
for Carl Buttner. Uljanik Shipmanagement had
already received two 47,300dwt tankers for
US$30 million apiece, Ebony Pond and Ivory
Point, in December 2004 and athird in Febuary,
2005, the third one being scheduled for delivery
inApril 2006.

Buttner wanted additional safety in terms of
propulsion for its two vessels. The yard pro-
posed a combined shaft generator/motor in
addition to the main engine, for emergency use
as a solution, but the last two ones are to have
dual MaK main engines, and a design change
was agreed upon.

Added to the already impressive total of 15
orders is an early June letter of intent signed
with  the Rijeka vyard by NSC
Schifffahrtsgesel Ischaft, of Hamburg, controlled
by Chilean businessman Roberto Echevarria, for
three 4900-vehicle pure car-truck carriers.
Deliveries have been fixed for August and
December, 2008 and April 2009, but prices are
yet to be divulged. The yard is clearly well out
of the danger zone but it was still out to proveits
mettle quite recently, to quieten intermittent
demandsfor its early privatisation.

In May/June, 2004 the shipbuilder - hoping to
sell designs, knowhow, and equipment -
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Delivered at the end of last year by the 3 Maj yard to Uljanik Shipmanagement was the 47,300dwt
product/chemical tanker Ivory Point. She is the second of three similar ships for this owner.

conducted prolonged negotiations in lieu of a
‘cooperative  partnership’ with  Bender
Shipbuilding & Repair Inc, and Halter Marine
Inc, both from the USA. A the time, 3 Mg
triumphantly claimed an agreement for Bender
to build five 47,000dwt tankers in the USA
according to the design already employed for
Uljanik Shipmanagement, and expecting to be
the prime supplier of equipment for the job.

However, president Gvozden Rukavina admits
unequivocally that the US government is yet to
givethe green light for thisinteresting project.
The Croatian Privatisation Agency and the
Ministry of Economics call from time to time
for a partial sell-off of equity and for finding a
strategic investor with deep pockets in order to
relieve the state budget from having to provide
loans to sustain production, and occasionally
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bailout cash, alongside a regular 10% subsidy,
but yard management is - perhaps predictably
- robustly against the proposed assault on its
self-rule.

President Rukavina adopted a matter-of-fact
stance when questioned concerning the issue,
readily admitting to not having any practical
privatisation plans, because 'the re-structuring
of the shipyard had to come first to increase its
value and clear its debts, which would itself
inevitably take afew yearsto finish'. The very
ownership split of the yard made this crystal
clear, too, since apart from the 15% holding of
equity in it by employees, state institutions
share the balance, ie, the State Bank Agency
(24%), the Croatian Privatisation Fund (15%),
the Ministry of Finance (13%), the Croatian
Health Fund (9%), and 'others (5%).

'"The yard produces five ships a year on
average, generating US$30-US$35
million/vessel or US$150-US$200 million
income annually', the president said. 'All this
has to be covered by loans to the tune of 50%-
60%, with 40%-50% covered by advance

payments from owners. Then there isthe weak
dollar problem; this caused a US$40 million
loss for us in 2003 and that was only the
beginning of the trouble. In 2003, we had a
cashflow/liquidity ~ problem, and the
government came up with a US$45 million
loan guarantee'.

3 Mg Shipyard has extensive facilities
including building berth No 1 with dimensions
of 195m x 22.13m, occupying 4315’ area
offering optimal ship's parameters of 189m x
29m and a maximum of 220m x 32.2m; and
building berth No 2 of 214m x 28m, occupying
5992m? area and offering optimal ship's
parameters of 260m x 32.2m and a maximum
of 260m x 50m. Meanwhile, covered building
berth No 3 (136.2m x 30.5m),has aready been
phased out. These berths allow the building of
shipsin genera up to 260m x 50m, tankers up
to 111,000dwt, container ships up to 4000TEU,
and bulkers up to 130,000dwt.

The fully employed workforce is 2200, or
2800 including those in the equipment and
diesel engine factories; up to 1400

subcontractors can be called in when needed.
"The pay is half at best in comparison with the
EU, and while the gap is narrowing with
excruciating slowness, employee desertions to
the EU - and in particular to Italy and, to a
lesser extent, Germany - remain high', stated
president Rukavina. 'In our design and
engineering offices, there is less fluctuation,
because recently 3 Maj gives hope for a better
future in spite of the fact that we pay our
highly-educated staff even worse than the blue-
collar staff, with respect to the EU shipbuilders
policy'.

New equipment acquired by the shipyard in
recent years includes a line handling steel
sheets and profiles, combined with a conveyor
and a marking system from Schlick Gmbh in
2001, and subsequently a line for treating
profiles, arefurbished panel line, amicro-panel
line for smaller parts, a line for pipe-bending,
an NC plasma cutting machine, a mobile crane
with 40tonne hoisting capacity, a gas plasma
cutting machine, a semi-automated pipe cutting
line, and a 180tonne section transporter. &

First of new asphalt tankers at Kraljevica

set for delivery

HESE are sweet and sour times for the 1729

founded Kraljevica Shipyard, Croatia's ol dest
building and repair yard for 276 uninterrupted,
glorious years, and a participant in the
construction and repair of both naval and
commercial vessels for most of this period. The
sweet side is, unequivocally, that the building
programme of the yard, which is sited at the
entrance of the sheltered Gulf of Bakar 7nm south
of Rijeka, has been vastly more successful for the
first six years of the new millenium than it had
been for the find six of the old, with just four
modest deliveries.

In contrast, six ships have been delivered in the
2000s, just one of them - a30m long auminium
oil spill recovery craft for the Ministry of
Environmental Protection - so far in 2005, but
with three more still due still this year, to be
followed by seven next. Thus, there are 10
remaining ships on the order book for the time
being.

A significant delivery in September will be
Asphalt Seminole, the first of a series of 9240dwt
new-design asphalt tankers, and three more to
follow. Two are for Asphalt (Caribbean) Ltd, and
two for Asphalt Transporter Shipping Co. Each
of these has 10 cargo tanks and is specialy
designed to cope with high temperatures up to
250°C, needed to avoid solidification of the cargo.
Two 400m?/h cargo pumps are fitted, together
with an emergency portable one 150m*/h.

The sour side of Krajevica is that the
management of this medium-sized shipyard
longingly harks back, in one respect, to 1994 and
the mid-1990s. Then the yard still had a bulging
contingent of skilled workers, and it could count
on timely deliveries; today, with the skilled
workforce having disappeared to foreign yards,
this is no longer the case. The initia asphalt
carrier, for instance, wasin early 2002 booked for
delivery in 2003.
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Asphalt Seminole, the first of four 9240dwt new-design asphalt tankers, is scheduled to be handed
over this month (September) to Asphalt (Caribbean) Ltd. The ships were originally ordered by US

owner Sargeant Marine.

"We have apayroll of 590 today, up from 413 at
the beginning of 2001, says sales director Sinisa
Ostojic. 'They receive an average pay of
Kuna3600/month, essentially approximately the
same asin most other Croatian shipyards, but this
is just roughly haf of the take-home pay at EU
shipbuilders. No wonder, given this sort of
continuing differential, that the lion's share of the
skilled labour force has drained away in a
decade'.

The number of staff depleted from 1200 at the
tail-end of the 1980s, two-thirds of it migrating
off by the end of the millennium, but then the
pendulum swung back from 2001/2002. 'We

started re-collecting skilled staff in particular, ina
modest way to start with', says Mr Ostojic, 'but
the trend is accelerating, and | am confident that
eventually we will reach the old level - probably
not in numbers, but in quality'.

The present shipbuilding/repair/naval split is
70%, 20%, and 10% but it looks likely that the
missile gun boat Kralj Dimitar Zvonimir,
delivered to the Croatian Navy in 2002, will have
been thelast naval newbuilding for along timeto
come, because the Ministry of Defence has no
further funds at its disposal; thus, that nava 10%
isrestricted to repairs. "Wewould, of course, very
much like to build more naval craft, and this
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A model of the 9240dwt asphalt tankers being built at Kraljevica Shipyard.

would aso be the wish of the defence ministry
and theNavy', Mr Ostojic laments, ‘only alack of
government priority prevents this happening -
that is an unsurmountable hurdie'.

The four vessels delivered in the find six years
of the past millennium were two 3400dwt units -
a container-paper carrier and a hull of the same
design - to Sea Link Alpha, of The Netherlands,
and the research ketch Hrvatska Cigra, delivered
to a Croatian offshore yacht club in 1994, plus
the car/passenger ferry Kijevo for Jadrolinija
Rijeka - which serves Croatian idand traffic - in
1997. All these are ship types of little future
consequence for theyard. Jadrolinijawas an old
customer, and Kijevo wasthe 12th vessel built for
it by Kraljevica since 1955, while the container-
paper carrier model was a derivative of atrio of
pallet-carriers built for export from 1989-91.

Despite lack of interest in small vessels, last
year, the 700dwt Sveti Krsevan double-ended ro-
ro/passenger ferry of 87.6m x 17.5m for

Jadrolinijals domestic island services, and a new
oil-spill recovery craft for the Ministry of
Environmental Protection, were both delivered.
Sveti Krsevan, powered by four Ulstein
Aquamaster azimuthing thrustersdirectly driven
through cardan shafts by Caterpillar engines,
was the first of three ferries allocated to
Kraljevica, under a preferential Transport,
Maritime Affairs & Communications Ministry
programme announced in August, 2001. This
covered the construction of nine ferries with
capacities for 100 vehicles and 600 passengers,
with the state bearing 20% of the costs.
Originally, theferry wasto be delivered in 2003.
Dueto the bankruptcy of Victor Lenac Shipyard,
Kraljevica's alocation was increased to four
ferries.

An additional project allocated to Kraljevicain
March, 2003 was the completion under aUS$8.6
million contract of aro-ro vessel for Stena Ro-
Ro, towed from La Spezia yard Societa

Esercizio Cantieri (SEC), in Italy, which wasin
trouble.  Marine electronics  specialist
Elektromehanika, of Rijeka, was to carry out a
significant part of the work, due to be finished
within six months; other participants included
corrosion protection provider Teri Crotek, also
of Rijeka, and Maritime Montering, of Norway,
for interiors. In the end, the task proved more
demanding than initially envisaged, schedules
slipped, and delivery only took place in March,
2004. The fina profit was believed to be only
€1 million.

In 2001, Kraljevica embarked on a US$3.5
million four-year investment programme for
new equipment and technology. Purchases have
extended to an automated plasma cutting line,
automated pipe-cutting and welding equipment,
100 portable welding kits, and, most importantly,
a transporter capable of carrying sections up to
200tonnes. The acquisition of additional
equipment is still being negotiated. &
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Hydrogen-fuelled gas turbine-powered high-speed
container ship: a technical and economic

investigation

At the recent international conference on
Fast Sea Transportation, FAST 2005*,1J S
Veldhuis from the ship science
department, and R N Richardsonand HB J
Stone from the low-temperature
engineering group, Southampton
University, UK, presented a paper on a
study conducted into the technical and
economic feasibility of a hydrogen-fuelled
long-haul feeder container ship. The
properties of hydrogen offer the potential
for increased payload, particularly in long-
haul operation, which in turn improves
economics. The research focuses on the
design and operation of a liquid hydrogen-
fuelled, 64knot, foil-assisted catamaran
(FAC), container feeder ship (600TEU) and
the associated port/terminal facilities.

HE combination of hydrogen fuel and high-

speed catamaran technologies provides an
interesting opportunity to significantly increasethe
transport efficiency of container ships, alowing
such ships to transport economicaly sized
payloads, at fast speeds, non-stop on current
oceanic sea routes. The research presented here
describes the potential for a high-speed container
feeder ship capable of storing and utilising liquid
hydrogen (LH,, bailing point 20.3K) to fuel aero-
derivative gas turbinesfor propulsion.

The research builds upon the conceptual design
presented previously [Ref 1] and includes a
number of improvements. Research into hydrogen
fuelling of gas turbines was conducted as early as
1943. Initidly this was focussed on aviation
applications [Ref 2, 3] but more recent research
has included industrial gas turbines. This latter
work [Ref 4] suggests that @ modest increase in
thermal efficiency can be achieved utilising pure
H, fuel rather than a hydrocarbon fuel.

Combining these results with fundamenta data
for hydrogen, specific fuel consumption and
readlistic fuel load figures for oceanic crossings
may be established. This information plays an
important role in establishing design feasibility.
The use of hydrogen in a high-speed marine
application has implications for both the onboard
fuel system and the port infrastructure.
Furthermore, the proposed design assumes that
hydrogen will be stored as a cryogenic liquid
onboard the vessel and that hydrogen will be
produced at dedicated port terminals by steam
reformation of natural gasat both ends of the target
route.

The high-speed sea container transport system
described envisages delivery of a time-sensitive
product of thetype currently subject to just-in-time
(A7) supply chain management by multi-nationas
on long-haul oceanic trade routes for both the
Pecific and the Atlantic oceans. The choice of H,
fuel obtained from natura gas hasimplicationsfor
the economic viability of such high-speed ship
operdtion.

*Held on June 27-30, 2005, in St Petersburg, Russia.

108

The combined ship and port terminal/H,
production siteinvestment and ship operation costs
are investigated for two Pecific and one Atlantic
target routes. The results of these economic
investigations are presented in TEU freight rates
for break-even operation (ie, cost equals revenue)
and zero net present value (NPV) operation. Such
analysis alows for identification of market
positioning of a LH.ship operation. The projected
freight rates for this type of ship operation may
then be compared with other hydrocarbon fuelled,
high-speed, long-haul container transport design
studies and current market freight rates.

High-speed container ship design
Introduction

Theengineering synergy between high-speed FAC
ship and LH, fuel technologies allows an
economic opportunity for theintroduction of long-
haul high-speed sea transport suitable for current
and future intra-company trade flows, generated
by the successof JI T production schemes of multi-
national companies.

Both marine engineering of LH, fuel applications
for propulsion and power generation and naval
architectural research related to high-speed FAC
design required for the very high ship speed s,
namely 64knots, must be considered. However, the
focus of thispaper istheintegration of LH, fuelling
in a marine environment. The high-speed ship
design, presented previously [Ref 1], is the
platform on which the technical feasibility and
economic viability of hydrogen fuelling in the
high-speed marine environment will be tested.

Design of the high-speed FAC container feeder
ship utilised here commenced in 1997. A summary
of thedesign evolution and revised layout, suitable
for LH, storage and utilisation, is presented in this
section. This design is the subject of on-going
research at the ship science department of the
University of Southampton.

Layout and particulars

Thehigh-speed LH, container feeder ship concept,
presented in Fig 1, is based upon a foil-assisted
catamaran design. Such ship types show reduced
resistance characteristics [Ref 5] at high Froude
displacement numbers (Equation 1) via reduction
of the wetted surface facilitated by a vertical ship
elevation. Such resistance characteristics are
preferable for high-speed ship operation, in which
frictional resistance dominates. The vertical
eevation, 2.95m in this ship design, is generated
by six hydrofoil pairs, located at the underside of
each demi-hull. The essentid festures of thedesign
aresummarised in Table 1.

Fo=v//g7° @
V: Ship speed [m/sec]

0: Gravitational constant [m/sec?]

v: Submerged hull volume of demi-hulls[m?]

The ship dimensions and layout are governed by
the agpect ratio of the 600TEU dual layer container
arrangement on the watertight deck of 25 by

Length overall

Length waterline

Beam (container deck)
Beam (foils)

Depth (WT deck)
Draught (service speed)
Draught (floating)
Container capacity
LH, fuel space capaci m’]

175.50
164.18
42.50
62.15
18.30
425
7.20
600
14,656.5

E} ENENENENERE]
E

Service speed Knots] 64.0
Froude displacement 2.646
number*

Range [N. miles] 5300
Crew 18

* At service speed draught

Table 1: High-speed LH, container feeder ship
particulars.

Tank type Amount

of tanks

Geometric Storage
volume volume*
[m] [m]
1,690.2 9,735.8
1,098.6 2,109.3
639.9
2,171.5
Total 14,656.5
* Maximum fill factor of 96% to allow for Ha above LH, fluid level.

(w] [o] [o:1 2 I
|

Table 2: Summary of fuel storage capacity.

12TEU containers. The catamaran cross-body
structure carrying the 600TEU payload alows
space for the cryogenic fuel storage. It is known
from cryogenic aviation design [Ref 2] that fuel
volume is a primary design factor in establishing
overdl vehicle dimensions.

Liquid hydrogen has a high gravimetric energy
density but, because of itslow density, arelatively
low energy content per unit volume. This has
implications for fuel storage requirements, thus
influencing dimensions such as the cross-body
height. For Pacific Ocean crossings an LH, fuel
capacity of 14,656.5m° distributed over 12
cryogenic tanks is needed. This gives a tota fuel
mass load of just over 1000tonnes.

Theship's service speed dynamic equilibrium, as
indicated by Andrewartha [Ref 6] for FAC ships,

TECHNICAL PARTICULARS
LH, CONTAINER FEEDER VESEL
Length, 0a.......cccooiiviiiii, 175.50m
Length, Wl ..o, 164.18m
Breadth (container deck)............. 42.50m
Breadth (foils).........ccccceen. ...62.15m
Depth (to main deck)......... ....18.30m
Draught (service speed)................ 4.25m
Draught (floating)........cccccoveviiiiin. 7.20m
Container capacity ............cc....... 600TEU
LH, fuel space capacity. 14,656.5m*
Service speed ............... 64.00knots
Froude displacement number......... 2.646
Range ......ccccooiiiiiii 5300nm
CreW ..ot 18
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WE JUST MADE THE SEA A SAFER PLACE TO CRUISE

The Hammar remote release systems are
designed to release heavy loads, such as
liferafts or other objects, with little effort
Two remote

on all kinds of vessels.

release systems are available:

MRRS - Saves space, reliable
and cost effective

The Hammar manual
system (MRRS) is operated manually
by means of a vacuum pump. The vacuum

remote release

is conveyed via stainless steel tubing to a

Hammar H20 remote release unit. When
the unit is activated a sharp stainless
steel knife cuts the rope sling holding the
liferaft to be released.

The system is suitable for installation
up to 50 meters in length.

HAMMAR'

BETTER SOLUTIONS FOR SAFETY AT SEA

ERRS - Effective management

for evacuation of passengers

The Hammar electronic remote release
system (ERRS) is operated via an elec-
tronic control panel that activates one or
several electrical Hammar H20 remote
release units. The ERRS system is easy to
operate and install, saves space and is
very flexible thus giving an effective man-
agement for fast evacuation of a large
number of passengers. This system has
no limitation in installation length.

Visit our website at
www.cmhammar.com
for more information




e
JIT

Vo o T
o o
LICIEIE

0
I
Y
Al

o
=
Il

e 1)

M

>S< 'w",ﬂ
P
J\

== Y D
B e — >X\ > . )
AN
B ; ;
5 I i

Fig 1. General arrangement of the 600TEU container feeder ship, fuelled by LH,.

has a significant overall design importance.
Hydrofoil  lift and catamaran  hull
buoyancy/dynamic lift combined with waterjet
propulsion thrust must form aforce equilibrium
with the ship's mass at this dynamic condition.

Hydrofoil longitudinal placement, hull
buoyancy distribution, fuel tank, superstructure
and engineroom placements are thus inter-
related, complicating the design process.
Additionally, the reduction of LH, fuel mass
during oceanic crossings will influence mass
distribution and thus the dynamic equilibrium.

Resistance and propulsion

The resistance characteristics of this high-speed
container feeder ship remain as outlined
previously [Ref 1]. The frictional (56%) and
foil (35%) resistance components are the
dominant resistance components, while the
wave resistance component is relatively small
due to the high length-over-beam ratio (27.2) of
the catamaran demi-hulls. The ship requires an
installed power of 185.2MW to sustain the
64knots with the aid of four 2.5m diameter
waterjets, located in the demi-hull transoms.

The overall propulsive efficiency assumed is
73.4%. Thisishigher then used previously [Ref
1] but it is supported by data [Ref 7] for large
waterjet propulsion systems currently in service
on high-speed ferries.

The propulsive power is provided by four gas
turbines modified for LH, fuelling located in
separate enginerooms inside the demi-hulls.
The turbines envisaged are based on the
LM®6000 Sprint turbine by General Electric
[Ref 8] with arating of 49.2MW each. Turbine
inlet air is drawn via air ducts located on the
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outside of the cross-body structure, while
turbine exhaust is ducted viathe demi-hull side
shell underneath the cross-body structure.

Hydrogen storage facilities
Aviation research [Ref 2] has indicated a fuel
mass reduction factor of 2.8 for an identical
vehicle range when using LH, rather than a
liquid hydrocarbon but, because of the low
density, fuel volume increases by a factor of
4.15. The mass reduction has abeneficial effect
on the transport factor [Ref 9] of high-speed
ships alowing a payload increase, which in
turn improves transport economics. It also
increases range, making oceanic crossings with
an economic payload arealistic option.

However, LH, fuelling complicates the ship
design process through the introduction of
cryogenic systems. The fuel system envisaged
includes 12 insulated tanks in a closed
pressurised system. Air infiltration must be
prevented to avoid potentially explosive
mixtures and because at the temperature of LH,
(20.3K) air will freeze and possibly cause
blockages in the system. The LH, tanks are
constructed from auminium alloy and
insulated by a dual 75mm layer of closed cell
foam (35.24kg/m®) with vapour barriers
between the layers and on the outer surface.
The cryogenic storage tanks are non-integral
with the ship structure to avoid stressing of the
tanks by ship deflections. Table 2 provides an
overview of the LH, fuel capacity in this ship
design.

The operating temperature of the cryogenic
tanks must be maintained during sea operation,
even after thetank isemptied of liquid, in order

LH,
2.016
70.42

3343
20.27
9.69

Synjet*
168.0
800.0

11.9
440 - 539

1.98

Molecular weight

Density

Lower heating

value

Boiling point [K]

Specific heat at

bedling point [VgrK]
* Aviation firel (CHj o3)

[kg/m’]
[kWhike]

Table 3 Properties of LH, compared with current
gas turbine fuels.

to avoid undesirable expansion/contraction
cycling and excessive ‘flash' loss of H, on
refilling. Cold H, gas, generated by boil-off,
will be used for this purpose. Warming of the
storage tanks is only envisaged during
scheduled drydocking. Additionally, all fuel
lines must be insulated to minimise fuel loss
due to boil-off and prevent an air liquefaction
hazard. The use of acryogenic fuel makesfor a
bulkier, heavier and more complicated fuel
system compared with  conventional
hydrocarbons but it is believed that thisis more
than compensated for by performance and
economic advantages.

Ship design improvements and
limitations

Various changes have been implemented to the
previous design [Ref 1] to improve
performance. These are firstly an increase of
foil (2m to 4m) and transom (1.7m to 2.5m)
submergences to avoid foil emergence and
waterjet aeration in a seaway. Secondly, the
‘bridge’ has been moved aft of the forepeak
bulkhead in line with the 2000 IMO HSC Code.
This latter change has created more payload
space and the container capacity has been
restored to 600TEU containers from 592
previously.

Further research is required to establish lift,
drag and cavitation characteristics of the six
hydrofoil pairs in the steady-state flying
condition at the cruising speed of 64knots. The
high speeds will require the use of either super
or partialy cavitating hydrofoils. The lift and
drag characteristics of these cavitating foilsand
their influence on the motion behaviour of the
high-speed ship is the subject of ongoing
research.

Benefits of hydrogen as a fuel

Hydrogen is the simplest and most abundant of
al the elements, consisting of one neutron and
one electron, but does not occur naturally on
earth in an elemental state. A major hurdle to
the development of a hydrogen-fuelled
economy is therefore the requirement to
dissociate hydrogen from the compounds in
which it ismost commonly found (eg, H.O and
CH.).

A number of processes can be used to
dissociate hydrogen; the two most common
being steam methane reforming (SMR) of
natural gas (NG) and eectrolysis. The density of
hydrogen is such that gas phase storage, even a
very high pressures, would not provide sufficient
energy density for the proposed application. The
gas must therefore be liquefied and stored at
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H, CH,4
Stoichiometric
e [byvol] | 2381 9.42:1
ot [%vol] | 4.0-750 | 5.0-150
limits
Minimum ignition [mT] 0018 0.033
energy
Stoichiometric
combustion [K] 2550 2390
temperature
Flame speed [ems™] 265 33

Route no. Start Port End Port Distance
=] I-] [-] [N. Miles]
1 Yokohama Tacoma 4274
2 Philadelphia Cherbourg 3265
3 Yokohama Long Beach 4838

Table 4. Combustion characteristics in air.

Table 5. Ocean transport routes investigated.

Unit Total

Investment type No. of costs costs

[-] [-] [M.€] | [M.€]

LH; ship. 2 94.97 189.93
Terminals 2 20.00 40.00
H; SMR plant 2 112.69 225.38
LH; plant & site storage 2 9.97 19.95
Aluminum containers 1 117.00 117.00
Total 59225

cryogenic temperatures. With any form of
hydrogen fuel there are safety implications and
design congtraints, and these are compounded by
the very low temperatures encountered with liquid
phase storage. Theseissueswill bediscussedinthe
remainder of this section.

Production

On an industrial scale, SMIR is the most common
hydrogen production technique, accounting for
48% of output in 2002 [Ref 10]. The SMR process
involves the mixing of superheated steam and
natural gas ("80% Methane CH,) in the presence of
acatalys at atemperature of 1173K. Two thirds of
thefina hydrogen isdissociated from the methane.
Thefina third is derived from the steam (H.O) in
a reaction referred to as the ‘water-shift'. The
release of carbon and oxygen in theform of carbon
monoxide (CO) and carbon dioxide (CO,), both
greenhouse gases, is a disadvantage of the SMR
process. Sequestration of CO and CO, ispossible,
but thismay increase production costs by 7% [Ref
11]. However, in the short term, SMR is the only
technique likely to be able to provide hydrogen in
the quantitiesrequired by the high-speed container
feeder ship.

Liquefaction is achieved by a cycle of
compression, cooling and expansion common to
the production of many cryogens. The energy
consumed by the liquefier can be equivaent to as
much as 40% of the energy potential of the
resulting LH,. However, the efficiency (defined as
the theoretical work of liquefaction compared with
the actua energy consumed) of current hydrogen
liquefiers is barely half that of those used to
produce oxygen and nitrogen. Thereiis, therefore,
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considerable room for improvement which is
likely to occur as demand rises and R&D
incresses.

Storage and handling

Thelow temperature of LH, demands that careful
consideration is given to the design of storage
vessalg'tanks and fuel handling systems. The only
example of comparable large-scale liquid
hydrogen storage is that of NASA's vacuum
insulated spherical tank [Ref 12]. A spherical tank
isthe preferred geometry, where spaceisavailable,
as the maximum volume is obtained with
minimum area of tank in contact with the liquid
which is desirable to reduce hest leak and in turn
boil-off. Bail-off rates for stationary storage are
"0.06% [ref 13] per 24 hour period. However, the
hydrogen fuel tanks on a cargo ship must be
designed to fit the available space/shape and aso
limit boil-off from transient motion such as
doshing [Ref 14].

Fuel safety

With the growing interest in hydrogen asan energy
carrier, in arcraft [Ref 3] and vehicles[Ref 15], a
number of international standards have been
published or are in the process of being drafted.
The most relevant to the marine environment are
those dedling with hydrogen quality and refuelling
technology [Refs 16-18].

Elements of these standards offer direct
application or the potentia for technology transfer,
for example, those relating to aircraft hydrogen
fuelling. The very low temperaturesinvolved have
implications for the safety of both equipment and
personnel. Great care must be taken in selecting

Table 6. Capital investment Route 3.

materialsand designing equipment such that it has
adequate strength at low temperatureand isableto
accommodate the contraction likely to occur on
cooling. Consderation must dso be given to the
potentia problem of hydrogen embrittlement.

Physiological hazards, for example cold burns
from direct contact with liquid hydrogen or LH.
cooled surfaces, are unlikely as al low-
temperature surfaces will need to be insulated to
minimise boil-off losses and prevent ambient air
liquefying and freezing (itself a hazard because of
oxygen concentration [Ref 19]). However,
personal protective equipment should be used and
operators will need to be trained in emergency
procedures in the event of mechanical failure.
Hydrogen is odourless and colourless in the
gaseous phase. In the event of a spillage in a
confined space, displacement of the air might
result in an asphyxiation hazard if the oxygen level
falls below 14% [Ref 19]. In addition, of course,
any leakage of hydrogen presentsasignificant fire
or explosion hazard since the flammability limitin
air is from 4% to 75% [Ref 20] and the ignition
energy required is extremely low.

Table 3 summarises the physical properties of
liquid hydrogen and draws a comparison to
currently employed gasturbine fuel.

Hydrogen for marine gas turbines

The use of gas turbines for marine propulsion is
not new athough to date, and with the exception of
certain experimental installations, their application
has been limited to naval vessels, ferries, and
cruise ships [Ref 21] and the fuels employed are
liquid hydrocarbons.
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The fuelling of gas turbines with hydrogen is a
devel oping technology with much research having
been focused on aeronautical applications and
growing experience with industrial turbines. The
only known marine example is a report of
experiments on a small, 260kW, turbine installed
inaUSN landing craft successfully converted for
hydrogen operation [Ref 22].

The interest in hydrogen across al sectors is
its potential to minimise pollution at the point
of use and a high (gravimetric) energy density.
The principal attraction of gas turbines for
marine propulsion is their high power density
(in terms of both the weight and size of the
installation) when compared with the
alternatives of reciprocating engines or steam
turbines. They are also reliable, vibration-free,
require minimal maintenance between
scheduled overhaul and, being ‘external’
combustion heat engines, offer the potential for
low emissions even when conventionally
fuelled.

For example, NOx emissions from turbines
are lower than from marine diesels whilst those
from hydrogen-fuelled turbines are lower still.
All these factors make gas turbines the ideal
choice for the proposed high-speed FAC
container vessel. The turbines used in marine
installations are usually aero-derivative, based
on the thermodynamically 'simple’ Rankine
cycle, rather than the heavier and bulkier,
although potentially more efficient, industrial
type. They are usually supplied and installed as
self-contained 'power modules' [Ref 8] with the
only connections required being to the fuel and
air supplies, exhaust and mechanical output.

Experience has been gained with awide range
of fuels in static aero-derivative gas turbine
installations. These include various grades of
petroleum distillates, refinery gases (usually
mixtures of methane, CH,, and H,) and natural
gas (principal component CH,). Combustor
design must be optimised for a particular fuel
although dual fuel operation ispossible. Natural
gas fuelled turbine/generators play an important
rolein many on-shore electricity gridsand dual-
fuel turbines are extensively used on offshore
oil and gas production platforms. In the mgjority
of current marine installations the fuel used is
conventional gas-oil athough gas turbines are
under consideration for usein LNG tankers[Ref
23] where they might be fuelled exclusively by
boil-off gas or have a dual-fuel capability.

H. operational experience

Whilst limited research into hydrogen fuelling
of gas turbines commenced as early as 1943
[Ref 2] the potential of a hydrogen-based
economy hasresulted in aresurgence of interest.
The properties of hydrogen and its combustion
characteristics present particular challenge.

Gas turbines employed in oil refineries have
been fuelled with hydrogen-rich process gas for
many years but experience of pure hydrogen is
limited. However, the potential and feasibility
has been demonstrated. Moliere [Ref 4] reports
that a 40MW GE gas turbine operating at a
refinery in Korea has achieved over 50,000
hours of operation with six hydrogen
concentrations of over 97%. Further, Moliere
calculates that changing the fuel from methane
to hydrogen results in a 2% increase in thermal
performance.
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The difficulties to be overcome in fuelling
with hydrogen fall into three main areas;
combustion characteristics, thermal effects and
the thermo-physical properties of the gasand the
way these may affect materials with which it
comes into contact. These latter considerations
are as relevant to the gas storage and supply
systems as to the turbine itself.

Combustion characteristics

» very high flame speed (typically 8 x CH.)

e high flame temperature (150K greater
than CH,)

* high diffusivity and dissociation at flame

front

e stable flame but high flashback risk.

Thermal effects

*  high flame temperature leading to enhanced
convective and radiative heat transfer has
materia implications

e turbine blades subject to intense (1400K-
1700K) and turbulent gas stream.

Thermo-physical considerations

e H diffusion to grain boundaries in crystal
structure of metal can cause H,
embrittlement

» sedling can be difficult, H, will readily
diffuse through gaps that are leak-tight
to CH,

* low density and high diffusivity of H.
require additional safety systems and
procedures.

Logistics and H. fuel economics

Proposed fast long-haul container service

The mode of operation proposed involves, for
each route, two ships and a dedicated container
terminal and LH, fuel plant at each port. The
frequency of departure within a four-week
period (block period) depends on the sea-route
length and turnaround time.

The high-speed ocean routes considered are
shown in Table 5. Departure frequencies for the
routes are 9, 12, and 8 respectively within one
block period, including an eight hour turnaround
time for the unloading/ loading/ re-fuelling
cycle.

The departure frequency influences the
transport chain's economic viability, as both
running costs and transport income are
influenced by the departure frequency.
Hinterland communications are an additional
factor in the transport chain economic viability
but are outside the scope of this paper.

Capital investment

Capital cost for the shipsis difficult to estimate
because of the novelty and complexity of the
design. However an indication can be gained by
comparing published contract values for similar
fast catamarans, such asthe Stena HSS1500, and
applying dimension-based admiralty
coefficients. Such analysis indicates a capital
cost of €85.6 million per FAC. A 15%
contingency has been added to reflect the
novelty of the H, FAC giving afinal figure of
€95 million. Linear depreciation of the ships,
and other capital costs, has been included in the
economic model. The residual value expected
after a 25-year service life is 20% of initial
investment.

Route Transport rate Transport rate
Zero Profit* Zero NPV*
[E/TEU] | [€ke] | [E/TEU] | [€/kg]
1 2427.67 0.486 2983.60 0.597
2 1868.88 0.374 2288.15 0.458
3 273549 0.547 3363.27 0.673

Including linear depreciation of invested capital.

Table 7: Identified transport rates for break-even
operation.

Previous research [Refs 24, 25] has indicated
that H, fuel plant capital costs and H, unit cost
depend on the capacity of the SMR and
liquefaction plants. In this application, thisis
determined by the refuelling requirements of
each ship which is in turn route-dependent.
These LH, fuel quantities are 911.2tonnes,
696.1tonnes and 1031.4tonnes for routes 1 to 3
respectively.

Combining fuel load data with ship departure
frequency leadsto the required block period fuel
capacity per terminal. The average production
rate across all the routes is 145.5 x 10°m?/h H,
gaswhichisliquefied toyield 12.1x10°%kg/h LH,
fuel.

Utilising investment data from previous
research [Ref 24, 25] of €8.04/GJand €0.09/kg
for the unit capital costs of H, SMR and
liquefaction respectively, the costs for the fuel
plant are obtained. The longest route, 3, requires
the maximum fuel plant investment, asindicated
in Table 6, but the investment required for routes
1 and 2 isof similar magnitude.

Provision of the dedicated terminals and
auminium containers aso require investment.
Container terminal investment is small as only
horizontal transport is envisaged for ship
loading, additionally, terminal holding capacity
is small; 2500TEU. Approximate unit costs for
the TEU and FEU aluminium containersare 16 x
€10° and 23 x €10°. Total investment is
therefore €589.0 million, €582.3 million, and
€592.3 million for routes 1 to 3, respectively.

Running and unit costs

H, fuel costs are critical to economic viability as
they are a significant fraction of total costs.
Other factors to be considered include: salaries,
container moves, insurance, maintenance, and
repair and drydocking. The cost of H, fuel is
influenced by the scale of production; smaller H,
production units having higher unit costs. The
unit cost of H, fuel used in this study comprises
the cost of SMR and liquefaction.

The natural gas price used is €4.902/million
BTU giving SMR unit H, gas price of
€0.8556/kg. Research [Ref 25] indicates a unit
H, liquefaction cost of €0.5366/kg for
production rates indicated earlier. The total unit
cost for LH, production istherefore €1.3922/kg.

Using thisvaluethe block period fuel costs can
be determined. The LH, consumed, for instance,
on route 3 is 8251.2tonnes per block/ship,
leading to ablock fuel cost of €11.5 million. The
fuel costs therefore represent 88% of annual
operating costs. Additionally, capital
depreciation is equal to 5% of operating costs.

Economic evaluation results

The economic eva uation results are presented in
Figs 2, and 3, and Table 7. Fig 2 and Table 7
show the results for both zero profit and NPV
based on a unit transport cost per TEU. Zero
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Fig 2. Results economic evaluation Routes 1 to 3.

profit analysis was utilized previously [Ref 26]
to establish unit transportation costs for
Fastship, the high-speed sea transport chain
concept on route 2.

Fastship zero profit unit costs are
€1735/TEU, whilst for a conventional
container ship thisunit cost is€939/TEU. Table
7 indicates that the proposed H, transport chain
cost would be €1869/TEU for the same route.
These results indicate that there is competitive
potential for the H, high-speed ship on this
route.

The zero NPV analysis (discount rate 10%)
enables calculation of the minimum unit
transport cost needed to recover investment over
the lifespan of the ships (25 years). These unit
transport costs are unsurprisingly significantly
higher.

Fig 3 shows the unit cost per unit mass
transported, allowing comparison with other
fast transport modes, such as aircraft. Plotting
the unit rates in Fig 3 shows that the H, unit
mass transport rates are significantly lower than
aviation rates for similar door-to-door transit
times.

Conclusion

The results of this study show that a hydrogen
fuelled high-speed container ship is, in
principle, technically and economicaly viable.
Current research indicates that aero-derivative
gas turbines can be successfully modified for
hydrogen fuelling. Experience already exists
with both gas turbines and cryogens (LNG) ina
marine environment.

Combining these technologies with hydrogen
technology from industrial and aerospace fields
is primarily amatter of technology transfer. The
development of a hydrogen economy is a high
priority for many governments and international
agencies because of concerns about fossil fuel
reserves and pollution. The proposed H, FAC
provides the opportunity to demonstrate the
potential of hydrogen in the marine environment
whilst offering an environmentally and
commercialy attractive alternative to air
transportation for time sensitive products. &
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Cavitation in the wake of a ship

In this article, Takafumi Kawamura and
Takayuki Watanabe from the
department of environmental and
ocean engineering, University of Tokyo,
and Shin Hyung Rhee, from Fluent Inc,
discuss the accurate prediction of
cavitation to ensure efficiency.*

AVITATION on marine propellers can

cause many problems, such as vibration,
noise, and erosion on the blades. However,
with recent high-speed and shallow-draught
ships, it is difficult to avoid cavitation without
compromising the propeller efficiency.
Propeller designers must therefore control the
influence of cavitation rather than attempt to
suppress its occurrence.

As a result, the accurate prediction of
cavitation is becoming increasingly important.
While empirical and experimental methods are
usually used for practical design at present, a
research group in the University of Tokyo has
been using Fluent software, from US company
Fluent Inc, for the prediction of steady and
unsteady cavitation on marine propellers, with a
special emphasis on the role that the ship's
wake plays in the process.

In a recent study, the sliding mesh and
cavitation modelsin Fluent, along with the k-
turbulence model, were used to simulate the
cavitation flow generated by a rotating
propeller. Approximately 1.8 million cellswere
used to mesh the computational domain around
a five-bladed model propeller, 40cm in
diameter. The hybrid mesh with prismatic cells
near the propeller surface and tetrahedral cells
in the outer region was generated using
GAMBIT.

When a marine propeller is operated in the
wake of a ship, the angle of attack of the
incoming flow relative to the blade varies as the
propeller rotates. This causes the periodic
growth and collapse of a cavity, and this
fluctuating pattern is strongly related to the
vibration and noise often associated with
cavitation.

In the present study, the measured wake
distribution was specified at the inlet boundary
using a user-defined function (UDF). When
one of the blades is located at the top centre
position, it isin the central portion of the wake.
The incoming axial flow is the smallest at this
position, and the angle of attack is the largest.
The wake is assumed to extend around 30deg
on either side of the top centre position. Outside
the wake region, the incoming axial flow is
uniform.

The time-dependent cal culation with the non-
uniform inflow reproduced the unsteady cavity
pattern quite well. When one of the blades
enters the wake region, leading edge cavitation
isformed over a wide span and grows towards
the trailing edge as the blade goes deeper into
the wake.

*This article first appeared in the spring 2005 issue of
Fluent News, published by Fluent Inc.
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Non-uniform inflow equivalent to a ship's wake; lines indicate the magnitude of the incoming axial

velocity.

Unsteady propeller cavitation in the wake of a
ship; the wake is generated by a wire mesh
placed on the upstream side of the tunnel.

Subsequently, the cavity shrinks from the root
to the tip when the blade exits the wake region.
The whole process was captured correctly by
Fluent, and the variations of the pressure on the
blade surface agreed very well with the
measurement. However, some discrepancies
were aso found. The shrink cavity was too
quick, and the maximum cavity volume was
about 50% smaller than in the experiment.

Further studies are being conducted for better
agreement and improved computational
efficiency. The present investigations are
focussed on the performance of the cavitation
and turbulence models in the cavitation region.
The cavitation model in Fluent 6.12 is certainly
astate-of-the-art model, and work will continue

Variation of the pressure coefficient during
rotation at a point near the leading edge of the
blade.

to clarify itsrange of application and limitations
for reliable and quantitative predictions of
cavitating flow. &
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Healthy outlook for cruise ships

N the wake of the massive September 11 2001

effect on the international cruise market, and
more recent escalation in newbuilding prices, a
new analytical report suggests that the lack of
new vessel ordering in the past two to three years
isset to see potentia cruise ship shortages emerge
by 2008. With demand continuing to grow, there
will continue to be a healthy demand for new
ships in subsequent years, although the scale of
annual requirements is unlikely to match the
delivery volumes witnessed at the start of this
decade.

In a 240-page detailed report - entitled The
World Cruise Shipping Industry to 2020 - a
detailed appraisal of prospects, the UK-based
independent research company Ocean Shipping
Consultants Ltd forecasts a strengthening cruise
ship market over the next five years, even under
a low growth scenario. In the longer-term
however, the annual new vessel requirement is
expected to average alower level than the annual
average delivery volumes witnessed over the past
half-decade.

The world cruise ship fleet has continued to
expand a arapid pace in recent years, with the
total number of berths offered on multi-day
cruises for vessels of 50+ passenger capacity
increasing from around 160,000 at the beginning
of 1995 to over 310,000 in 2005. This represents
anear-doubling in capacity over the past decade,
with aggregate fleet numbers in the interim
period suggesting overal expansion since 2000
of over 33%.

Whilst all size sectors of the fleet have
experienced growth, there exist large differentials
between different size classes, with generally
greater proportional increases for the larger
classes. Total capacity for the 1000-2000-berth
category has increased by approximately 120%
since 1995, and by over 30% since 2000. The
most dramatic rise however, has been for larger
vessels - with the >2000-berth category
increasing in volume by over 600% from
approximately 17,000 to 126,000 berths. Most of
thisexpansion has occurred in the current decade,
with 22000 total for this sector of around 45,000
berths.

Approximately 91% of al vessels on order are
above 1500-berth capacity - with this size sector
representing just 27.5% of the existing fleet -
providing further evidence of the strength of the
trend towards larger tonnage. Capacity on order
represents negligible volumes for vessels of
under 1500-berth capacity, with just 10% for
1500-2500 berth vessels, but 74% for larger
tonnage. For fleet capacity overal, the current
orderbook represents 18% of the total number of
berthsin existence.

Operator consolidation
Market consolidation by the major lines has
accelerated in recent years through further
merger/take-over, and the cessation of operations
of several smaller lines. Based on the current
orderbook, this trend is set to continue to
dominate over the coming decade.

In terms of major lines increasing in
significance within the world fleet, of the current
world fleet, the top 13 cruise lines account for
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Annual cruise ship supply/demand growth to 2020.

over 75% in terms of passenger capacity - ie,
236,000 of the globa aggregate of 313,000
berths. Significantly, these top lines account for
amost al tonnage currently on order - thus
suggesting continued consolidation in the near-
term.

Demand to 2020

According to the report, cruise demand will
continue to be partly supply-driven, with the
introduction of new ships, new itineraries, and
new themes promoting customer interest and
sales. Long-term trends will continue to be
subject to short-term factors - but will be linked
to underlying trends in international tourism,
economic growth, and popul ation development.

After expanding from below 4.4 millionto 5.9
million in the first half of the 1990s, and then to
almost 10 million passengers in 2000 and an
estimated 13.6 million in 2005, the world cruise
passenger aggregate is expected to approximate
18 million passengers by 2010, 22.6 million by
2015, and 27 million by 2020.

Total forward expansion approximates 98%,
with average annual development
approximating 5.75% annually in the near-term
to 2010, alittle over 4.5% annually in the first
half of the next decade, and around 3.75% in the
final part of the study period.

Cruise ship fleet and demand to 2020
The level of extra demand of around 18,000
berths witnessed in 2004 and expected in 2005
is set to represent the expected average level
throughout the forward study period, athough
annual levels are expected to vary around a
17,500-berth level for much of the remaining
current decade. Annual growth is then set to
reach almost 19,000 berths around the middle of
the following decade before ending the study
period at around the 17,500-berth level.
Excluding further orders, the overall fleet is set
to increase from the 313,000-berth total of 2005
to over 352,000 by 2009. This represents an

increase of approximately 12.5%. With no
vessels currently on order with a delivery date
post-2009, the minimum fleet level is expected
to decline to around 334,000 berths by 2015 and
321,000 berths by 2020.

The implication is that, whilst new capacity
requirements are likely to exceed new deliveries
over the near-term, the extent of this tonnage
shortfall will vary greatly, subject to actual new
tonnage completion. For 2008, with only a
relatively small volume of new capacity
expected to be delivered, the shortfall will
become highly significant, compounded with a
likely net fleet declinein the following year.

There will be a requirement for an extra
72,000 berths for newbuilding deliveries by
2010, with this rising to approximately 179,000
berths by 2015 and 280,000 berths by 2020.
These levels are the equivalent of an extra 29
vessels of 2500-berth capacity by 2010, 71
vessels by 2015, and 112 vessels by 2020. To
place these levels in an historical context,
newbuilding delivery volumes have varied
within a 19-30,000-berth range since 2000, with
an average level of just under 24,000 berths -
equivalent to around 10 vessels (each of 2500
berths). The implication therefore, is for an
annual newbuilding requirement at alower level
than witnessed in the recent past.

The overall implication is that the sowdown
in new vessel ordering in recent yearsis set to
see a strengthening cruise ship market over the
next five years. Even with relatively poor future
demand growth, there is likely to be a
requirement for around 11 large vessels by 2010
in addition to those currently on order. &

This report is available, priced £950 (UK),
€1400, US$1900. More details can be obtained
from the Sudy Sales Dept, Ocean Shipping
Consultants Ltd, Ocean House, 60 Guildford
Sreet, Chertsey, Surrey KT16 9BE, UK.
Tel: +44 1932 560332. Fax: +44 1932 567084.
E-mail: info@OSClimited www.OSClimited.com
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Hybrid ro-ro passenger ferry for Dutch island route

N July this year Dokter \Wagemaker, a new

ro-ro vessel, ordered by TESO from Damen
Shipyards Gorinchem, was handed over.
Dokter Wagemaker is said to be a highly
sophisticated ship, being a hybrid between a
ferry and a luxury cruise liner (despite
operating a short shuttle service), and isaresult
of a fleet renewal and capacity increasing
programme, which was initiated by TESO.

Dokter Wagemaker will replace Molengat,
which currently serves the route between Den
Helder (mainland) and Texel (one of a series of
islands off the north coast of The Netherlands).
The initial design and tender documents were
developed by the Dutch consultancy firm
Bureau voor Scheepsbouw, and the vessel hasa
very modern interior look, for which the Dutch
styling-architect Bas Zonneveld was
responsible.

Damen Shipyards Gorinchem was awarded
the contract in April 2003. Schelde Naval
Shipbuilding, a member of the Damen
Shipyards Group, executed the contract and
carried out the basic and detailed engineering,
subcontracting hull construction, outfitting,
testing and delivery of the vessel. Hull
construction and pre-outfitting took place at
Damen Shipyards Galati, in Romania. The
vessel wastowed to The Netherlandsin January
2005.

Below the main deck Dokter Wagemaker has
asymmetric hull form constructed out of steel,
and forward and aft skegs arefitted for stability.
Four ducted azimuth thrusters are positioned
forward and aft at port and starboard side.

The hull isdivided by transverse bulkheadsin
the following compartments: aft peak, aft
thrusters room, aft engineroom, aft switchboard
room and aft auxiliary engineroom, midship
compartment, forward engineroom, forward

TECHNICAL PARTICULARS

DOKTER WAGEMAKER
Length, 0a........cocoviiiiiiiiiii 130.40m
Length, bp....... ...127.24m
Breadth, mid..........ccccoooieiiis 22.70m
Depth....oooiii 7.18m
Number of decks...........cooovevviiiieii,
Draught (design)....

Draught (Max).......ccoooeviiiniiiiiann.
Deadweight (max)...........cccco....
Speed at design draught

(4.05M). i 15.20knots
Speed at max draught

(4.40M).0ccciiiiiiiiiiiiiiiiiei 14.80knots
Bollard pull, transverse.............. 80tonnes
Bollard pull, longitudinally ...... 100tonnes
Max number of passengers............. 1750
Capacity......ccoovreeeiiiianns lower car deck

704lane metres, max axle load
20tonnes; upper car deck 704lane
metres, max axle load 1.75tonnes
Classification................. Lloyd's Register,
+ 100 A1 Ferry, Extended Protected
Water Service 'Ice Conditions, Riza code
R, + LMC, UMS, IFP, PSMR, PCAC 2.2
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The 130.40m double-ended ro-ro ferry, Dokter Wagemaker, was built by Damen for TESO (Texels Eigen
Stoomboot Onderneming) to serve the short route between Den Helder and the island of Texel.

A view of the top deck on Dokter Wagemaker.

switchboard room and forward auxiliary engine
room, forward thrusters room, and the fore
peak. Above the main deck, which is referred
to asthe lower car deck, there is a bicycle deck
(sides only), an upper car deck, a saloon deck,
and a panorama deck.

Abovethe side alleyways on the main deck an
intermediate deck is fitted to transport bicycles
and mopeds and other wheeled objects, as well
as day accommodation for the crew arranged
port side. Thetotally enclosed lower car deck is
mainly used for transport of lorries with
passenger carsin the side aleyways. The upper
car deck is also totally enclosed and serves
passenger cars, MPV's, and vans.

Foot passengers can access the ship through
gates at ends of the upper car deck and at the
bicycle deck. In the middle of the saloon deck a
galey with two buffets is situated. Toilet

facilities are located opposite to the
galley/buffet. Seating for passengers is located
in the forward and aft end on the saloon deck.
In the central part of the panorama deck an
atrium lounge with a small buffet is situated,
which may also serve as accommodation for
special occasions such as receptions and
presentations.

The muster stations are located at both ends of
the passenger lounge on saloon deck level. Dis-
embarkation can be carried out by means of
four marine escape chutes, situated close to the
muster stations on the saloon deck. Operation
of the unitsisfrom the saloon deck embarkation
stations. Each MES station will be connected to
two 100-person and one 50-person open
liferafts.

The wheelhouses are designed for maximum
visibility both during crossings and
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The Zodiac range of rescue boats is best adapted to the various sea conditions vessels are
likely to meet. All boats are fully approved and meet the latest IMO requirements as well as
MED.

Zodiac, Mastering the elements

ZODIAC INTERNATIONAL - 2 rue Maurice Mallet - 92130 Issy les Moulineaux - France - Tel: +33 1 41 23 23 23 - Fax: +33 1 41 23 23 98
email: solassales@zodiac.com - www.zodiacsolas.com -www.zodiacrescueboats.com

A SINGLE 3D MODEL
for the entire lifetime
of a ship

NAPA software applications for the design and
operation of ships and offshore platforms:

* NAPA for initial and basic ship design

* NAPA Steel for ship structural design 'F\,'Oa"é'ot"gze
at the early design stages FI-00151 Helsinki, Finland
* Onboard-NAPA for load planning, Phone +358 9 22 813 1
damage calculation and decision Fax +358 922 813 800
support

* Onboard-NAPA Power for performance
optimisation and reporting




General arrangement plan of the new ro-ro ferry Dokter Wagemaker.
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Evac lowers your
water treatment system cost

We are the most experienced supplier in our field, with the proven
ability to deliver a comprehensive system for the collection, treatment
and discharge of both black and grey water. Our complete product
range gives shipyards and shipowners a reliable and integrated
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manoeuvring at the terminals. The wheelhouses
have large windows al around and an
ergonomic layout as the result of extensive
studies including mock-up assessments. Four
funnels have been placed on the panorama
deck. These are constructed from alloy, and are
of modern design, fitted with spoiler plates on
top to create airflow against precipitation of
exhaust gas.

Propulsion layout

Dokter Wagemaker is fitted with a highly
automated diesel-electric propulsion system
comprising of four generating setsdivided over
the forward and aft enginerooms. The sets each
develop 2856kW at 1000rev/min. The
generating sets are resiliently mounted on base
frames. Power is generated at 6kV and
transformed to 400V and 230V at 50Hz.
Thruster units have been installed in the
propulsion rooms with prime movers and
associated equipment. The complete electric
system was supplied under a turnkey
arrangement by Bakker Sliedrecht (The Naval
Architect May 2005, page 16).

Ducted propellers have been installed to
obtain a high bollard pull, especialy in
transverse directions to counteract the high
wind loads at the relatively open docking areas.
Each thruster is bolted in position, and can be
replaced within 24 hours. Hoisting facilities
and mounting hatches arefitted to facilitate this
procedure. Each FP thruster has a rated input
power of 1800kW, and the FP propellershave a
diameter of 2.35m.

Special systems

Asidefrom the usual ship systems some specia
systems can be found on Dokter \Wagemaker
such as the drencher firefighting system for the
car decks. This system, also suitable for use
with heavy foam, consists of a distribution
piping system divided into several sections. A
drencher pump is fitted in each diesel
engineroom, and the pump capacity is designed
to supply Slitresymin/m?. The system will be
controlled viaan AMS system.

For cleaning purposes, a high-pressure 120bar
wash-water piping system is fitted, and
connected to ring lines on every deck, made
from stainless steel. This system has been
designed to connect to an external hot-water
washing unit on a truck. In addition, in the
engine and propulsion room, connections are
provided for a portable high-pressure washing
unit with supply from the hot water system.

Electric systems

The vessel is fitted with a redundant diesel-
electric propulsion and control system. Four
generators provide 3078kVA at 1000rev/min.
Three generators are normally required to
supply the vessel's maximum speed, with the
fourth used as stand-by. Sailing at an economic
speed, only two generators will be required.
Overnight the electrical load will be supplied
by the auxiliary diesel generator (350kVA at
1500rev/min).

All the thrusters have frequency-controlled
drives, and both the electric motor and the
frequency converters are water-cooled.
Propulsion control will be from both
wheelhouses. The entire ship can be controlled
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The seating area of Dokter Wagemaker is arranged in groups, with seats of two, four and eights, with

tables in between.

This ro-ro ferry has totally enclosed lower and upper car desks.

by a single joystick - a micro pilot. This
controls speed and direction of al four thrusters
to achieve optimum manoeuvring and sailing
modes. The system is fully redundant but in
emergencies individua control of the thrusters
isstill possible.

Interior design

The interiors of Dokter Wagemaker are said to
create the atmosphere of a luxurious cruise. A
bespoke signage system distinguishes clearly
the different decks by means of colours and

symbols, and passenger staircases are indicated
by means of pictograms, for example by
seagulls or alight tower.

Groups of tables are arranged in twos, fours
or eights, with tables in between, in the saloon,
on the promenade deck. A decorative atrium
opening features alight tower, with six circular
neon lights in three different colours fitted at
the top. Underneath the light tower a small
shop/kiosk is situated. A buffet is located at
each side of the saloon deck and on the
panorama deck. &

THE NAVAL ARCHITECT SEPTEMBER 2005






LETTERS TO THE EDITOR

Prediction of ship squat in
rivers
Sir - Allow me please to first suggest a short-
cut squat formula and then follow with a
brief note of thanks.

A senior lecturer of the University of New
South Wales, Australia, Philip J Helmore,
had an article published in The Naval
Architect (July/August 2005, page 69). Init,
he suggested a formula for the squat co-
efficient K. The use of thisK coefficient was
suggested by me (in issues in June 2004 and
November 2004) for predicting maximum
ship squat in rivers of rectangular cross-
section, where:

Squat = loss of underkeel clearance
=K x CB x V¥100m

Cs; = block co-efficient

V = ship speed (knots)

H = water depth (m)

T = static mean draught (m)

B = breadth of water (m)

b = breadth moulded of ship (m)

S = blockage factor = (b x T)/(B x H)

K = aco-efficient, depending on (H/T)
and (B/b).

Mr Helmore's suggested formula, via a
regression analysis, was:

Kuewore = 5.0583915 - 0.2569568(H/T)
- 1.0814519(B/b)
-0.4883445(H/T)? + 0.1306850(B/b)?
+0.1240496(H/T)? - 0.0057542(B/b)°

He went on to state that polynomials of
lower and higher degrees, and inclusion of
cross-products, did not improve the
'goodness of fit'.

My formula for K is much shorter. It
depends upon the blockage factor S, Itis:

Kearrass= (6 X S) + 0.40

As an aside, in an earlier edition of The
Naval Architect, | asked readers to supply
details of vessels that recently had gone
aground due mainly to ship squat in shallow
waters. The response has been good.

| now have a database of 44 vessels. Most
of them are supertankers, because of their

very large mass. These are followed closely by

passenger ships, due to high their service
speeds.

Dr C B Barrass, FRINA

www.ship-squat.com

The SD14 standard cargo ship
Sir - | read your appreciation of John
Lingwood's book (The Naval Architect,
February 2005, page 3) with great interest since
| wasin the management team of the Bartram &
Sons yard at South Docks, Sunderland, and |
can add to the account of Austin & Pickersgill's
yard, at Southwick, and clearly see those
fascinating times from that viewpoint.

At Bartrams we had been building six
refrigerated cargo shipsfor Blue Ster Line, and
then took on three similar, but much larger,
reefersfor another owner - which caught us out
on price (fixed as always) rather poorly - and
so a liaison with A&P was sought, and
achieved.

Cooperation between the two yards was
excellent. Bartrams, at South Docks, was
particularly well-versed in very efficient
building of general cargo vessels; with its
modern machinery and a very willing
workforce 'we' produced some five and a half
ships annually (that is, 17,000tonnes of steel)
with barely 1000 men in direct labour, for -
from memory, about £970,000 in total for each
(in 1962).

Bartrams launched the first SD14, but A& P
took the first main engine and thus compl eted
its first. | am sorry that the book 'SD14: The
Full Story' does not seem to give full credit to
the Bartram record, but that is life! Sadly, |
cannot say how many SD14s Bartram's built,
but it was a well-balanced partnership effort.

Further, simply for the historic record -
because the market generally was drying up
and the demand for general cargo ships was
falling off as containerisation began to
dominate - the weakening demand for SD14s
was foreseen and it was decided that the
Southwick site be rebuilt for larger ships, and
the South Docks site be allowed to run down.

Sadly (again!) even the eventual ship factory
at Southwick could not survive the searing heat
of competition and the simultaneous
Government/EEC/EU fumbling with 'subsidy"'
and 'intervention’, plus foreign competition.

For many years now there has not been any
sign that those two wonderful shipyards existed;
in 1958 Bartrams was perhaps the most modern
and best laid-out shipyard of its type in the
world - and certainly the morale of the
workforce was quite outstanding; | know, | was
the production manager then.

For decades up to 1960 it was still true that
'Sunderland was the biggest shipbuilding town
intheworld' - yet in around 1990, Sunderland's
publicity leaflet emphasised coa mining (one
small colliery in the town) and gave very small
space to its shipyards (10 in 1955) which
dominated Sunderland in every way. How we
do forget! But how very fortunate were we who
worked in UK shipbuilding in those days.

P H H Rhodes, FRINA,
Camberley

Church Road, Hoveton St John
Norfolk NR12 8UG, UK

New PropCad
features

POPULAR software package from
HydroComp for the geometric modelling
of marine propellers, PropCad, provides tools
for the automatic preparation of 2D design
drawings, 3D views, construction data,
calculation of geometric properties, and
CAD/CAM file export.
New featuresin PropCad 2005 include:

e thelist of CAD/CAM exports now includes
DELCAM PowerSHAPE

e offsets and reports are now displayed in
HTML format in abrowser

» anew Scan Converter ‘face/back’ option (in
addition to current ‘face/thickness
option) to allow for entry of 3D scan of both
surfaces

e use of New Builder data files for custom
section geometry and  parametric
distributions.

New features which will be released later this
year include calculation of 'hydrodynamic
effective pitch', using radius-chord integration,
and New Builder options. &

MARINTEC CHINA 2005

The Royal Institution of Naval Architects
will be exhibiting at this
important event in Shanghai, December 6-9th 2005.

We look forward to welcoming you to our stand
within the British Pavillion.

See you there!
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The Royal Institution of Naval Architects

International Conference on Ship and Offshore
Technology 2006 - Design, Construction & Operation
of Natural Gas Carriers and Offshore Systems

14 - 15 September 2006, Busan, Korea

First Notice & Call for Papers

There is considerable optimism about the future of the natural gas market. A significant
growth in the number of gas carrying vessels is expected, resulting from both an increase
in demand and the current programme of scrapping older vessels.

While some companies are looking at the possible economies of scale of larger vessels (in
the range of 175,000- 250,000 cu.m.) others are looking to develop options for developing
small vessels to exploit shortsea and coastal trades in natural gas.

New alternatives to LNG including compressed/pressurised natural gas (CNG/PNG), where
the gas is stored under pressure at ambient or semi-refrigeration temperatures, are also
being developed. There is also a growing interest in floating production, storage and
offloading systems for offshore oil & gas developments and re-gasification tankers and
plants designed to avoid the need to construct huge land-based processing and distribution
centres.

RINA invites papers on all aspects of the design and operation of gas carriers & other
offshore systems, including the following topics:

< Design of larger capacity vessels

= Design of Shortsea & Coastal Vessels

» Greater flexibility in design to cater for spot market trading
e Floating plants/vessels

e Alternatives to LNG - CNG, PNG etc.

e Optimisation of power plant in gas carrying vessels

* Issues associated with the partial filling of tanks

O | would like to offer a paper and attach a synopsis of no more than 250 words by 3 Jan 2006
O | wish to receive details on exhibition space and sponsorship opportunities
O I would like to receive a full programme brochure and registration form
Name: Position:
Company:
Address:
Postcode:
Telephone: Fax:
Email: (ICSOT)

Please return to: Conference Department, RINA, 10 Upper Belgrave Street, London SW1X 8BQ
by fax on +44 (0)20 7259 5912 or by email: conference@rina.org.uk



Numerical simulation of yaw effect

The traditional method currently used
by towing tanks for ship
manoeuvrability predictions is based
on calculation of hydrodynamic
derivatives of forces and moments
with respect to the individual degrees
of freedom. These derivatives are then
used in manoeuvrability simulation
programs to evaluate ship
performance in real manoeuvres for
design purpose.

The hydrodynamic derivatives are
calculated from experiments or using
potential flow simulation methods.
Potential methods can only be used in
manoeuvrability calculations with
additional care because of strong
viscous effects. Experimentally based
predictions are expensive and can be
applied only to the type of hulls for
which they were obtained.

Methods based on RANS solver have
been becoming progressively more
popular. In this article*, the application
of a RANS method to predict force and
flow field around a Series 60 ship
model under steady oblique motion is
reported by Q Gao, V Shigunov, and D
Vassalos, from the University of
Strathclyde, UK.

HE flow around a ship hull under steady

yaw motion is characterised by complex
flow separation, vortex shedding, and strong
free-surface effect. There were few successful
studiesin thisarea. Longo and Stern [Ref 4]
carried out towing tank experiments of yaw
effect on ship flow for a 3.048m Series 60
ship model. Forces, wave pattern and model
attitude were measured in detail, which were
used to explain complicated physics and
provide valuable data for computational fluid
dynamics validation.

Patel, Ju, and Lew [Ref 1] firstly studied
asymmetric effect on flow physics by finite-
analytic difference scheme. They validated
results on an HSVA tanker and a SR107 bulk
carrier. The agreement was encouraging,
although there were two main limitations on
their numerical method. One is a double
model assumption of the free-surface effect
and the other isthat only the stern part of ship
model was included in the simulation.

Cura Hochbaum [Ref 1] presented a
calculation of the vessel in steady oblique
motion at the 22nd ONR symposium. Three
dimensional separation and vortex shedding
were captured well and force results were
reasonably consistent compared with
experiment data. However, free surface and
ship attitude effects were not included in the
calculation.

Alessandrini and Delhommeau [Ref 3] also
presented a paper at the 22nd ONR

* Extracts from the paper ‘Numerical simulation of yaw
effect’, presented at The Roya Institution of Naval
Architects’ conference Marine CFD 2005, March 30-31
2005.
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Fig 1. Boundary meshes.

Level z

19 0.0265
0.0224
15 0.0183
13 00143

05

Y/L

Fig 3. Wave pattern (Measurement [4]).

Symposium on viscous free-surface flow past
Series 60 in steady sway motion. Wave
pattern particularly for the bow wave shows a
close agreement between calculation and
measurement. Lateral force was predicted
with good accuracy. However, ship attitude
effects were excluded in the cal culation.

A question arises in the study of yaw effect
on ship hydrodynamics: how large is the
effect of ship attitude change and free
surface? In this article, the effects of yaw
angle and attitude change on turbulent flow
and ship hydrodynamics were studied by
RANS solver FLUENT. The numerical results
were given and compared with experimental
measurement available from IIHR [Ref 4].

Mathematic formulation

The Reynolds averaged Navier-Stokes
equations with turbulence model for closure
were solved. The governing equations can be
written as follows.

Continuity equation:
V.V=0.
Momentum equations:
(V) +V-(pWV) = pg-VP
+V-1+S
Turbulence model:
) -
&(pK)+‘7'(pVK)= P—pe

+V-(u+ETyvK)
o}

K

002
-0.03
N-0.04

-0.05

-0.06

-0.07

1
-0.05 0 0.05

Fig 5. Velocity field at x/L=0.1 (Measurement [4]).

] - £ e?
< V. (pVe)=C,P-C,pZ-
at(p€)+ (pVe) ‘K 2P Y

+V-(u+Hyve)
GE‘

VOF equation:
P} -
§(rw)+V-(rWV)=O.

where V is velocity vector, 9 gravity vector,
P pressure, t=u[(VV+VVT)] stress sensor,
p=r,p,+r,p, mixturedensity, u=rpu, +ru,
mixture viscosity, p, and p, water and air
densities, u, and u, water and air dynamic
viscosities, S external body force, K turbulent
energy and turbulent dissipation rate.
Boundary conditions were prescribed. The
inlet is located at half a ship length ahead of
the bow where two velocity components were
imposed. Velocity components and free
surface elevation were given on the side
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The Naval Architect
Chinese-language editions 2005

Readers and advertisers with The Naval Architect journal will
know that in February and September each year, the issues are
translated into Chinese-language and distributed throughout the
shipbuilding industry in this important country.

Our distribution is to 7100 members of Shanghai SNAME and, new
for 2005, a further 500 copies will be distributed to the the
Shanghai Association of Shipbuilding Industries.

Advertisers can take advantage of this influential readership by

PICTURE SHOWS THE LATEST placing their sales message in the regular February and
VERSION OF THE CABINET September editions - and hence qualifying for a FREE OF CHARGE
MODEL N2 GENERATOR advertisement in the Chinese editions. Translation is included at
. . no extra cost and is handled by Shanghai SNAME themselves.
Air Products AS’ nitrogen generators Y Snang
come in a range of capacities from NOTE THAT ADDITIONALLY OUR SEPTEMBER EDITION
16 to 6 000 Nm3/hr, supplying WILL BE DISTRIBUTED AT MARINTEC CHINA 2005
_ o . .
95-99.9% Nltrogen purlty To book your space in our 2005 English and Chinese editions,
N please contact:
Air Products AS
Tel: +47-38 03 99 00 « Fax: +47-38 01 11 13 Debbi Bonner, Group Advertisement Manager,
E-mail: airproducts@online.no ¢ Web: www.airproducts.no RINA, 10 Upper Belgrave Street, London SW1X 8BQ, UK
Contact: Otto Johnsen, Business Director Tel: +44 7767 791181

Steinar Andersen, Sales Manager dbonner@rina-org.nl
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Exp 712 26.78 -1.83
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Case 3 3.85 18.3 -1.08
Case 2 6.91 24.98 -1.45
Case 1 7.01 25.26 -1.81
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Fig 8. Velocity field at x/L=0.9 (Measurement [4]).

Froude |Yaw Sinkage Trim Hee
number |angle

0316 |10 Yes |Yes |Yes
0316 |10 No No No
0316 10  Double model

0316 [75 Yes Yes |Yes
0316 5 Yes |Yes Yes
0316 25 Yes Yes |Yes

Table 1.The list of test cases.

boundary, which is located at one ship length
away. Downstream outlet is at two ship
lengths behind the stern, where hydrostatic
pressure is prescribed. Non-equilibrium wall
function was used on ship hull boundary to
save computational effort.

Test case

A Series 60 hull form was chosen for
validation purposes. Numerical calculation
includes study of free surface and attitude
change effect as well as yaw angle effect on
ship hydrodynamic performance. In all test
cases, Froude number was set to 0.316. The
computational cases are listed in Table 1.

Numerical results and discussion

Mesh

3D computational grids were generated. The
total cell numbers are about 400,000, which
were based on the uncertainty study of
resistance calculations. The sketch of
computational domain and boundary meshes
isshowninFig 1.

132

Fig 7. Velocity field at x/L=0.1 (Calculation case 2).

Attitude effect

Since the model tests for force measurement
were carried out in free condition (with
sinkage, trim and heel) and all past numerical
calculations were made in restrained
condition (without attitude change) or with
double model, it is necessary to quantify the
influence of free surface and attitude change
due to sway motion on ship manoeuvring
performance. Therefore, three separate
calculations were carried out for Froude
number 0.316 and yaw angle 10deg, named as
case 1 and 2 for with and without sinkage,
trim and heel, case 3 for double model.

Ship wave

The wave measurement was carried out in
restrained condition without sinkage, trim and
heel. The comparison between measurement
and calculation (case 2) was shown in
Figs 2-4.

From Fig 2, it can be seen that the general
agreement between computed and measured
wave profile is good. The port bow wave is
larger than that at starboard. However, wave
height is very close near the stern on both
sides. The magnitude of bow wave height is
about 0.035, which is larger than that in
straight-forward motion (0.015). Therefore,
resistance coefficient in oblique motion tends
to be larger than that in straight-forward
condition. The first and second transverse
wavelength are different from each other and
with the Kelvin theory, which isrelated to the
non-linear interactions between the bow, front
shoulder, back shoulder and stern wave. The
difference of wave height at the bow and stern
may be attributed to bow and stern shape, as
well as the viscous effect.

The measured and computed wave patterns
are given in Figs 3-4. It can be seen that the
general wave structure is well predicted by
numerical approach. However, the numerical
calculation appears to be over diffusive far
from the ship hull due to the mesh resolution.

\elocity field

The 3D velocity fields are compared in Figs
4-9 at two cross planes. Oneisat x/L=0.1 and
the other at 0.9. The results from calculation
cases 1 and 2 show that there is a significant
attitude effect on both boundary layer
thickness and cross-stream distribution.
Compared with heel, sinkage, and trim has

Table 2. Forces and moments coefficient (*1000).

less effect on cross velocity distribution. The
heel angle is large to change the vortex
shedding and pressure distribution on the hull
surface.

Generally, the calculation results in case 2
are consistent with measurements. However,
the computational results have some
numerical diffusion, which result in thicker
boundary layer and weaker vortex strength.
The numerical results could be expected to
improve by increasing mesh resolution.

Forces and moments
The definition of force coefficient is given
below:

Resistance coefficient:
Ct=Fx/(0.5pU2S)

Side force coefficient:
Cs=Fy/(0.5pU2S)

Yaw moment coefficient:
Cm= Mz/(0.5pU2L pp3)

The comparison of force and moments at
Froude number 0.316 and yaw angle 10deg is
giveninTable 2. It can be seen that the forces
and moments are closely related to the
computational conditions.

The computed results from case 1 (with
attitude effect) agree reasonably well with
experimental data. However, the
computational side force and moment from
case 2 (without attitude effect) are much
smaller than experimental data. This means
that the attitude change has a significant
influence on the overall ship hydrodynamics
and cannot be neglected in larger yaw angle.
The computational results from double model
calculation are far below experimental
results. That means that wave effect cannot be
neglected either.

Yaw effect

Based on the above analysis, a series of
numerical calculations were carried out by
using measured sinkage, trim, and heel. The
comparison of numerical and experimental
results are given in Figs 11-13.

It could be seen that the agreement between
calculation and measurement is generally
acceptable. However, computational
hydrodynamic forces and moments are
slightly underestimated. This is partly due to
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The Royal Institution of Naval Architects

INTERNATIONAL SYMPOSIUM ON MARINE DESIGN

12 - 13 April 2006, La Spezia, Italy

I Second notice
n

conjunction
with: University of Genoa

The modern yacht, motor cruiser, cruise ship or passenger ferry is the product of
a dialogue between the engineer as the ship and systems designer who is primarily
concerned with function and performance, and the marine designer who is
concerned with both interior and exterior form and style. Such dialogue is
essential if the inevitable conflicts between the technical and aesthetic aspects
of design are to be avoided, and full advantage taken of advances in materials,
computer modelling, construction techniques and equipment. For example,
stronger materials and more advanced construction techniques mean that
structural material can be reduced allowing greater freedom of design. Advanced
computer modelling allows different layouts to be compared at a preliminary
stage, thereby allowing novel concepts to be comprehensively tested. Such
advances and other have given designers greater freedom and the ability to meet
the increasingly demanding specifications of yacht and passenger ship owners.

This unique conference will bring together all those concerned with the design,
construction, equipment supply and operation to present recent developments
and discuss how they impact on the design of such vessels.

Papers are invited on the following topics:

e Current and future projects

Design tools

Production, construction and manufacturing technology
Design management

Project management

Materials

Equipments and systems

Ergonomics

Passenger facilities

Safety

Noise and vibration

Lighting and air conditioning

Current and future legislation

Education and training for marine designers

O | wish to receive details on exhibition space and sponsorship opportunities
O I would like to receive a full programme brochure and registration form
Name: Position:
Company:
Address:
Postcode:
Telephone: Fax:
Email: (ISMDO6)

Please return to: Conference Department, RINA, 10 Upper Belgrave Street, London SW1X 8BQ
by fax on +44 (0)20 7259 5912 or by email: conference@rina.org.uk



limitation of the mesh resolution, and partly
due to the turbulence model. The studies of
K- and the turbulence stress model are
ongoing.

Conclusion
Based on comparison of computed and
measured results, the following conclusion

could be drawn:

a The general agreement between

computational results and measurement is
satisfactory. However, increasing mesh
resolution and enhanced turbulence
models are recommended in future study
to improve numerical accuracy.

b. The effects of attitude change on
hydrodynamics are significant in large
yaw angles and should be taken into

account in the numerical prediction of

Fig 10.Velocity field at x/L=0.9 (Calculation case 2).

manoeuvring motion.
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Fig 13. Yaw moment coefficient.

c. Free-surface effect cannot be neglected for
high Froude numbers. 85
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New upgraded CFD software code released

HE latest version of the CFD software Fluent,
version 6.2, has recently been released by
international company Fluent. Thenew releaseis
said to be faster and more accurate than 6.1; in
addition, improvements have been made to
advanced models, aswell as new modelsthat will
greatly expand the range of gpplicationsfor CFD.
Key to the advances in Fluent 6.2 are
enhancements made to the core Fluent solver that
have given dramatic speed-ups and improved
accuracy without, it is claimed, compromising
robustness and ease of use. New capabilitiesmean
that all multiphase models can be used in
conjunction with species transport and chemical
reactions. Free surface and discrete phase
modelling are both said to be significantly more
efficient, and a new solar radiation model opens
up whole new application aress.

Fluent's unique dynamic mesh capability for
simulating flows around moving bodies has been
enhanced including the addition of a new six-
degrees-of-freedom solver. Fluent 6.2 dso offersa
comprehensive range of turbulence and acoustics
models. Fluent's capacity for handling chemically

An example of the images that Fluent's new release can produce.

reacting flows has been expanded with a new,
laminar gtiff chemistry solver, special models for

engineignition, and aconvenient facility to creste
custom, re-usable, material property databases. &

Shipboard central controls for optimum operations

NEW type of shipboard control concept,

Kongsberg System Technology, was
launched by Kongsberg Maritime at Nor-
Shipping. By integrating user competence
with technological excellence, this new wide-
ranging technology platform offers both
standard and operational specific functions, all
designed to optimise operational and
commercia performance. Kongsberg System
Technology is being promoted as the key to an
entire range of integrated sub-systems based
on proven Kongsberg Maritime solutions for:

navigation, K-Bridge

propulsion and thruster control, K-Thrust
dynamic positioning and joystick, K-Pos
automation, K-Chief

tank gauging, K-Gauge

safety, K-Safe.

Within each application, Kongsberg Maritime
will offer numerous solutions and equipment
types, catering for the same markets and ship
specifications for which the company is aready
well-known. Thistechnology issaid to enhance
functionality and improve life-cycle support,
and is expected to reduce the overall costs of
ownership; it is scaleable to suit individual
needs. The distributed and open design of this
technology platform utilises a system-wide
standard communication network.

A redundant network facilitates integration of
other systems and free flow of information from
al sub-systems, with vessel-wide information
available on multi-functional work stations.
Additionally, real-time processing has been
taken a step further with provision of standard
distributed process units (DPU) with embedded
software; this is said to result in increased
reliability and reduced maintenance costs.

The Integrated Vessel Management concept
also provided by Kongsberg Maritime
supports integration of all control systems.
Bridge systems, such as navigation,
manoeuvring, propulsion, and thruster
controls, can be linked to machinery, cargo
automation, and safety systems by means of
a communication highway that enables free
flow of information within the overall
layout.

All operator stations, controllers, and
interface units are linked through a
redundant communication network and a
common-user interface. Though Kongsberg
System Technology provides for more
integration than ever before, each sub-
system is autonomous and not affected by a
failure in another sub-system, therefore
increasing safety and reducing the risk of

possible downtime. &

New Kleven Design concept for
Stolt-Nielsen tankers

WO versatile chemical/product tankers on

order at the Kleven Florg yard, in Norway,
for the leading parcel tanker operator Stolt-
Nielsen (briefly reported on page 4 of our May
2005 edition) are being constructed to an
interesting philosophy. The bow and stern
sections, constructed of traditional shipbuilding
steel, have been subcontracted to an unspecified
Black Sea yard; upon completion, they will be
welded together and towed to Florg. There the
two parts will be split and united to the cargo
section in the yard's construction dock. The
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complete arrangement has been created by
Kleven Design, and the vessels are known as
the TCOPss43000 class.

The cargo section for each tanker is being
fabricated at Florg of stainless steel and zinc-
coated tanks to provide 39 cargo tanks in
various sizes suitable for IMO Type I, Il, and
111 liquids, with the total volume being
45,350m®. Hull dimensions will be 182.72m
length, 32.20m breadth, and 11.70m draught.

Propulsion power will be supplied by an
MAN B&W Diesel package, comprising a

7S50M C-C two-stroke engine - to be built in
Japan by Kawasaki Heavy Industries - driving
an Alpha VBS1560-ODS CP propeller, and
Alphatronic 2000 controls. A tunnel gear will
be fitted to each propeller shaft to drive an
aternator.  Florg has had considerable
experience with fitting MAN B& W two-stroke
machinery and was notable for fitting the
prototype camshaftless engine with electronic
controls in the tanker Bow Cecil. The engines
will be delivered from Japan in February and

April 2007. &
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TRADE AND EQUIPMENT NEWS

Promising trials for new
spherical-vane steering gear
Advantages of a new so-called spherical-vane
steering gear developed by Rolls-Royce Marine
include fewer parts, a smal circumference, low
weight, and better reliability. The new design
also incorporates optimal seal materia to achieve

along life.

Prototype testing has confirmed the potentia of
this SV type, which is expected to result in a
range of manufacturing and operationa
advantages compared with conventional ram-
type steering gear. This development builds on
the aready successful gears in the Tenfjord SR
and Frydenbd RV series.

Among the key goas of the SV project
were to:

*  improve the manufacturing process through
a better design and by reducing the external
dimensions

e drengthen overall competitive advantagesin
the steering gear market based on total cost
installed onboard, and over the lifetime of a
vessel

o obtain abetter ratio between working torque
and weight

e optimise the equipment for
classification rules

» continue the proven advantages of the
SR/RV types.

today's

In the SV-type construction, the vanes are
integrated into the rotor, and the dividing
segments are placed in a toroid groove in the

This new SV (spherical vane) steering gear developed by Rolls-Royce Marine claims several

interesting technical benefits.

housing. The rotor, also the upper and lower
housings, is made of nodular cast iron. Thefirst
models in the series cover torque outputs from
430kNm to 850kNm.

The SV is designed for a working pressure of
160bar. The sealing system features well proven
polyamide for pressure chamber sealing and
polyurethane materia for both vane sealing and
the dividing segment sealing. The supporting
element behind the segment sedling is made of
thermoplastic PET.

Thorough testing of the prototype in a
special rig, corresponding to around 3000
operating hours at sea, was carried out with
manoeuvring across the rudder angle of 2 x
45deg. Leakage was measured at a maximum
working pressure of 160bar with very positive
results:

e low leakages over the whole test period,
increasing marginally during the running-in
period and then stabilising at alow level
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TRADE AND EQUIPMENT NEWS

* inspection of the internal components after
testing revealed very little wear and tear,
fully in line with operational experience
with former designs.

The first order for SV steering gear was
placed in October 2004 by ayard in Chinafor a
European owner. This unit was delivered from
its Rolls-Royce factory in April 2005 and will
be installed on a DNV ice-classed 16,000dwt
chemical tanker. By June this year, Rolls-
Royce has sold nine SV steering gears to yards
in Europe and Asia.

Contact: Rolls-Royce Marine,
Ulsteinvik, Norway.

Tel: +47 70 01 40 00.

Fax: +47 70 01 40 05.
www.rolls-royce.com

Sales boost expected following
air pollution regulation changes
A UK company that was set up just a few
months ago, ET Marine, has reported great
interest in its new Seanox ship air-pollution
monitor, which was launched at the Nor-
Shipping trade fair in June. ET Marine claims
to be one of only two companies worldwide
that can provide a monitor that meet new IMO

regulations on exhaust emissions pollution.
Annex VI of MARPOL 73/78 legislation -
which came into force on May 19 - stipulates
that all ships over 400gt or with an engine
output exceeding 130kW should monitor
emissions of oxides of nitrogen (NOx) to

reduce air pollution from ships. Appendix 11 of
Annex VI MARPOL 73/78 states that the NOx
detectors must be of the chemi-luminescent
type, with anitrogen dioxide (NO,) converter.
Working alongside international shipping
companies and fuel producers, ET Marine
recently conducted extensive proving trials
with its Seanox Chemiluminescent compact
continuous emission monitor onboard cruise
liners, ro-ro ferries, and tankers to meet the
IMO regulations. The Seanox analyser hasalso
been approved and certified by Det Norske
Veritas.
Contact: Duncan Mounsor, ET Marine.
Tel: 0870 161 3362.
E-mail: duncan.mounsor@et.co.uk

New gas detection systems
added to range
International Mining & Marine Ltd has
extended itsrange of specialised safety services
for the shipping industry with the addition of
the Draeger X-am 3000 and X-am 7000 gas
detection systems. These instruments can be
included in the IM&M Meter Tracker, an al-
encompassing, ongoing maintenance
programme offers which is claimed to offer
savings in both time and money and also to
simplify sensor calibration procedures whilst

meeting maritime legislation.

In addition, by utilising Draeger sensor
exchange technology, these gas detectors
should also minimise problems associated with
the transportation of dangerous goods and help

eliminate the need for ship management
companies to manage the replacement or repair
process.

Featuring state-of-the-art electronics and
Draeger pre-calibrated sensor technology for a
fast, accurate response to changing gas
concentrations, both instruments meet ATEX,
UL, and CSA approvals and are said to be easy
to use. Rugged in design, they are also
protected against dust and water as standard
and emit both audible and visual as well as
vibration alarms.

The X-am 3000 is a three- or four-gas
warning device to provide monitoring of H.S,
CO, O,, and combustible gases and vapours in
ambient air. Particularly suited to confined
space applications, it utilises simple three-
button operation and is said to have a
straightforward menu selection, as well as a
large display for measurement identification.

The X-am 7000 utilises a combination of
more than 25 sensors, and it enables the
detection of more than 100 toxic and
combustible gases and vapours as well as
oxygen. Draeger's sensor exchange
functionality means that the X-am 7000 can be
reconfigured simply by changing asensor. The
measuring range and target gas of these sensors
can also be changed at the push of a button and
without needing recalibration.

Contact: Mark Westerman, International

Mining & Marine Ltd, Trident House, Baxter

Road, Sheffield S6 1JF, UK.
Tel: +44 114 285 3040,
Fax: +44 114 285 3049.
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Some considerations relating to wavemaking
calculations for transom-stern ships

In this article, by George Gadd, MRINA,
a number of different calculations for
wakemaking are assessed and the
results of a new study are discussed.

AVEMAKING calculations based on

Rankine sources distributed over a hull
and free surface are widely used, and form the
basis of many commercially available CFD
codes. The majority of these involve
developments of Dawson's method (Ref 1), in
which sources are distributed over a 'double
model' of the hull reflected in the undisturbed
free surface plane, and over an area of the free
surface in the vicinity of the hull.

The hull sources are chosen so that the flow
everywhere is tangentia to the hull surface, as
in the method of Hess and Smith (Ref 2), for
flowswithout afree surface. Thislatter method
can give extremely accurate results for well
streamlined bodies, and at first sight it might
seem that similar accuracy should be
attainable, given sufficient computer power, in
wavemaking cases. This is not so, however,
because of the non-linear conditions that
govern free-surface waves.

In Dawson's method, and its derivatives,
streamlines for the zero Froude number case,
where no waves are generated, are first
calculated, and the wavemaking flow is
assumed to be a linear perturbation of the
velocities along these streamlines. Thus non-
linear effects are partially taken into account of
insofar as lateral velocities are not assumed to
be negligible, asin slender ship theory.

Gadd's method (Ref 3) is similar in that it
involves a 'double model' of the hull and
sources on the undisturbed free-surface plane.
However, for each free-surface panel, vertical
surfaces extending from its edges to the true
free surface enclose a fluid region for which
momentum and continuity conditions are
formulated. This set of conditions constitutes a
system of simultaneous equations which
initially are solved as if they were linear
equations.

This procedure would only yield an
approximately correct solution if all the
sources, or sinks, found were small enough -
less than some value del - in which case the
non-linear conditions involving squares of
induced velocities would not be seriously
violated. In reality, the predictions of this first
step solution will normally involve source/sink
increments exceeding del, with the maximum
increment on some panel being equal to DEL.
Then all the predicted increments are reduced
in the ratio del/DEL, and starting with this
reduced distribution afurther set of increments
are found, at each step limiting the maximum
increment to del.

Eventudly, in afinal iteration the maximum
increment found will be less than del, and this
istaken to be the solution required at this stage.
In both methods special procedures are needed
to satisfy the radiation condition, that waves do
not propagate upstream. In Dawson's method
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thisisachieved by the use of an unsymmetrical
differencing procedure to solve the differential
equations for the flow aong the streamlines.

In Gadd's method additional conditions
limiting the upstream source strengths are
imposed, so that the free stream equations form
a redundant set, solved by a least squares fit
procedure, with suitable weighting for the
upstream source conditions. Although Gadd's
method satisfies the free-surface conditions
rather more closely than Dawson's (in its
origina form at least), neither method can be
exact, even if wavebreaking effects are
unimportant.

The determination of wave crests and troughs
involves extrapolating the upwards or the
downwards flow field calculated for the region
below the undisturbed free surface. Alongside
the hull thisis open to error, particularly if the
hull sections are far from vertical at the
waterline.

The problem is worse in transom stern cases
where the transom runs dry. Usually additional
rows of surface panels starting at the transom
and extending at constant width downstream
are employed. It has to be decided what
starting conditions on the source distributions
should be used, analogous to the radiation
condition applied to the main external flow.

Dawson originally imposed a condition that
longitudinal velocity at the transom edge
should correspond to a wave trough whose
depthisequal to the depth of the transom. Reed
et al (Ref 4) and Nakos and Sclavounos (Ref 5)
suggested that the flow directions on the hull
just upstream of the bottom edge of the
transom should also be matched.

Thelatter condition simply impliesfixing the
source or sink density on the most upstream
panels of the wake, but the velocity condition
there involvesthe effects of all nearby sources,
including those in the external flow. It isopen
to doubt whether the velocity condition,
intended to apply to the bottom of the transom,
can be adequately implemented by any way of
specifying the source densities on the plane of
the undisturbed free surface.

If the true free-surface geometry were known
then, in principle, sources distributed over it
and the underwater hull could yield an exact
solution. There would be no discontinuity
between the source densities on the hull and
those on the true free surface leaving the
transom, if the flow directions were the same.
Hence the downstream sources adjacent to the
transom would not induce any motion at the
transom edge.

However with sources on the undisturbed
free surface there is no such balance, and
singular behaviour would occur at the
upstream sources next to the transom. This
suggests that it may be better to impose no
conditions on the sources behind the transom,
beyond relating the sink density on the most
upstream wake panels to the upflow at the hull
at the transom, but otherwise merely satisfying
the normal free-surface conditions. The

pressure condition at the transom might
perhaps best be met by singularities situated on
the transom plane itself.

Usually the transom plane is left open, hull
boundary conditions being met only on the
hull surfaces upstream of it. It would, of
course, be inappropriate to close the transom
and impose the condition that there is no flow
through it, which would give stagnation
conditions at the transom. However Reed et &
considered the possihility of placing a source
distribution on it, producing the required
downstream velocity for the transom wave
trough, though they retained the free-surface
source conditions also.

In the present study the free-surface sources
are not so restricted, and normal doublets are
used on the transom rather than sources. Such
singularities can induce alongitudinal velocity
through the transom plane, equal on both sides
of the transom. Thus the expression given by
Lamb, Article 57, shows that normal doublets
of density Sdistributed over adisc of radius R
induce an axial velocity at the centre equal to
S/2PiR.

Numerical integration of the effects of
closely spaced point doublets on arectangular
region of area A predicts a velocity very close
to S/I2PiR, where S is the total point doublet
strength divided by A and Pi(R**2) = A.
Although the normal velocity is not uniform
over the region, as it would be for a uniform
source density distribution, doublets
distributed over the transom plane could, if
their density is appropriately chosen, giverise
to the required Bernouilli velocity at the
bottom edge of the transom when combined
with the effects of sources on the upstream
part of the hull. Doublets have been preferred
to sources because the latter induce
unrealistically large pressure increases on the
hull just upstream of the transom.

It is not suggested that such a procedure
provides anything more than a model of the
flow behind the transom, to be justified
pragmatically if the results it gives rise to
resemble the real flow. In the instances to
which it has been applied this appears to be so.
Thus calculations have been made for the
Athena hull form, the subject of an
international research programme sponsored
by the Resistance Committee of the 16th
International Towing Tank Conference.

As its contribution to this programme, Ship
Division NPL made wave pattern
measurements from which wave profiles along
the centre of the wake and transverse to it
behind the transom can be inferred. The
measurements made covered a range of
Froude numbers from 0.28 to 0.65 where the
transom ran dry. The present calculation
method with doublets over the transom
predicts the main features of this flow, with
quite realistic estimations of the depth of the
trough just behind the transom, and of the
distance behind the transom at which the peak
‘rooster tail' wave occurs.
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The predictions of the wave height at this
peak are of the right order of magnitude, and
the calculated transverse wave profiles
across the flow field are fairly realistic, as
are the wave profiles along the side of the
hull. In all these respects the results are
better than those obtained without transom
plane doublets, where it is attempted to
match the required wave trough behind the
transom by means of the free-surface
sources, in the more usual way. Although the
present method gives only an approximate
model of the flow, it offers an approach that
other workers in the field may perhaps W|sh
to pursue further.
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MasterShip advances

NEW MasterShip 2005 version, which

runs under AutoCAD 2004 and 2005,
contains new developments in all Generators
and Organiser. A prominent new feature in
the Shape Generator is the Assembly
Manager.

Assembly Manager can save users work at
the start of a project, by automatically
generating all drawings of transversal and
longitudinal  construction. As  work
progresses, for instance on the 2D frame-
drawings, the 3D assembly stays up-to-date.

Other additions to this new version include
anew geometrics version, whichisaprogram
and user interface of the core program in
Shape Generator, while the ShipCreateDeck
function enables users to create decks with
different rounding parameters. A Parametric
template has al so been added, stemming from
an extension of MastersShip'slibrary, with two
templates for flanges and one slot weld
template. Stiffener reports have also been
extended - three types of report are now
available - providing the correct information
for the logistic and production process of
stiffeners. Finally, NC Simulation has been
improved as al information and settings are
now in one new designed dialogue box.

New version of MARS

HE new version of MARS- v/6.1, released at
the end of February this year, is sad to offer
many interesting new features. This includes
subcontractor enhancements for purchase of
work-packages and further improvement of
purchase functions such as advanced tracking of
purchase order amendments, multi-projects for
delivery orders, invoice control based on payment
plans, and enhanced calculation of materia status.
Thepatch set 1 for MARSV/6.1 wasreleasedin
May 2005, and contains new functions, such as
the introduction of room/compartment
throughout MARS, enhancement of integration
points to MARS*Planning, and dynamic export
facility from MARSto MS-Excdl.

UK shipbuilding group VT shipbuilding,
including VT Halmatic, and VT Marine
Products, has chosen to implement MARS. The
decision was made after a very detailed
workshop of MARS and another international
ERP solution. The implementation will include
al MARS applications: MARS*Material,
MARS*Planning, and MARS* Production. As
MARS is completely dedicated to the
shipbuilding industry, theaimisnot only to have
a modern and effective solution, but aso to
further enhance procedures and processes in the
companies.

The implementation of MARS commenced in
March. During the initial weeks all project
members received a two-week MARS training
course at VT Shipbuilding’s premises in
Portsmouth.

Finaly, as part of the successful cooperation
with CSIT (an IT company which is part of
China State Shipbuilding Corp) a new MARS
website has been launched to provide Chinese
shipyardswith MARS. &
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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, offshore,
CAD/CAM, innovations

Includes the bi-monthly publication, WARSHIP TECHNOLOGY
Plus quarterly publication, OFFSHORE MARINE TECHNOLOGY

Provides up-to-date technical information on commercial
small craft/small ship design, construction and operation
Covers a comprehensive range of vessel types from 5m up
to 100m in length, including fast ferries, workboats, fishing
vessels, patrol boats, pilot boats, tugs and offshore vessels
Regular features on propulsion technology, new marine
equipment, construction materials and CAD/CAM

Special regular regional reports and electronics features by
well-known industry figures

SHIPREPAIR

RSTON
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In-depth coverage of all aspects of shiprepair and UK g;;bECG'RPtéOSn

conversion work

Includes technical descriptions of major OVS £43 Ref: Jg
conversion projects worldwide

Regular regional surveys on the major shiprepair centres
Developments in shipboard and shipyard equipment
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Contract news, appointments, industry views, new
regulations
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Tel: +44 (0) 20 7235 4622 Fax: +44 (0) 20 7259 5912
Email: subscriptions@rina.org.uk



Interaction of ships - two case studies examined

In this article, Dr C B Barrass, MSc,
CEng, FRINA CNI, re-examines two
earlier collision cases that may still be
of interest to naval architects.

N October 23 1970, Pacific Glory, a

77,648dwt oil tanker, collided with
Allegro, a 95,455dwt oil tanker. The collision
took placejust south of the Isle of Wight. Both
vessels were travelling from west to east up
the English Channel. It was approximately
8pm as the vessels approached each other. It
was a clear night with good visibility of about
10nm. Both tankers had full cargoes of oil.

Pacific Glory, on transit from Nigeria to
Rotterdam, had been to Brixham to pick up a
North Sea pilot. This vessel had a service
speed of 15knots and was fitted with diesel
machinery. She was on a course of 087deg
that changed at 8.30pm to a heading of
080deg.

Allegro had been on route from Libyato the
Fawley Oil Terminal, Southampton. She had a
service speed of 15.5knots and was fitted with
steam turbine machinery. She was proceeding
on a heading of 060deg. Allegro was larger,
longer, and faster than Pacific Glory.

At 8.18pm, the vesselswere 915m apart. Fig
1 shows the converging courses of these two
ships prior to their collision at 8.23pm. The
top diagram shows the movements in the five
minutes before the collision. The middle
diagram gives details one to two minutes
before the collision. The lower diagram shows
Pacific Glory being drawn towards the larger
Allegro.

Just moments before the collision, the
vessels must have been very nearly on parallel
headings, each one close to 060deg. The three
diagrams in Fig 1 clearly show belated
attempts to steer clear of one another.
Interaction between the parallel bodies of the
vessels caused them to be attracted together
and then to finally collide.

Second case study

On May 11 1972 at 5.00am, Royston Grange,
a 10,262dwt British reefer/passenger ship,
collided with Tien Chee, a19,700dwt Liberian
oil tanker. The collision took place in the
Indio Channel off Montevideo, in the River
Plate.

Royston Grange was outward bound, on
route to Montevideo and then on to London.
She had a static mean draught of 7m and atrim
by the stern of 0.30m. Onboard were cereals,
butter, and refrigerated meat.

Tien Chee was inward bound, on route to
Buenos Aires. She had a mean draught of 9m
with a trim of 0.30m by the stern. She was
amost fully loaded with cargo oil. Her
forward speed just prior to the collision was
12knots.

Both vessels were travelling at forward
speed. Each vessel had their pilot aboard.
Both vessels were on an approaching
manoeuvre, passing port to port, and were in
shallow waters. Both vessels were also in the
southern part of the channel. 1t was low tide.

146

Fig 1. Interaction effects of Pacific Glory with Allegro.
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Fig 2. Royston Grange hitting Tien Chee at an angle of 40deg.

Just after their bows crossed, Royston
Grange suddenly veered to port and crashed
into the amidships port side of Tien Chee.
Extensive bow damage to the reefer suggests
that the vessels must have been travelling
towards each other at afast speed.

My analysis and investigations into the
collision came up with the following
conclusions. Royston Grange hit Tien Chee at
an angle of 40deg, Fig 2. The first point of
contact was at No 7 cargo wing tank port.
Damage then occurred at Nos 8, 9, and 10
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International Forum

The Education, Training and
Continuing Professional Development of Engineers
in the Maritime Industry

Organised by the Royal Institution of Naval Architects
and the Institute of Marine Engineering, Science & Technology

17 - 18 May 2006, London, UK

First Announcment

In today's knowledge-based global economy, the maritime industry
requires highly trained engineers whose education, training and
professional development meet the changing needs of the industry.

Engineers in the maritime industry are engaged in a wide range of
activities, including research and development, design, construction,
maintenance and operation, requiring a wide range of skills. Engineers
today also require non-engineering skills in management, finance and
communications.

In a world of rapid changing technology, the education, training and
professional development of a modern engineer will start at further or
higher educational establishments but must continue throughout the
engineer's professional career.

This conference will provide an opportunity through presentations and
panel discussions to identify the maritime industry's needs, today and
in the future, and to discuss how these might best be met by education
and training providers

The conference will also compare the differences in the requirement
and delivery of education, training and professional development in
different countries, seeking to both learn and benefit from such
differences.

O | would like to offer a paper and attach a synopsis of no more than 250 words by 25th November
O | wish to receive details on exhibition space and sponsorship opportunities
O I would like to receive a full programme brochure and registration form

Name: Position:

Company:

Address:

Postcode:
Telephone: Fax:
Email: (E&T)

Please return to: Conference Department, RINA, 10 Upper Belgrave Street, London SW1X 8BQ
by fax on +44 (0)20 7259 5912 or by email: conference@rina.org.uk
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Fig 3. Cross-section through the Indio Channel
off Montevideo.

wing tanks of Tien Chee. Substantial structural
damage to the bow structure of Royston
Grange occurred. Around 800tonnes of oil
was spilled.

The pilot on the bridge of Tien Chee made a
claim to the master on May 11 1972 that there
would be an extra 0.60m of water more than
shown for low water. He convinced the ship's
master this would be sufficient to proceed
upriver without the need to wait. The master
agreed.

Tien Chee had been delayed. She was three
hours late in arriving at the river. Because of
this, her master was in a hurry to take her
upriver. Thus a human error of judgement
occurred. The approach speed of the Tien
Chee was too fast. This was another human
error.

Tien Chee was ploughing through silt and
mud on the river bed. At 12knots speed the
Tien Chee had squatted about 0.90m at the
stern and she would have increased her trim
by the stern. The total trim would then be
about 0.66m, thereby drawing her stern further
into the mud.

The bow of Royston Grange was drawn into
the port side of Tien Chee. See Fig 2. Just
before the collision both vessels were drawn
as close as 50m on a parallel course. Thisis
much too close.

The negative pressure bulb of Tien Chee's
side-shell was much larger than the negative
pressure bulb of the Royston Grange's side-
shell. If the forward speed (not given) of
Royston Grange had been between 6knots and
10knots (or an average 8knots) then the
closing speed would have been a very
dangerous speed of 20knots, Fig 2.
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Fig 4. Interaction effects between the negative pressure (suction) bulbs.

A northerly wind present at the time of the
collision would have decreased the water depth.
This would have increased squat and
interaction.

The approach manoeuvre was carried out in
the southern part of this channel, ie, confined
channel conditions. See Fig 3.

Possible poor dredging arrangements (Fig 4)
by the Argentine and Uruguay port authorities
probably meant there was an appreciable build-
up of mud and silt on the riverbed. The bottom
saucers of silt had been built-up by the transit of
many vessels going upriver and downriver.
This silt and mud would increase the blockage
factor. It would also have increased squat and
interaction effects.

When the vessels collided it was low tide and
was in a narrow part of the river. In these
conditions, rudder helm is less effective. The
deadweight of Tien Chee was 19,700dwt. The
deadweight of Royston Grange was only
10,262dwt. This gives a ratio of almost 2:1.
The greater the difference of deadweight
between shipsin this situation, the greater will
be the effects of interaction. The mean
draughts of Tien Chee and Royston Grange
wereintheratio of about 1.25:1.00. Interaction
increases with greater ratios of draughts, so this
would definitely contribute to the collision.

Tien Chee was amost fully loaded; there was
evidence she was transiting through mud at
12knots forward speed. She would have
experienced the greater squat effects with her
H/T of 1.10 (Fig 3).

Note how inthisriver the greatest water depth
is not on the centreline of the channel. The
greatest depth is in the southern part of the
channel (Fig 3). Royston Grange was turned to

port. This is because the large negative
pressure bulb of Tien Chee was moving upriver
whilst the smaller negative pressure bulb was
moving downriver and at the same time
towardsit. This set up an anticlockwise couple
that moved Royston Grange from being
parallel, to being at 40deg angle to Tien Chee
(Fig 4). The parallel body of Tien Chee would
have been 50% to 60% of her LBP. This
represents a long wall of moving water going
upriver at 12knots, almost like a moving
riverbank. The greater this percentage is, the
greater will be the effect of interaction.

Due to the butter cargo, Royston Grange was
carrying, oil vapours from Tien Chee and
sparks from the collision contact al combined
to start adisasterousfire. The total complement
of 74 people aboard Royston Grange lost their
lives. Eight people aboard Tien Chee also died.
Both vessels were later scrapped.

Summary

This case study on interaction effects has
clearly shown the perils of alowing the
domain of one ship to enter the domain of
another. If one ship is overtaking another in a
narrow river, and amidships become in line
with each other, then it is possible that the
smaller vessel will be drawn bodily towards
the other ship.

However, if the vessels are on an
approaching manoeuvre and transversely close
together, then as well as this suction effect the
smaller ship may suddenly veer, turn and then
run into the side of the other vessel. &

The opinions expressed in this article are those of the
author.
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Key roles for marine specialists

fNeg. pa + benefits ® Based London

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. Our expertise and activities
cover shipping, railways, other land-
based industries and oil and gas.

We operate from around 175 offices
and employ some 5,000 personnel.
Lloyd’s Register operates independently
of any government or other body.

Committed to equal opportunities.

Lloyd’s Register EMEA is a member of the
Lloyd’s Register Group and is an exempt
charity under the UK Charities Act 1993.

Lloyd’s Register EMEA
71 Fenchurch Street
London

EC3M 4BS

Tel: +44 (0)20 7709 9166
Fax: +44 (0)20 7423 2059

www.Ir.org

Within our Statutory Computational and Ship Emergency Response Services (SERS)
departments, the following key roles have arisen for suitably qualified and competent
professionals.

Stability Specialist C.£40,500 pa (ref: LPA-STATt28)

You will be asked to assess and advise on developments in stability theory and
regulation, in support of our capability as the design-related experts of choice.

This will involve your contribution to our presence at meetings of regulatory bodies
and the maintenance of our plan approval documents to ensure correct and consistent
application of stability approval across our offices worldwide. You will also provide
guidance to our clients, surveyors, account managers and business development
employees in support of their stability compliance concerns and prepare/implement
training on these topics.

Possessing a degree in naval architecture or related discipline, you will preferably be
a chartered engineer with a thorough knowledge of stability theory and awareness
of the differing requirements for various ship types. A knowledge of ship design,
construction and operational issues is equally desirable.

With the ability to provide training/coaching to other team members to disseminate
knowledge, you will be highly motivated and professional in your approach to
business, clients and colleagues alike, while also being innovative and enthusiastic
when participating in improvements to working methods, services and quality
standards.

Passenger Ship Specialist C.£36,500 pa (ref: CSGt26)

Your key task will be to provide specialist support to passenger ship, ferry and large
yacht clients and help them understand/manage risks related to strength and stability
of their ships during an emergency, thereby reinforcing our position as the leading
provider of emergency response services to the passenger ship industry.

You will lead initiatives with key passenger ship operators into the development of a
focused service that meets their specific needs, and manage effective and efficient
delivery of related services that consistently meets the expectations of internal and
external clients. On a rota basis, you will be required to lead SERS teams in responding
to casualties or incidents involving ships subscribed to SERS. This means you must be
able to attend the London Office at any time whilst on call, within approximately one
hour of notification.

You will have a naval architecture degree or equivalent with proven passenger ship
experience particularly relating to operations, ship stability and structural strength,
ideally combined with a good understanding of NAPA software functionality.

Highly motivated, innovative and enthusiastic, you will be contributing to improvements
in working methods, services and quality standards. As a confident and effective
communicator, you will be able to establish and maintain good relationships with
colleagues and clients at different levels. Being team-orientated, you will be aware

of the importance of sharing technical knowledge, experience, skills and information,
and learning from others.

Both positions will call upon your ability to supervise engineers or other personnel and your
willingness/flexibility to travel worldwide, sometimes at short notice.

If you feel that you possess the necessary skills for one of these roles and quoting the
appropriate job reference, please send a full CV with a covering letter and current
salary details, by Friday, October 7, to:

Mark Henderson, HR Adviser,
London and UK Marine Operations

Email: kerry.forrest@Ir.org




The Royal Institution of Naval Architects

Advanced Marine Materials & Coatings
22 - 23 February 2006, London, UK

First Notice & Call for Papers

Advances in the technology and application of materials in the
marine environment continue. This conference will examine recent
developments in the area with additional focus on the use of
coatings.

Lightweight structures have always been at the forefront of
research. There have been recent advances in the marine use of
aluminium and titanium as well as continuing rapid progress in the
available range of composites. Steel structures have also been
addressed with continuing research into high strength varieties, not
to mention steel composite and sandwich materials.

Coatings can be used in marine applications to change a wide
variety of material properties. These can range from: paints, which
can provide corrosion resistance and antifouling properties; to
coatings that can provide increased wear resistance, better
mechanical properties or fire protection.

This conference will provide a forum for materials engineers, naval
architects and those involved in the manufacture and application of
coatings to meet and share recent developments.

Papers are invited on all related topics including the following:

e Lightweight structures

Impact of Environmental Legislation

Proposed IMO directive on ballast tank coatings
Composite overlays for steel structures
Corrosion control

O I would like to offer a paper and attach a synopsis of no more than 250 words by 1 September 2005
O | wish to receive details on exhibition space and sponsorship opportunities
O I would like to receive a full programme brochure and registration form

Name: Position:

Company:

Address:

Postcode:
Telephone: Fax:
Email: (AMMOB)

Please return to: Conference Department, RINA, 10 Upper Belgrave Street, London SW1X 8BQ
by fax on +44 (0)20 7259 5912 or by email: conference@rina.org.uk



‘Careers

in the Marine Industry

Senior Naval Architect Ireland to €50000

Exciting opportunity for an ambitious and experienced Naval Architect to
join an expanding organisation in providing a Consultancy and Surveying
service to the Fishing Industry. Candidates will be able to develop their
business scope worldwide. Steel vessel experience in trawlers &
commercial craft is important. Stability, modifications, upgrades, newbuilds
etc are the main drivers for the role.

Structural Engineer North East England c. £30Ltd / hour

Our client, an offshore & marine consultancy, has a requirement for a
Structural Engineer to work on a vessel upgrade project. The vessel is
being prepared to have winches and a crane added to the deck, so you
will be required to check the deck strength and report on any
modifications that are required. You will have a minimum of 5 years
experience doing structural calculations for similar projects. This contract
is likely to run for 4 - 5 months

Naval Architect Surrey to £37ph Ltd / to £39k

Our Major Offshore Installation contractor requires a Naval Architect to
work within a small team on a variety of work including installations,
loadouts, vessel modifications, new design and analysis etc. Ideally,
candidates will have knowledge of Moses software and at least 5 years
working experience.

specialist recruitment to the offshore & marine industry

match

e: marine@matchtech.com
w: www.matchtech.com
1: 01489 898160

1450 Parkway, Solent Business Park, Fareham, Hants PO15 7AF

A |

Pro

Professional Marine Services

Senior Naval Architect, Ireland

Promara Ltd is a Marine Consulting Company based
in Ireland with clients in Fishing, Commercial and
Leisure Fleets. Established in 2003 Promara Ltd has
achieved a strong position in project & new-building
supervision, refits and all aspects of survey work.

We will move to new premises by October 2005.

We wish to recruit a Senior Naval Architect.

The successful applicant will have considerable
experience and will play a key role in the development
of the Company. The role will involve:

e Design & modification of fishing vessels and
commercial craft of all sizes

e All aspects of Stability work

e Compliance with National & International regulations

Please write, with CV, to Promara Ltd,
3 Castlecourt, Mallow, Co. Cork, Ireland.
Email sales@promara.ie or fax +353 22 22467

www.promara.ie

NAVAL ARCHITECTS CONTRACT AND PERMANENT

Naval Architects
USA

Oil Major Opportunities
for candidates with
eligibility to work
in the USA

Contact us for more
information

t: + 44 (0) 23 8033 4444 fa S t

e: marine@faststream.co.uk recruirment LimiTED

www.faststream.co.uk

MARINE AND OFFSHORE VACANCIES

:NAVAL
ARCHITECT

ABC audited circulation 10,167
January - December 2004
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Relocation package may he availahle
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The Offshore Division of the Health and Safety Executive’s
Hazardous Installations Directorate is respected worldwide for its
work in improving safety in the upstream oil and gas and the
diving industries in the UK. While inspection and enforcement are
key responsibilities, this is equally a learning organisation that
takes lessons from around the world and applies them to provide
a truly consultative advisory service.

Help make a difference to the lives of working people.

Specialist roles with the Health and Safety Executive’s Offshore Division.
£44,000-£47,000 + £3,000 Aberdeen allowance (more may be available for exceptional candidates)

You will need to be a chartered engineer with corporate membership
of an appropriate professional institution, and have at least 5 years’
post graduate industrial experience in the offshore oil and gas or a
closely related industry such as petrochemicals. A full driving
licence which permits you to drive in the UK is also required. HSE
attracts specialists whose technical and personal abilities carry real
authority among their peers, and offers in return continuous

professional development, a benefits package which includes a
final salary pension scheme, generous annual leave entitlements
and flexible working hours to help you achieve a work life balance.

Naval Architect - Aberdeen

You will have a key role in examining stability, seaworthiness and
watertight integrity standards. You will also be involved with the
assessment and inspection of safety-critical marine systems (e.g.
station keeping and ballast control) and their operation.

If you believe you can meet the demands of
these challenging, high profile opportunities,
please visit our website at www.hse.gov.uk or &Yy

telephone Elaine Seagraves on 0151 951 3737. ‘%'\A,}’

=12

HSE

www.hse.gov.uk SERVICE

Marine Engineer - Aberdeen o
You will have a key role in examining safety-critical marine systems
(e.g. station keeping and ballast control) and their operation.
You will also be involved with the assessment and inspection of
stability, seaworthiness and watertight integrity standards.

The closing date for applications is 30
September 2005.

HSE is committed to equality of opportunity for all staff and
applications from individuals are encouraged regardless of disability,
gender, marital status, race, colour, ethnic or national origin, sexual
orientation, age, working pattern, religion and/or belief.

DUBAI <ta s jbsa
DRYDOCKS

DUBAI DRYDOCKS is a modern ship repair yard with very large dry docks and extensive workshop facilities. The company
commenced operations in 1983 and currently employs over 5000 employees. The working language is English. DUBAI
DRYDOCKS is located in the Emirate of Dubai, a modern city with good social, sporting and educational amenities.

DUBAI DRYDOCKS has undertaken various ambitious newbuilding and conversion projects in conjunction with its ongoing ship
repair activities. The company is now seeking to employ the following:

SENIOR NAVAL ARCHITECT

The Senior Naval Architect will report to the Engineering Department Manager. A senior position in a multi disciplined engineering
team of naval architects and mechanical marine engineers, responsible for the day to day design and engineering functions in the
shipyard. The candidate must be a graduate naval architect with a minimum of ten years relevant experience in a vessel design
and building role. They would have gained experience in using Ship Design Software, AutoCAD, Stability Software and knowledge
of strength calculation using FEM Software. Additional experience in vessel conversions and other related marine / offshore
engineering functions would be an advantage. They must be familiar with classification and statutory rules and regulations relating
to vessel design and construction.

Responsibilities would include a wide range of activities primarily related to co-ordination with Naval Architects/Project Engineers
in design, preparation of drawings and stability calculations. Other responsibilities includes the development and organization of
Naval Architecture section, work allocation to Naval Architects, development and implementation of maintenance of departmental
procedures, design aspects of conversion projects, development of specifications for new build vessels, identification and
Implementation of software for Naval Architecture activities, implement design reviews and ensure follow up actions undertaken.

They must be able to take an active role in all aspects of a project, from conception to completion, including design, equipment
selection, periodic on site inspections, liaison with classification societies, owners and co-ordination with the shipyard's project
team.

We offer an attractive employment package, including a competitive salary (currently tax-free), married status, free
accommodation, assistance with schooling, generous holidays, airfares and car allowance.

Suitably qualified candidates are invited to submit their CV's marked for the attention of the Human Resources Manager, DUBAI
DRYDOCKS, P.O. Box 8988, DUBAI, UNITED ARAB EMIRATES.
Fax : 00971-4-3450116 Email : drydocks@drydocks.gov.ae  Website: www.drydocks.gov.ae
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professional directory

DESIGN SERVICES

Whole Lifecycle Marine Consultancy H a rt , Fe nt o “

Naval Architecture Requirements Engineering and Company Limlted

Marine Engineering Litigation & Expert Witness

Ship Design Acoustic, IR & RCS Signatures . .
Human Factors Engineering Dynamics & Simulation Consultlng Naval Arch|tects,

Safety Management Supportability Engineering Marine Engineers & Ship Surveyors.

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

Norman House, Kettering Terrace, Portsmouth, PO2 7AE
Telephone: +44 (0)23 9287 5277 Fax: +44 (0)23 9287 5280
e-mail: hf@hart-fenton.demon.co.uk
www.hart-fenton.demon.co.uk

Marine Payload Handling Specialists

Ship Ro Ro access Equipment
Hatch Covers

Ro Ro Linkspans of all types
Passenger Access systems

25/26 Brenkley Way, Blezard Business Park, Seaton Burn,
Newcastle-upon-Tyne, NE13 6DS, United Kingdom.
Tel: +44 (0) 191 217 0077 Fax: +44 (0) 191 217 3838
E-mail: info@transmarine.co.uk

A member of the International Maritime Group

White Young Green Consulting Ltd
STRUCTURAL DESIGN AND ANALYSIS
WITH FULL FEA CAPABILITY

Tel: +44 (0)870 609 1084 Fax: +44 (0)23 80 743 769

Email: michael.pollard@wyg.com www. www.wyg.com e 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

S KEEL MARINE LTD

MARINE CONSULTANTS, DESIGNERS AND SURVEYORS
13-17 MARKET STREET T: (01420) 88442

ALTON F: (01420) 541074

HANTS E: office@keelmarine.com

GU34 1HA, UK www.keelmarine.com

Kerstholt Teakdecksystems BV

www.rina.org.uk/tna




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
www.Harland-Wolff.com

Harland and Wolff
Heavy Industries Ltd

S

Proven design and support of:

FBM Babcock Marine

FSA/QRA/Risk Analyses

FEM/CFD Non-Linear Analyses

Structural Infegrity/Reliability Analyses
Fire/Smoke Safety

Probabilistic Damage Stability/Flooding
Analyses and ControlfTime to Flood
Evacuation Analyses and  State-of-the-art
Software (Evi)

Intact and Damaged Ship Motions
Analyses/Extreme Events

Tel: +44(0)147 548 4425

e High Speed Ferries
e Para-Military Vessels
e Specialist Craft

Supported design licences available for shipyards world-wide

Delivering quality designs and completed vessels since 1899

FBM Babcock Marine

The Courtyard, St Cross Business Park,
Monks Brook, Newport, Isle of Wight, PO30 5BF

Tel: +44 (0)1983 825700
Fax: +44 (0)1983 824180
E-mail: fom@babcock.co.uk

www.babcock.co.uk  www.fbmuk.com

SAFETYAT SEALTD

Specialist Marine Consulting Services

Manoeuvring Analyses in Calm Water and in
Waves

Through-life Support for Safe Operation and
Rule Compliance

Performance-Based Design for Stability/Safety
upgrades and for Newbuildings

Numerical and Physical Modelling for Hull form
Design and Oplimisation

Accident Investigation by First Pinciples

7th Floor, Colville Building
48 North Portland Street

Fox: +44(0)147 548 4423
E-mail:  enguies@safety-at-sea.co.uk
Hitp: www.safety-at-sea.co.uk

Glasgow, G1 XN,
United Kingdom.

BURNESS CORLETT - THREE QUAYS

THE MARITIME CONSULTANTS:

Ship Design - Naval Architecture
Marine Engineering & Surveying

BURNESS CORLETT - THREE QUAYS

THE MARITIME CONSULTANTS:

Expert Legal Services
Casualty Investigations

Nautical Science
Surveying
London: (Expert Services Division)
Tel: +44 (0)20 7621 2943
Fax: +44 (0)20 7929 4167
email: london@bctg.com

Isle of Man:

Tel: 01624 822808
Fax: 01624 822825
email: iom@bctg.com

www.bctg.com

Southampton:

Tel: 023 8033 9449
Fax: 023 8033 9440
email: info@bctg.com

London: (Commercial Ship Division)
Tel: +44 (0)20 7929 2299

Fax: +44 (0)20 7929 1650

email: enquiries@bctg.com

www.bctg.com

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.

Because of this increased and unique circulation, The Naval Architect offers the largest distribution of any international
maritime journal; our English-language edition reaches 10,167 decision-makers worldwide, and our Chinese-language
edition a further 7600 technically-qualified professionals. Additionally, our September 2005 edition offers distribution

at Marintec China 2005.

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

dbonner@rina—org.nl Tel

- +44 7767 791181

www.rina.org.uk/tna




A selection from the RINA bookshop

BUS| NESS FUNDAMENTAL SFOR ENGI NEERS
Professor Chengi Kuo FRINA Ref BFEOL

T is book deals with essential busnestoplcs S0 often treated in
a specialised and |ent way, as related to practical engineering

gtuations.  Eight s _cover: business and the engineer,
undamental elements of busne$ markets; management; money;

manpower; case examples; mda)phcatlon Thisvolume provides

engineering students and practiSing engineers with an affective

and well-i e?raed introduction to business.

Price £20 (R ember £19

+p&p UK £5 Eur £8 OVS £1

DRYDOCKING & SHIPBOARD MAINTENANCE

A Guide For Industry - First Edition - Ref: DRYD

The need for stsg?board maintenance in an age of the principles of

International Management (ISM) I er been mor

3?tponant If the industry iSto operate at al | must bewnhlnthe
uidelines. Many shipboard tasks fall inside the planned

mal ntenmce pro(%remmes which can be conducted on aday to day

basis but many of the annuad tasks reqw red to operate shi tend

to eocumulete only be catered for within a

scenario. Over 100 %otgcgka)hs Numerous diagrams and

ligts. Listing of Di dI|rg facilities, mam

shlp builders and repar ards Internanonei listing of countries

£Q(ODockmg and Ship Repair facilites.
r|ce

S£37
+p&p UK Free EUR £5.00 OVS£9
FATIGUE ANALYSISOF SHIP STRUCTURES
ov Ref: FASS

T%e aut dlsctm in detail the fundamentals and recent
advances in fati ue anel Sis with special emphasis on crack
mechanics and fati lesign of structural details. Chapters:
Beha/lor of materi s under alternating Ioadg Cra:k |n|t|et|on
Crack opa?alon Applications of fatigue an: yss pend |o&s

The book isfor engineers, research st graduat:
gagedmfanguepreventmgdeﬂgnm su ag fat| ueiudmsof
1as gﬂ L ctures, planning ri maintenance, and

strength standard devel opment
Pricé £84.00 (RINA” Member £79) N. America/Canada £6
ROW £16

FULLY REFRIGERATED LPG CARRIERS
KSyd Harris FRINA Ref: FRLPG
This new publication , clamed by the author, gas shipping
consultant &d Harris, asunlque providesthefirst comprehensive
of the d gn and development of fully refrigerated LPG
camers It spans a period from the challeng ng and exciting
refrigeration breakthrough in the late 1950s to the present day,
hanng been written from a naval architecture's point of view and
Ey who has hlswholeworkmg life'in the gas sector.
r|oe£75 (RINA Member £
+p&p UK Free Eur £7 OVS 14

IMPROVING SHIP
OPERATIONAL DESI
Com iled By The Nauuca] Ingtitute Ref: 1SOD
k has been prepared to assist with the feedback from the

user and is based upon a survey of the Institute’'s membership and
the solutions advocated by experienced practitioners. Thebook is
essential reading for all those involved in the design roc%s
whether in a shipping co ind lent design office or
shipbuilder. Also sea staf will ‘understand maré fully their

ia role in oommunloatmg with design staff, particularly
when standing by anew building
Price £23.57 Mem £215
p&p UK £3.50 Eur £60VS£950

MULTI-HULL SHIPS
ByV Dubrovs\ﬂA<)AFRlNA A. Lyakhovitsky Ref: MHS

and othef’ multi-hull “ships are among the
dynancdly progro-ng pes of marine vessels both in terms of
performance and production growth. This progress has been

b){ a remarkable growth in the number of technlcd
publlcalons Al though these publications, scattered over many
urces, decades, guages. congtitute a great detabase they
cannot fulf||| the deman for a comprehensive state-of- theart
. This mon oq)raph satisfies such demand.
multl huII ships |t is what “Principles of Naval Archnecture
f;PNA) isfor tradmonal ships.
rice £185 A Member £175
p&p N. Amerlca/CanadaE,G ROW £16

NATURAL GAS BY SEA
Second Editi
oger FfooksF INA Ref: NGBS

This book has naprdmsvdy updated and describes the

way inwhich th|sfas<:| r‘g}new technology wasdeveloped and
within a relatively rt time span, became a well

established, highly soj h|$|cated and. safe] branch of modem

marine engmeerm he technology is stil developmg and the

trade expan: Cg isnew edition brmgfsther ler up to date and

offersan'edu edg ess asto what theTuture might havem store.

Price £35 Members £32

+p&p UK Free Eur £4 Ovs £8

SD14: THE FULL STORY

JOHN LINGWOOD Ref: SD14

The SD14 is amogt extinct, and this book is afitti tr|bute toa
much-admired British-designed cargo ship. .Ind t should

bmome the definitive history of the SD14 |ts denvalvas It

provides a first-hand account of the SD14's conception and

planning from a member of the design team, with many persol

insights into the shipbuildin mduslry of the 1960s. Included are

full career details of every SD14, the Prlnasalzls the SD15 and

the three SD18s atord of 228 ships built by a?/ards in four

countries. Every shipisillustrated, usuallyatsever stages of its

career, 99% in full colour

Price £29.50 M ember s £26.50

+p&p UK £6 Eur £8 ROW £16

SEAKEEPING; Ship Behaviour in Rough Weather
gSeoond Edition R

y Dr AR JM Lloyd FEng FRINA Ref: SEAOl
Comprehensive revised account of waves, £ motions, trids,
model testing, probability formulae, roII stabilisation, added
resstance dammi ng, deck wetness, propel er emergence, human
factors, seakeeping criteria, operationa effectiveness and the
effect of hull form and size on seakeeping. Worked examples and

gn recommendations

Price £45 (RINA Member £43)
+p&p UK £5.50 Eur £8 OVS£16

SHIPDYNAMICS FOR MARINERS
| C Clark  Ref: SHDI
This well illustrated and thoroughly researched book covers the
subject of ship motion. Seafarers through ages have known what
ship motion is because they experience it. However predictin
motion in advance to better control a ship requires knowledge
the physical principles involved. This single volume contains a
th'of information. It is very thought-p rovoklgg aswell as
being very informative. Mr Clark's unique style |Ilustr%£g
complex mé[\;o namic interactions enables this book to r
across the boundaries between nava architect and mariner. Even
experienced naval architects and mariners will find much to
interest them. The author is to be congratulated in putting across
some qUIte complex physcal phenomena in a way which is so
easy to follow.
Price: £50 Member
+p&p UK £5.50 EUR £7.50 OVS£15

SHIPSWITH OUTRIGGERS
¥1V Dubrovsky FRINA Ref: SHWO
This new book is focused specifically on a multi-hull-ship type

having one or more small hulls, called outriggers, connected to a
much larger main hull of form. This k is kind of a
supplement to the recently published 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 cam
and rough seas, maneuvering, strength, and desi %n of these ships,
assuming that the reader is generally familiar with the background
or canfinditin MHS".
£60 (RINA Member £57)
v\})& p N America/Canada £4 ROW £11

R‘urchawd with Multi- Hull St”)
£25 RINA member £23 + p&p for MHS only.

SIGNIFICANT SHIPS OF 2004

By John Lingwood MRINA Ref: SIG04

One of RINA's moslaj)opular publications. Significant Ships has
been published annually every February since 1990 and presents
in one volume aggrom mately 50 of the best commercia desgns
completed by snhipyards worldwide in the precedi n%
Emphasis is pl on newbuildings over 100m in ength
although some significant smaller cargo ships, fast ferries and
offshore vessels may also be considered Concise technica
mformanon general arrangement plans and acolour illustration of
each §1|p Individual copies or a set from 1993-2004 can be

B chased.
rice £43 (RINA Member £37.50) inc p&p

THERE GO THE SHIPS
Marshall Meek FRINA Ref: TGTS
The author was the Chief Naval Architect and Director of Ocean
Fleets. Now, in this finely crafted account he offers an individual
perspective of 60 years in the maritime world.  He tells of the
lorious days when UK shipowners were in their prime before
their rapid and ignominious collapse, how merchant shipbuilding
sank without trace despite large subsidies, and the 'head in the
sand' philosophy of management and unions towards foreign
ition. - Throughout the book the author touches on his
|nvo vement with these mgjor sections, but also with the many
supporting activities.
Price £17.50 ( RINA Member £15.50
+ p&p UK £2.50 Eur£3.50 ROW £7.

BOOKSHOP ANNOUNCEMENT

Please note you will receive a 10% discount if you order
any book from Elsevier through the following link on our
website:

http://www.rina.org.uk/showarticle.pl?id=111&n=550
click 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.rina or visit our website at http://www.rina.org.uk

tNAVAL
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.

Includes the bi-monthly publication

005 BSCRIPTION

Europe: £105 Overseas £115 Ref

Published 6 times a year

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

Speciadist sections include: fast ferries, tugs, salvage & offshore,
patrol & paramilitary craft, coastal & inland waterway vessels,
pilot boats, propulsion and transmissions.

» Advancesin construction

materials, electronics,

marine equipment.

Contract news and the |atest

market developments.

2005 SUBSCRIPTION

£76 Europe £81 Overseas £91 Ref:

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.

SCRIPTION
Europe: £38 Overseas. £43

Prices are inclusive of postage and packaging

TRANSACTIONS PART A (IJME) PART B (IJSCT) & ANNUAL REPORT
Members Volumes 147 (2005) Price per volume £40 Ref BV05 Non-Members  Volumes 147 (2005) Price per volume £115 Ref BV0147

INTERNATIONAL JOURNAL OF MARITIME ENG

2005 Members Part Ref: IIMEOS Set Ref: STO5 Part A1 Part A2 Part A3 Part A4 Set

INEERING (IJME)

Non-Members Part Ref:| IMEOS Set Ref: ST105 Part A1 Part A2 Part A3 Part A4 Set

£9 £9 £9 £9 £25 £18 £18 £18 £18 £58
INTERNATIONAL JOURNAL OF SMALL CRAFT TECHNOLOGY (IJSCT)
2005 Members Part Ref: 1JSCTO05 Set Ref: SS05 Part B1 Part B2 Set Non-Members Part Ref: |JSCT05 SetSS105 Part B1 Part B2 Set

£9 £9

£15

£18 £18 £30

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



Conference Proceedings and Papers

The papers from recent RINA Conferences are now available on CD ROM, if the CD ROM
format is required please add CD after the reference number.

Non-Members Members
2005 War ship 2005: Naval Submarines 8 Ref: WS05 £115 £95
Recycling of Ships & Other Marine Sructures Ref: RCY05 £115 £95
Fishing Vessals, Fishing Technology & Fisheries Ref: FIS05 £115 £95
CFD Technology in Ship Hydrodynamics Ref: CFD05 £115 £95
Human Factorsin Design Saftey & Operation Ref: HFO5 £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
War ship 2004 - Littoral Warfare & Expeditionary Force Ref: WS04 £115 £95
Waterjet Propulsion 4 Ref: WP02 £115 £95
Design & Operation of Trimaran Ships Ref: TRI04 £115 £95
SURV 6: Surveillance, Pilot & Rescue Craft Ref: SUR04 £115 £95
Design & Operation of Double Hull Tankers Ref: DHT04 £115 £95
2003 Drydocks Launching & Shiplift Ref; DRY 03 £115 £95
Advanced Marine Materials. Technology & Application Ref: AMMO3 £115 £95
The Modern Yacht Ref: TMY 03 £115 £95
War ship 2003: Airpower at Sea Ref: WS03 £125 £105
Design & Operation of Container Ships Ref: CONTO3 £115 £95
Passenger Ship Safety Ref: PASS03 £115 £95
CFD 2003: CFD Technology in Ship Hydrodynamics Ref: CFDO3 £115 £95
2002 High Speed Craft Technology & Operation Ref: HS02 £115 £95
Safety Regulations and Naval Class Ref: SR02 £125 £105
Human Factorsin Ship Design & Operation Ref: HFO2 £115 £95
High Performance Yacht Design Ref: YAO2 (CD Rom only) £100 £80
Formal Safety Assesment Ref: SA02 £115 £95
Ship Design & Operation For Environmental Sustainability Ref: ES02 £115 £95
War ship 2002 - Naval Submarines 7 Ref:WS02 £125 £105
Design & Operation of Sail Training & Charter Vessels Ref: ST02 £95 £80
Learning from Marine Incidents || Ref: M102 £115 £95
2001 Design & Operation for Abnormal Conditions |1 Ref: ACO1 £115 £95
Design & Operation of Bulk Carriers- Post MV Derbyshire Ref: BCO1 CD £100 £80
Fast 2001 - 6th International Conference on Fast Sea Transportation Ref: FTO1 ~ £250 £200
War ship 2001: Future Surface War ships Ref: WS01CD (CD Rom only) £115 £95
Small Craft Safety Ref: SCO1 £100 £80
Waterjet Propulsion |11 Ref: WPO1 £115 £95
2000 Surveillance Pilot & Rescue Craft Ref: SV00 £110 £90
European Shipbuilding in the 21st Century Ref: CS00 £110 £90

Payment Details: Payments must be made in pounds sterling to RINA by sterling cheque drawn

onaUK bank, International Money Order or Credit Card, we accept Visa, Mastercard, or AMEX. O R D E R FO R M

| enclose a cheque/for payable to RINA.

Pleaw Charge my Cred|t Card No: Please Send me the fOIIOWInq

Expiry date: Signature: REF:NA/SEPT |
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



VERTISERS” INDEX

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

client page enquiry client page enquiry
ABB Turbo Systems 1 HO1 Jaure 54 H66
ABS 10 HO2 Jets Vacuum AS 90 H67
ACR Electronics 61 HO3 Kamome Propeller Co Ltd 29 H68
AMOT 144 HO4 Kanagawa Kiki Kogyo Co Ltd 47 H69
ABB Industry Oy 5 HO5 KM Europa Metal AG 76/77 H70
Air Products AS 131 HO6 KRAL 41 H71
Albacore Research Ltd 134 Ho7 Lafarge 138 H72
Allison Engineering Ltd 9 Ho8 Lloyd’s Register 149/0BC H73
Ameron BV 93 HO9 Lyngso Marine AS 131 H74
Asia Pacific Maritime 2006 143 H10 Wieeg e AL & b
Aveva Solutions Ltd 135 H11 MacGregor Finland Oy 97 H76
Becker Marine Systems 69 H12 MAN B&W Diesel AS v i
Berg Propulsion AB 35 H13 Mar?ne Propylsion ey (ke
B&V Industrietechnik GmbH 75 H14 Marintec China 2005 IBC HI9
Bakker Sliedrecht Electro 119 H15 m::z:i'; Iin;lnj)rr)teplgv 121 ::2
Berg Propulsion AB 35 H16 e
Blucher Metal AS 35 H17 m::ZZ'A(;SK fechno Trade Ltd ;g :§§
Bolidt 121 H18 Nabtesco 39 Ha4
Boll & Kirch Filterbau GmbH 61 H19 Napa Oy 123 H85
Bonar Floors Ie RS Ned-Deck Marine 119 H86
el A G2 Izl Neuenhauser Kompressor GmbH 67 H87
Corrosion & Water-Control BV 119 H22 New Logistics GmbH 59 Hes
Cadmatic Oy/Elomatic GRP 141 H23 Noamns 17 H89
Chugoku Marine Paint 107 H24 Niigata Power Systems Co Ltd 33 H90
(Clzes R s IHEE Oshima Shipbuilding 45 Ho1
Clorius Controls AS 23 H26 Promara 151 Ho2
Coffin World Water Systems 37 H27 Polski Rejestr Statkow Sa 91 Ho3
Daikin Industries Ltd 9 H28 PSM Instrumentation Ltd 25 Ho4
Dalian FKAB Marine Engineering 29 H29 Railko Ltd 75 H95
Dasic Marine 47 H30 RINA 81 H96
Deltamarin Ltd 89 H31 Reintjes GmbH 39 H97
Det Norske Veritas 55 H32 Renk Aktiengesellschaft 65 H98
Dreggen AS 137 H33 Restech Norway 9 H99
Dubai Drydocks 152 H34 RFD Beaufort Ltd 49 H100
Elomatic Oy 62 H35 Rodriquez 53 H101
EMRI AS 37 H36 Rolls Royce 83 H102
ESAB Holdings Ltd 127 H37 Rutter Technologies Inc 69 H103
Europort Maritime 2005 105 H38 Scheurle 36 H104
EVAC 125 H39 Schiffko GmbH 64 H105
Faststream Recruitment Ltd 151 H40 Schottel GmbH 63 H106
Force Technology 117 H41 SDARI 13 H107
Formation Design Systems 117 H42 Seatrade Hamburg 2005 85 H108
FR Fassmer & Co 64 H43 Seatrade Cruise Shipping 2006 103 H109
Germanischer Lloyd 57 Ha4 Sener Ingenieria Sistemas 96 H110
Gertsen & Olufsen 100 H45 Sercl Co‘mo F;mbl—! . & IFilid
Giro Engineering Ltd 6 Ha6 :_hanghal Wfalgaoqlao Shipyard Co.Ltd 20 H112
Hamburg Messe 73 H4T |gma Coatings BV 99 H113
My B 28 Hasg Skipskonsulent 87 H114
CM Hammar AB 109 Ha9 Solar Solve Ltd 68 H115
. Stone Manganese Marine Ltd 21 H116
Harland & Wolff Heavy Industries Ltd 25 H50 Stork-Kwant BV 87 H117
IR . 2 il Sunflame Co Ltd 88 H118
Health & Safety Executive 152 H52 G. Schwepper GmbH & Co 72 H119
Helkama Bica Oy 89 H53 Taiko 43 H120
(e P 15 Ikt Tanksystem SA 90 H121
Bk it & Ge % It TBA Textiles Ltd 59 H122
Hertel Marine Services 49 H56 Thordon Bearings Inc 79 H123
HRP Thruster Systems 107 H57 Tracto Technik 106 H124
IHC Lagersmit 109 H58 Unifrax Marine 51 H125
IMSA 100 H59 Vacon Plc 113 H126
Indian Register of Shipping 78 H60 Veth Motoren BV 138 H127
Industrie Cometto SpA 95 H61 Victor Marine 91 H128
INEC GmbH 26 H62 Voith GmbH 71 H129
Inmarsat 19 H63 Wartsila Finland Oy OFC H130
IMO Publishing Services 111 H64 ZF Gears AG 139 H131
Interferry 2005 2 H65 Zodiac International 123 H132
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Credibility
Flexibility

Vessel integrity
Maintenance
Reputation

Risk management
Safety matters
Regulations
Crew welfare
Efficiency
Pollution

Cost reduction

Life at sea is a turbulent business. There is much to watch out for — such as
crew welfare, pollution and vessel integrity. But when it comes to classification,
we're looking to the future, investing in research, improved services and quality
training because we are committed to your safety matters.

LIFE MATTERS l{“ekg)%ésr

www.lr.org

Services are provided by members of the Lloyd’s Register Group. Lloyd's Register is an exempt charity under the UK Charities Act 1993.
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