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on concepts from Effect Ships
International. Seen hereontestisa
model of aproposed 125m-long ro-
pax ferry/express cargo design; this
particular test is being run at
55knots in extreme overload
conditions on a full-scale
displacement of 6300m* (design
displacement 4000m?). More details
can befound in our Norway feature,
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tion of its annual Significant Ships series in February 2006. Produced in
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ular principal particulars including major equipment suppliers, detailed
general arrangement plans and a colour ship photograph. Newbuildings Nominated:
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Modern automation at
work: engineers work at
Kongsberg Maritime
DataChief C20 screens and
keyboards onboard a
shuttle tanker.

What future for
automation?

CCORDING to a recent article in The Nautical

Institute's highly interesting newsletter Alert - a
publication referred to previously in this column, a small
cargo ship ran aground because the chief officer was
asleep - aresult of both fatigue and alcohol. He was
alone on the bridge because the ship's normal practice
was not to employ a lookout during darkness, and
significantly, the bridge watch alarm was not in use since
neither the chief officer nor the master knew how to
operateit.

Thisisnot thefirst time that a ship has run aground due
to lack of attention by watchkeepers, and although the
issues are mainly those of operation rather than design,
such events raise other questions over technical controls
on merchant vessels. In theory, of course, it is quite
feasible for ships to sail in the open sea without any
personnel onboard at al, although whether this is really
practical is questionable.

Modern control systems are ever more complex, and
many are becoming increasingly integrated, funnelling
various aspects into one console to provide totally
seamless operation - as The Naval Architect was able to
discover during a December visit to one of the leading
exponents of this art, Kongsberg Maritime, in Norway.
Conversely, it isinteresting to note that some operatorsin
the offshore support field, where precision working

alongside platforms is a major part of day-to-day life,
have decided to split aft-facing consoles into two - one
for positioning and the other for communication - in an
attempt to limit the number of accidents. This feature
will actually become, we are informed, part of Det
Norske Veritas regulations in July this year.

In today's cost-conscious world, a major theme of
Kongsberg has to be to ensure that every product is cost-
effective, and to this end, less essential components are
purchased while the key processing and interface items
and their design remain inside the company. Not only
must systems be cost-effective, they must aso include
redundancy features, be functional - and be
understandable. A modern bridge or machinery control
room is a mass of instruments, dials, and panels - not
surprising when a large cruise or container liner's
automation system may have to process 10,000 signals.
To try and refine this conglomeration, Kongsberg hopes
that in the future it will be able, with the help of a
common technology base, to further improve the merger
of machinery, cargo control, and navigation, to provide
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watchkeepers with less data but more information. The
new Kongsberg System Technology, or K-Line, is an
important step in this direction.

Readers of this journal will be pleased to learn that a
valuable part of this process is to try and work more
closely with naval architects and engineers right at the
very start of a project, to ensure that as far as possible a
ship isoptimised for itscrew. Thisisamost laudable aim
and should be every subcontractor's number one priority,
but for various reasons does not always seem to happen.
Such action should ensure a better integrated product and,
most importantly, shrink the time taken to design and
install any system, and help to complete the ship on
schedule.

One factor that may ease this process is an apparent
trend of some shipbuilders - including the Aker Group and
DSME (Daewoo) in Korea - to take more charge of the
complete design process by creating their own ship
designs and systems from scratch, rather than relying on
work by outside consultancies; bad news for some naval
architects but maybe a better, more economic end-product
delivered on time.

Onceashipisat sea, interesting new automation openings
are believed to be opening for remote diagnostic tools. This
is partly aresult of the unfortunate trend today to employ
more economic crews from countries with little maritime
tradition - a move that has very recently been thrown into
the open by lIrish Ferries' plan to shift away from its
traditional Irish crews, with a subsequent bitter dispute.
The downside is that systems and equipment may not
aways be tended correctly, or in the case of the grounded
cargo ship referred to earlier, simply switched off.

Special tools can enable a technical office ashore to
examine, via satellite link, many shipboard systems and
take any appropriate action. Closed-circuit TV pictures
may help to specify the appropriate action and possibly, in
areal Big Brother scenario, check if anyone is actually
awake in the wheel house!

Sixteen years ago, Doug Clarke, FRINA, in a paper read
at the London branch of RINA (extracts from which were
reported in The Naval Architect April 1990, page E182),
predicted complete ship control by one man, with the aid
of aircraft-type technology. Mr Clarke waswell qualified
to comment; apart from being a Fellow of this Institution,
he was also a marine engineer and a Companion of the
Nautical Institute.

His predictions have largely come to pass, thanks to the
introduction of data buses, local area networks (LANS),
and fibre-optic cables. In addition, his proposed
‘computer-based design simulator rig with the generic ship
system’, aimed at providing a'prototyping technique able
to identify unacceptable consequences of projected ship
designs and modifications before metal is cut' has arrived
with the highly advanced CAD/CAM software and
product models now offered by many companies
worldwide.

Whether the end hardware is produced any more
effectively is possibly more questionable. Whether the
ever-increasing use of associated automation onboard a
ship - despite its undoubted excellence and ability - is
acceptable to crews sailing on long deepsea voyages raises
many socia questions. They might even end up becoming
automatons themselves from the resulting boredom.
Perhaps we should also remember that a ship may be
controlled by one man, but is that man in control ? &

EDITORIAL COMMENT

controls and



NEWS ROUND-UP

Sparkle again in

FTER several months of alull in the ferry

sector, the market appears to have perked
up, and several most interesting contracts (or
letters of intent) have been signed. Big newsin
recent months from Italian shipbuilder
Fincantieri is the securing of orders for
passenger shipswith adifference. Thefirstisa
vessel placed by Norwegian owner Ofotens &
Vesteraalen D/S (OVDS), one of two
operators of the world-famous Hurtigruten
coastal express service; however, this will be
different from the more usual
passenger/cargo/vehicle ferry designs that
serve this multi-port route, in that special
features will be included to enable the ship to
operate summer cruisesto Greenland. Thereis
an option for asecond ship.

The new ice-strengthened vessel will be of
12,000gt, with alength of 110m and a breadth
of 20m. A total of 200 passenger cabinswill be
installed for 500 passengers, with a further 60
cabins for crew members. Like other shipsin
the fleet, four refrigerated cargo holds will be
included with space for 200 pallets, together
with a small garage for 25 vehicles - probably
featuring side-shell access as is normal on the
Hurtigruten, so that vehicles can be loaded and
discharged against a conventional quay. The
last ships ordered for this route were OVDS
Finnmarken (2002) from Kleven (presented in
Significant Ships of 2002) and the Fosen-built
Midnatsol (2003) for Troms Fylkes D/S, the
other operator of ships on this service.

Fincantieri's second interesting contract,
placed in October, comes from Estonia and is
for apair of new-generation ice-classferriesfor
the Tallink Group, which continues to expand
its young fleet. The new Italian-built designs,
planned to serve routes to Finland and Sweden,
will be both large and fast, with a gross of
36,000gt, a deadweight of 5000dwt, and a
service speed of 29knots. Other ships for this
owner are aready on order in Finland at Aker
Finnyards, a builder more associated with
Tallink; these comprise two more cruise-ferries
- the second was confirmed at the end of
December, aso a new type of fast
passenger/vehicle ferry, for which thereis aso
an option (reported in our September 2005
issue, page 4).

Length of the new designs to be built in Italy
will be 175m, with a breadth 28m, and a
draught 7m. Amenities, including 240 cabins,
will be provided for 2200 passengers, plus 2000
lane metres for lorries or 660 cars. A suitably
large propulsion plant totalling 50,400kW will
be installed.

Scandinavian operators continue to command
headlines, and another new potential order
comes in the form of a letter of intent from
Color Line to build two day ferries at Aker
Finnyards (Raumasite). Although full details
have not been released, the project titleis Color
Superspeed, and the length and breadth will be
211m and 26m respectively; the speed has not
been given. Space will be provided for 1800
passengers, with 2000lane metres for vehicles.
The contract price is €232 million, and
delivery is planned for 2007 and 2008.

the ferry market

An impression of the two new 29knot passenger/vehicle ferries to be built by Fincantieri for the
Estonian operator Tallink. Up to 2200 passengers will be accommodated, and ro-ro space will total

2000lane metres.

An impression of the new fast day ferries to be built for Color Line by Aker Finnyards.

An impression of Flensburger's new ConRo 200 freight design, four examples plus six options of
which have been ordered by an unspecified European owner.

Meanwhile, production has recently started of
Color Line's second cruise-ferry, to be named
Color Magic - sister to Color Fantasy, which is
dready in service. Color Magic will be built
partly at Raumaand partly at Turku, and delivery
is expected during the fourth quarter of 2007.

FAST FERRIES FOR HAWAII - On the fast-
ferry front, Austal Ship's US yard, at Mobile,
Alabama, has confirmed an order for two large
Auto  Express 107m-long  catamaran
passenger/vehicle ferries for Hawaii Superferry.
They will, it is believed, be the largest
auminium-hulled commercial shipsever builtin
the USA; construction of the first ferry has
actually been under way since June 2004, in
order to help prepare the yard for building of the
US Navy'slittoral combat ships. The project has
been ingtigated to reduce reliance on air transport
among the idands in the wake of the events of
September 11 2001.

Each ferry will be ableto carry 866 passengers
and 282 vehicles between Honolulu and Maui,
Kauai, and Big Island. Four MTU 20V 8000
M70 diesel engines will drive four Kamewa
125511 waterjets for a service speed of
37.00knots. Classification will be undertaken by
Germanischer Lloyd.

MORE RO-RO SHIPS FOR FSG - More ro-
ro ships have been added to the order book of
German yard Flensburger  Schiffbau-
Gesellschaft, with acontract from an unspecified
European owner for four examples (plus six
options) of the yard's new ConRo 200 freight
design. This 13,080dwt class will have 2604
lane metres of ro-ro space and a complement,

PEOPLE

We very much regret to record the death
of DAVID GOODRICH, former
chairman of BMT Ltd (British Maritime
Technology), and a past-president of The
Royal Institution of Naval Architects
(1999-2002).

LONE FONSS SCHR@DER has been
appointed chairman of the board of
Wallenius Wilhelmsen Logistics, the
ocean transport and service company,
and instigator of the Orcelle 'green'
concept ship. )
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The Royal Institution of Naval Architects

ICSOT 2006 - Design, Construction & Operation of
Natural Gas Carriers and Offshore Systems

14 - 15 September 2006, Busan, Korea

Second Notice

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 I 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



NEWS ROUND-UP

including drivers and lashing crew, of 31.
Service speed will be 19.00knots, and the last
ship of the four firm orders is anticipated to be
delivered in the third quarter of 2009. FSG
aready holds orders for a larger ConRo design
from Belgian operator Cobelfret. These have
3900 lane metres of ro-ro space and are notable
for their five cargo decks (The Naval Architect
July/August 2004, page 4).

MOORING TRIALS FOR ICEBREAKER -
Completion of the large nuclear icebreaker 50
Let Pobedy, which has been lying at the quay at
Baltiyskiy Zavod for several years awaiting
final completion, now appears to be close.
Machinery assembly has been completed,
outfitting of the accommodation and public
spaces is being finished, and nuclear fuel is
expected to be loaded this month (January).
After reactor start-up, complex mooring trials
under control of a new automation system,
SEVER-M1, and under supervision of the
Russian Maritime Register of Shipping (RS),
will take place.

Technical monitoring of work is being handled
by personnel from the RS branch for nuclear
ships. This society claims to be the only onein
the world to have merchant-type ships with
nuclear power plant in its class; RS has
developed special rulesfor the classification and
construction of nuclear ships and floating
structures, also rules for the classification and
construction of nuclear support vessels.

Some trials for 50 Let Pobedy's equipment
have already taken place, and the volume of
work is gradualy increasing. Sea trids are
scheduled to be held in the Baltic Sea, after
which theicebreaker will sail to her home port of
Murmansk.

In other news, RS has recently signed a new
bilateral agreement with US class society ABS
to extend a long-standing agreement on
cooperation.  This principally covers the
provision of field surveys for ships and floating
structures in service and under construction, as
well as design approval, technica
documentation, and certification of materialsand
products.

LPG CARRIER BOOM AHEAD? - Qatar's
highly ambitious and expansive plansto become
ahuge maritime transport hub, especialy centred
on thisMiddle Eastern country's massive natura
gas reserves, could have some very interesting
spin-offs for naval architects and shipyards.
Apart from the well-publicised Q-Flex and Q-
Max giant LNG carriersthat arein the process of
being firmed up or ordered, there could be some
other useful work up for tender soon.

According to Christian E Steimler, marketing
manager for Qatar gas Transport Co, who was
speaking during November in London at Det
Norske Veritas LNG maritime forum, up to 30
very large LPG carriers could be needed to
export petroleum gas generated as a by-product
of LNG processing. These ships could be
designed for trading to both the Far East and to
Europe.

A further market could arise for up to 15
Handymax bulk carriers, as gas processing is
expected to generate up to 10,000tonnes of dry
sulphur daily. Sulphur is a useful product for,
amongst others, mining companies, who useit to

An impression of Viking Line's new 25knot passenger/vehicle ferry to be built by Aker Yards.

An impression of Stena's new deepwater drill ship, recently ordered from Samsung. Note the two
drilling derricks. The vessel will be fully equipped for work in inhospitable areas, such as the

Norwegian Sea and the Barents Sea.

aid minerd extraction. The bulk carriers could
additionally load export cargoes of Qatari-
produced fertilizer.

NEW FERRY FOR VIKING - Aker Yardsand
Mariehamn-based Viking Line have confirmed a
letter of intent for the construction of a new
passenger/vehicle ferry, with options for two
further hulls. Delivery would be in January
2008, and the price is expected to be around
€120-€130 million. The shipswould be built at
Helsinki and are planned for operation between
Helsinki and Tallinn. Service speed will be
25.00knots from a40MW machinery plant, with
up to 2500 passengers onboard. The hull will be
185m long and 27.70m wide. Viking has not
ordered any new ships since the late 1980s.

GIANT NEW STENA DRILL SHIP - More
heartening news for the shipbuilding industry
comes in market beliefs that offshore drilling is
once more in the ascent. Thisis confirmed not
only by severa semisubmersibles on order but
also by a contract placed by Stena Drilling for a
large monohull drill ship at Samsung, in Korea,
with a displacement of 97,000tonnes. The

dynamically positioned hull will feature two
drilling derricksinstead of the usua one, and will
be capable of working in water depths down to
3000m but drilling to depths of 11,000m.

Primary power will come from a bank of six
Wartsila 16V32 diesel engines driving
alternators of an unspecified make. Each will
have an output of 7290kW at 720rev/min.
Factors in the award of the engine contract are
said to have included the lowest specific fuel
consumption of various competitors, and
Samsung's experience of working with Wartsila
machinery on earlier drill ships, the Deepwater
Pathfinder type, featured in Significant Ships of
1998.

A second new Waértsila contract is for
complete packages for a new pair of 350TEU
container feeder designs order at the Bijlsma
Shipyard in The Netherlands. Bijlsmahad been
in financial trouble but is now a member of the
Dutch VeKa group, which has actually ordered
the ships. For each vessel, Wartsilawill deliver
a 832LN propulsion engine (3280kW at
750rev/min), a reduction gearbox, a 3.20m
diameter Lips CP propeller, and a transverse
tunnel thruster. @
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Hatsu Shine: first of 10 new S-class container
liners for Evergreen group

Major efforts have been made on this
new 7024TEU series from Mitsubishi's
Kobe yard to ensure ‘green’' environment-
friendly credentials, including plugging
into shore electrical supplies when in
sensitive ports.

NE of the top-ranking global container-

liner operators must certainly be the
successful Taiwan-based Evergreen Group,
founded in 1968 by Dr Y F Chang and initialy
employing secondhand vessels. Since the mid-
1970s, with afour of an earlier S-class 646 TEU
ships, all Evergreen ships have been ordered in
series and are distinguished by a letter of the
alphabet. Gradually, larger ships were built,
including geared, multipurpose, and even bulk
designs. Evergreen isalso notable for operating
ashipyard, not in Taiwan, as might be expected,
but at Nagasaki in Japan (the former
Hayashikane yard), where several smaller
container designs have been built.

In recent year, ambitions have become bolder;
inthe mid-1990s, 10 R-type liners of 4229TEU
capacity were ordered, to be followed by a
further 10 of 4211TEU (the D-class). All these
Panamax types were virtually identical and
planned to operate Evergreen's round-the-world
service. Later, Evergreen shifted to the post-
Panamax scene: five 5364TEU and 13
upgraded 5652TEU U-class, followed by five
6332TEU E-class hulls, and now the newest
7024TEU liners, headed by Hatsu Shine; she
was inspected by The Naval Architect on arrival
at Thamesport (Isle of Grain) during her maiden
voyage to Europe. Although these are the
largest owned vessels, thefirst of afurther eight
8073TEU ships, Hatsu Courage (all long-term-
chartered from a German owner), was
scheduled to enter service in December last
year.

Those ships with Hatsu prefixes are operated
by Hatsu Marine Ltd, a UK-flag company set
up in 2002 and a wholly owned member of the

TECHNICAL PARTICULARS
HATSU SHINE

Length, 0a........ccooovviiiiiiiiiii, 300.00m
Length, bp.....coooiiiiii 285.00m
Breadth, moulded..... ....42.80m
Depth, moulded to upper deck....24.20m

Draught, design/scantling............ 14.20m
Deadweight, design/scantling 78,693dwt
Container capacity..................... 7024TEU
15 rows (holds), 17 rows (deck)
Refrigerated plugs.........ccccocvveviiiinnn. 839
Main engine................... Mitsubishi-Sulzer
10RTA96C

OULPUL. o 54,900kW
Speed, Service..........cccc.cen... 25.30knots
CIBW... oottt 18

Lloyd's Register
+100 A1 Container Ship,
ShipRight (SDA, FDA, CM),
*IWS, LI, EP, + LMC, UMS
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The 7024TEU Hatsu Shine is the first of 10 new S-class container liners for the Taiwan-based
Evergreen Group. Special emphasis is placed on the high number of ‘green' features onboard. The
first four will be operated by UK subsidiary Hatsu Marine.

Most fuel is carried in transverse tanks between cargo holds and above the tanktop. Some tanks are
also arranged below holds (but still above the tanktop) in narrow parts of the hull.

Evergreen group (another member isUniglory).
Hatsu Shine was delivered in September 2005
from Mitsubishi's Kobe yard in Japan. She and
her sistersare similar in appearance but dightly
larger than Evergreen's E- and U-class vessels
but, most importantly, they include much new
technical thinking by both Evergreen and
Mitsubishi - particularly on the environment
front. They are claimed by Maurice Storey,
Hatsu's chairman, to be '10 years ahead of their
time'. Itisalso pleasing to note, from a British
perspective, that Hatsu Shine and her
successors will sail with UK cadets onboard.
Evergreen has taken a lead in introducing
'green'’ features in advance of legislation - even
though container designs are not bound by all
IMO regulations; notable among these is a
double skin throughout rather than just in way
of the cargo holds. In addition, fuel tanks are
positioned transversely between the container
holds (and under them in the case of some
forward and aft spaces in the narrower parts of

the hull) and above the double bottom to
minimise spills in the event of a grounding
accident.

At the same time, much larger holding tanks
than usual are provided for oily bilge water,
grey water, and hold bilge water to avoid
discharge in sensitive areas.  Working in
conjunction with these is a B+V
Industrietechnik oily water separator - with a
higher capacity than normal - to ensure that
MARPOL's 15ppm overboard limit is
maintained. In the same sector, a special 'air-
space' sterntube seal systemisfitted to avoid ail
leaks from the propeller shaft. Special rooms
are also provided for holding galley and other
waste prior to incineration. All these features
ensures that the new liners can comply with
Lloyd's Register's EP notation.

Both the Mitsubishi-Sulzer 10RTA96C main
engine and the large MAN B&W auxiliary
engines (the latter 2900kW sets are positioned
two to port and two to starboard) are refined for



General arrangement plans of the 7024TEU container liner
Hatsu Shine, built at Mitsubishi's Kobe yard for the Evergreen

Group.
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A fine view over the main Sulzer diesel engine is offered to engineers in the adjacent control room by

these large windows.

low-NOx emissions, and equipment is provided
for switching to low-sulphur fuel where
necessary, and a dedicated tank is provided for
this purpose. As a reflection of the rising
concern over exhaust emissions, Hatsu Shine
and her sisters are following some Baltic ferries
in being provided with a so-called cold-ironing
arrangement - a large cable reel and onboard
transformer are fitted so that in ports such as
Los Angeles on the US west coast (and
probably othersin future) the diesel-alternators
can be shut down and 6.6kV electrical power

imported from shore and converted to 440V.
The Los Angeles initiative is known as the
alternative marine power (AMP) programme.
On the naval architectural front, special
attention has been paid by Mitsubishi to aft-end
hull refinement to minimise drag and improve
efficiency, while the design fatigue life is
expected to be 30 years - hull strength has been
analysed by Lloyd's Register's ShipRight
software (SDA, FDA, and CM modules). Hull
refinement has meant that a 10-cylinder main
engine could be installed instead of the more
normal 12 cylinders for a ship of this size.

So-called cold-ironing: a special feature
onboard the new class is the inclusion of one of
these cable reels (stowed under the green cover)
so that shore electrical power can be imported
in sensitive ports (such as Los Angeles). The S-
class's large diesel-alternator capacity (4 x
2900kW) - necessary to cope with up to 839
refrigerated containers - can then be shut down.
Evergreen believes that such a feature will
become increasingly common.

Ballast, bilge, and fuel tanks can be monitored
and controlled from these screens in the deck
office.

This high-capacity B+V Industrietechnik oily
water separator works in conjunction with extra
large holding tanks for oily water and hold bilge
water to ensure that the MARPOL 15ppm
overboard limit is maintained.

These benefits will be assisted by application
of the latest tin-free antifouling paint. The last
six shipsin the series will actually be operated
by Evergreen itself; these liners will be classed
with ABS, including the ES (environment
safety) notation.

From the large cargo/deck office in the
accommodation block, control of the ballast,
bilge, and bunker systems can be handled from
screen-based displays showing valves and lines
on one screen, and tank ullages on another.
Nearby is a further small screen by York
Refrigeration for monitoring the large number
of reefer containers on board - upto 839. &







Handysize re-vamp: the next move in bulk

carriers?

SIGNIFICANT re-shaping of the bulk carrier

fleet in the Handysize sector (25,000dwt-
30,000dwt plus) seems potentially imminent,
believes class society Germanischer Lloyd. This
forecast temsfrom the fact that over haf (59%) of
al shipsin this size range are more than 20 years
old; if freight rates and high newbuilding prices
begin to fal from their current high levels, owners
of older tonnage will, the society believes, start to
carefully consider their options as regards
replacements.

One promising solution could be a shift towards
multipurpose designs to offer increased cargo
versatility in the niche markets where many
companies operate. Other factors that may
influence their decision include new terminals and
their infrastructures, which often impact on ship
dimensions.

Handysize ships have shown a continuous
increase in numbers since 2000 and currently
represent the largest sector of thefour principa bulk
sectors (Handysize, Handymax, Panamax, and
Capesize), dthough in terms of numbers of vessds
on order, the Handymax market has seen the
greatest growth. Whatever the exact pecification
of next-generation Handysize vessels, it seems
highly likely that they will festure box-shaped
holds (as used on many modern Handymax ships)
without cell guides, wide open-type hatches with
some holdslonger than 12m to accommodate steel
pipes and other specia cargoes. Deadweight is
expected to be around 30,000dwt. At the present
time, few owners seem prepared to commit
themselvesto any more details.

Impact of new legislation

With a high profile history of losses and accidents
in recent years, dl bulk carriers have become the
subject of intense scrutiny and particularly of new
legislation. For their new ships, owners will
primarily have to take account of the IACS

A graph showing the high proportion of Handysize bulk carriers that are aged 20 years or more, a fact
that could herald the arrival of a new generation of different ships. Source: Clarkson Research.

common structural rules for both bulkers and
tankers, which were adopted in December 2005
by the International Association of Classification
Societies and which are dueto comeinto force on
April 1 this year; these are likely to mean an
average steelweight increase of around 3% (or 8%
if taking 1998 weights).

A further important factor will be the revised
SOLAS Chapter X11 (July 1, 2006), while
coming up on the close horizon are new fuel tank
protection rules (2007, 2009, and 2010), which
will be especialy significant for bulkers, aso
implications of the Ballast Water Convention
(2009), and further away, IMO's proposals for
goal-based standards.

A graph showing the large number of bulk carriers in service (October 2005) in the range 10,000dwt
to 35,000dwt, which includes the Handysize sector. Source: Fairplay.
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Owners are already seeking from GL potentia
solutions for next-generation bulk designs prior
to approaching ashipyard, and one matter that the
society is currently studying is the effects of
torsion on bulk carriers in oblique seas - torsion
can affect the specification of hatchway
dimensions. With steel pricestoday at more than
US$1000/tonne, any practical solutions for
effective steelwork will aso be much
appreciated.

Overdl, theramifications of new regulationsare
expected to mean that new bulk carrier priceswill
probably increase by 1%. Nevertheless, owners
areunlikely to make any firm decisions about new
tonnage before the middle of thisyear. &

LETTER TO THE EDITOR

Deadweight or displacement?
Sir - In the September 2005 issue of The Naval
Architect (pages 146 and 148), an article
appeared by Dr C B Barrass on the subject of
interaction. On page 148 (in the centre), the
author refers to the deadweight tonnage of
each of two passing vessels. In considering
the physics of ship interaction, | would
suggest that the appropriate parameter is the
displacement tonnage, and that use of
deadweight tonnage is incorrect.

| am concerned that, in particular, young
naval architects may well be misled by the
author's use of deadweight tonnage.

Douglas Brown, BSc, BA, CEng, MRINA
Douglas Brown Associates

Glendale

3 Lochview Avenue

Gourock

Inverclyde PA19 1XN

Scotland
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Norwegian exporters look to emerging markets

David Foxwell reports on efforts by
Norway's marine equipment sector to
win orders in new parts of the world.

ORWEGIAN vyards are currently full,

mainly with orders for offshore support
vessels stretching into 2007; nevertheless, the
country's naval architects have a long and
successful history of exporting designs for a
widerange of vessels, and are particularly noted
for their expertise in tankers and passenger
ferries. Norway's marine equipment companies
cannot rely on the domestic market aone, and
through organisations such as the Norwegian
Maritime Exporters (NME), have targeted, and
continue to target, new markets in order to
secure business.

Focus on India

In recent years, the NME has organized several
‘inward missions' to countries such as Chinaand
more recently, into Vietnam, which have
become, or are in the process of becoming,
centres of world shipbuilding. More recently,
the NME's attention has turned to the Indian
shipbuilding market as the Indian-owned fleet
grows significantly and Indian yards gear up to
invest in new facilities to meet welcome orders
for export ships.

As a recent presentation given by
representatives of Innovasion Norgeto the NME
highlighted, the age profile of much of the
Indian fleet makes replacement essential, and
many major players in that market, such as
Shipping Corp of India (SCI) and Essar
Shipping, are planning large-scale investment in
newbuildings. SCI alone is planning a US$1
billion expansion, modernisation, and
diversification programme, noted the
Innovasjon Norge report, whilst companies such
as Great Eastern Shipping, Mercator, and Varun
are planning to replace older tonnage.

Of even greater potential importance to
export-orientated Norwegian manufacturers are

plans being developed for major shipyards in
India, such as government-owned Cochin
Shipyard, Hindustan Shipyard, and privately
owned ABG Shipyard, in Surat, also Bharati
Shipyard Ltd. Turnover from shipbuilding in
Indiais rising steadily in both the state-owned
and private sector, noted the NME, and for the
first time, in 2006 the Indian order book
includes more ships for export than it does for
domestic owners.

As the Innovasjon Norge report aso
highlighted, vessels due to be delivered are of a
much larger average deadweight than in former
years, all of which strongly suggests that
opportunities for export-minded Norwegian
equipment companies will grow, with Cochin
planning to invest R1.6 bhillion to increase
capacity by between 2% and 30%. At the same
time, ABG plansto invest R3.75 billion to set up
anew yard at Dahgj, in Gujarat, and Bharati is
investing significantly in the expansion and
modernisation of its Ratnagiri shipyard.

Shift to overseas manufacturing
Norwegian companies understand that their
emphasis on technical innovation makes them
leading players in the international marine
equipment market place. However, they aso
recognize that manufacturing costs in northern
Europe are abarrier to securing market share, and
anumber have, therefore, moved much of their
manufacturing activity offshore, to countries such
as China, in order to establish themselves in
shipbuilders 'backyards.'

Moving manufacturing capability offshore to
countries such as Chinaand the Baltic states, and
sub-contracting hulls to countries such as
Romania, has not been universally popular at
times. Nevertheless, mgjor manufacturing groups
suchasTTSMarine say that doing so has enabled
them to flourish in a highly competitive market.
TTS, for example, recently entered into an
agreement with Dalian New Shipbuilding Heavy
Industry Co (DNS), part of China State Industria

Adax Group acquires Norac

t the end of last September, one

of the leading manufacturers of
marine accommodation systems in
Norway, Norac AS, was acquired by
Adax Industrier, a development which
both companies claim will provide
them with important geographical and
manufacturing synergies. Adax Group
is a Norwegian-owned corporation
with 80% of its sales coming from
outside Norway. Norac is a well-
known manufacturer of fireproof and
sound-insulated accommodation for
cruise ships and commercial vessels,
as well as offshore and land-based
installations.

Corp (CSIC), regarding the establishment of a
joint venture company in Daian for the
production and sale of cranes for ships built at
Chinese shipyards,

At the time that the agreement with Ddian was
announced, TTS Marine said it recognised that in
order to succeed in the modern market, companies
need to be closeto their customers, and by theend
of 2005 it planned to have approximately 100
employeesin Chinain companies owned wholly
or partly by the TTS Group, aong with a sdles
offices with six employees in Pusan in South
Korea

Earlier this year, TTS Marine reported its best
ever quarterly result, and said turnover initsships
equipment area - which includes marine cranes
and cargo handling equipment - was up
significantly. Other companies such as crane
manufacturer Hydramarine have reported arecord
order intake in the current financial year. &

Enhancing performance in a seaway

ESEARCH and development isakey feature
of the Norwegian maritime cluster, anotable
example of which is Performance in a Seaway, a
collaborative research project between Rolls-
Royce Marine, Marintek, the National Technical
University of Norway (NTNU), and a newly
formed University Technology Centre (UTC).
Over thelast decade, Rolls-Royce has devel oped
amodel for cooperation with universities and
research ingtitutes, the aim of whichisto promote
research with commercia potential. Some 25
universities and research ingtitutes al over the
world have this relationship with Rolls-Royce.
UTC partners are chosen among the top players
in relevant fields, and the UTCs are long-term
relationships, typicaly for 10 years.
The thinking behind the Performance in a
Seaway project is that, traditiondly, ships and
propulsion machinery have been optimised for
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operation in calm water, and operation in heavy
sess has only been taken into account in terms of
crude safety factors. "Aswe al know, ships only
occasionaly operate in cam water', explains
Marintek's Professor Sverre Steen, who now head
the UTC. He notes that the use of crude safety
factors to accommodate the effects of waves and
ship motions usudly resultsin designs that are too
heavy, coglly, and inefficient. Moreover, in some
cases this strategy produces vessels or propulsion
units that are insufficiently strong or powerful,
leading to costly and sometimes dangerousfailures.

'With the establishment of the Performanceina
Seaway UTC, Rolls-Royce, Marintek, and the
NTNU intend to take design tools for ships and
propulsion unitsto alevel at which the effects of
waves and ship motions can be taken into
account in a sound and scientific manner’,
Professor Sverre explains.

Although the subject of the UTC will be ship
performance in a seaway, most emphasis will be
put on propellersand their dynamicsin aseaway,
with the following topics being covered:

¢ dynamic forces on propellers in a seaway
due to effects of ventilation, cavitation, and
ship motions

e interaction effects between hull
propulsors

e added resistance and speed loss in waves
for modern hullforms

¢« use of intelligent control methods to
enhance performance; such as roll damping
by use of tunnel and azimuth thrusters, and
use of active control to reduce dynamic
forces on propellers and azimuth thrusters

¢ optimum design of azimuth thrusters

¢ development of an advanced ship smulator

and
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Ask us about ...

a career 1n ship classification

DNV Maritime is further expanding internationally
and needs the best surveyors!

Looks exciting? Ask us about a challenging and international career committed to quality
in DNV Maritime by contacting one of the regional offices below. You should have project
and/or operational shipping experience. Send a short statement about why you would like
a career with us, along with your CV, to: surveyor.career@dnv.com

Newbuildings Ships in operation

You should have an engineering or equivalent back- You should have relevant training and experience in the
ground as well as expertise and experience in one of the operation of vessels from either a shipowner or operator
following areas of ship design and operation: structures, company. Expertise in ship structures, machinery, propul-
machinery, propulsion systems or electrical/automation sion systems, or electrical systems and components would
systems. Experience of complex ships such as gas carriers be relevant.

will be particularly preferred.

DNV is a leading ship classification society with offices at some 300 locations worldwide in 100 countries. We classify about 17% of all vessels trading
internationally and more than 700 new ships will be delivered to DNV class over the next few years. We are pleased to serve the global shipping industry,
which we have been a part of for more than 140 years. We have a unique competence base and operate at the forefront of applied technology.

For further information, please contact a regional office:
Hamburg, Germany  tel: +49 20 172 960

Piraeus, Greece tel: +30 210 41 00 200
Dubai, UAE tel: +971 4 3526626
Singapore tel: +65 6779 1266

Shanghai, China tel: +86 21 32084518
Kobe, Japan tel: +81 78 291 1303
Seoul, Rep. of Korea tel: +82 27 22 40 29

New Jersey, USA tel: +1 201 512 8900

Oslo, Norway tel: +47 97 77 04 74 A
MANAGING RISK =AY,

www.dnv.com
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for simulation of ships in a seaway. This
will be utilised as a platform for
implementation of the results of basic
studiesin other parts of the UTC.

During the project, the NTNU isresponsiblefor
the most basic research, while Marintek performs
more applied projects, and implements
techniques in the simulator and other computer-
based tools, such as the ShipX Hydrodynamic
Workbench. Professor Sverre said that, currently,
work inthe UTC isfocusing on two main aress:

» development of ship simulation software
that includes accurate simulation of the
motions of a ship in a seaway, and redistic
mathematical models for propulsion
performance. The ship simulator acts as a
platform for the implementation of the
methods and tools developed in other UTC
tasks and projects

e research on propeller dynamics, with a
focus on dynamic loads on propellers
subject to intermittent ventilation and
strong vertical motions, as experienced by
propellers and thrusters when operating in
extreme seas in a dynamic positioning
mode. Thiswork is headed by Dr Kourosh
Koushan, who has been conducting scale
model experiments on propellers in waves,
measuring forces on a single propeller
blade and making recordings using high
speed video.

Another ongoing R&D project is also looking
at propulsion. The so-called Propeller Forum or
'Propellkameratene’ is a group of 10 Norwegian
propeller manufacturers plus classification
society DNV, the NTNU, and Marintek, whichis
running a three-year joint industry R&D
programme. Members also  include
manufacturers such as Helseth, Brunvall,
Servogear, Scana Volda, Rolls-Royce Marine,
Heimdal Propulsion Norway, Finngy Gear &
Propeller, West Mekan Produksion, Nogva
Motorfabrikk, and Wértsila Propulsion Norway.

Evolving new design and analysis tools

The aim of the forum is to develop new and
more efficient design and analysis tools, and to
secure Norway's long-term competence in key
areas of thediscipline. Funds are being provided
by the Research Council of Norway and
Innovasjon Norge to support the programme.
Norwegian manufacturers of propellers,
thrusters, and rudders are amixture of small and
medium-sized  enterprises  plus large
international companieslike Wartsila Propulsion

Norwegian companies are using projects such as the Propeller Forum to ensure that they maintain

their expertise in propulsors.

Norway and Rolls-Royce Marine, but al are
recognized in Norway as keystones of industry
in their respective regions.

The companies supply their products to the
marine and offshore industries, each being a
sector where there are stringent regquirements
regarding efficiency, emissions, and safety. They
also supply builders of fishing and passenger
vessels, including high-speed craft, as well as
more conventional vessels.

It is recognised therefore that thisis a part of
the marine industry with a great deal of
experience, but one that demands an ongoing
commitment to R&D and innovation, into such
factors such as reducing fuel costs and
emissions; enhancing and making manoeuvring
more efficient and safer; reducing noise levels;
and enhancing the documentation of product
performance.

Participants in the three-year programme hope
to develop long-term competence and to
improve the efficiency and implementation of
design and production processes in the
companies involved. Utilisation of the results of
the programme will take the form of delivering
improved instalations with lower fuel

consumption and fewer emissions. Improved
tools for the optimisation of ships' operating
profiles and more efficient propulsion and
manoeuvring systems will, it is hoped, deliver
improvements in  emissions and fuel
consumption of up to 10%-15%.

Main activities of the Propeller Forum are:

e developing and verifying new design and
analytical methods, including different
propulsion and manoeuvring configurations,
for which industry currently lacks numerica
anadysistools

e developing methods for the anaysis of
propulsion and manoeuvring systems
operating under various loads and for given
working profiles

e improving design and production processes

e developing expertise and human resources
at university and college level, in order to
raise the level of cooperation within the
sector

e develop and implementing methods for the
design and analysis of propulsion and
thruster systems in order to maintain
competitiveness. &

ASV designs combine speed and load-carrying capacity

N-GOING development of the concept of

air-supported vessels (ASVs) by SES
Europe (The Naval Architect July/August 2003,
page 52) has seen, during the last 12 months,
development of a number of new, larger
designs and a number of patented ASV
concepts - owned by Effect Ships International
AS (ESI) - evolved, which, the company
believes, are be suitable for a wide range of
applications.
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Four different ASV main configurations have
been investigated, including ASV monohull
and multi-hulls designs, the latter created with a
considerable amount of tank testing at SSPA, in
Sweden, to back up the theoretical work. Two
9m manned models were built by Katamaran
Konstruktion GmbH, of Austria, and tested by
the National Technical University of Athens,
with assistance from SSPA Sweden and SES
Europe.

The models represent a 40m fast ASV
catamaran with a design speed of 70knots, and
a125m ro-pax/express cargo craft with adesign
speed of between 50knots and 60knots. Both
designs are 'skirtless, and the ASVs are
designed for waterjet propulsion; however,
other propulsion systems may also be used.

The 125mASV design differs somewhat from
the ASV 40m designs, but shares several of the
advantageous features of the smaller version.
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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

BRUNVOLL - manufacturer of

eTunnel Thrusters

¢ Azimuth Thrusters

¢ Low-Noise Thrusters
*Thruster Control Systems

Another successful story...

The VS 4501 MPSV «Athena»

— equipped with 5 Brunvoll thruster
units. Keppel Shipyard 3631, for
owner SURF.




NORWAY

A manned 9m model of a proposed 125m-long
ro-pax catamaran ferry developed by Effect
Ships International is seen here travelling at
60knots on a displacement of 5300m?®.

This design combines air cushions and
displacement bodies. As the company
highlights, operating any 125m x 45m vessel at
60knots demands an innovative approach, and
the 9m-long ASV 125 model was successfully
tested at full size speed of 60knots with an
operational displacement of more than 5500m.

Tests at 50knots were performed with a full-
size displacement corresponding to 6000m?-
plus, thus allowing for asignificantly increased
payload. Tank testing indicated a soft and
comfortable ride.

Compared with conventional super-slender
catamarans or trimarans, the ASV 125 design
has a significantly larger ‘footprint," and the
added draught at high loads is markedly
reduced. Based upon investigations with a
manned model, the company sees additional
potential applications for the ASV 125m type
design in arange of sizes and speeds. &

Innovative tankers from Skipskonsulent

IPSKONSULENT, the Norwegian firm of
aval architects that is now part of the Vik-
Sandvik group, isparticularly associated with the
design of ro-ro and ro-pax ships, passenger
vessels, container ships and reefers; it has
additionally conceived numerous tanker designs

TECHNICAL PARTICULARS

SK 4228AP TANKERS
Length, 0a........ccoovviiiiiiiiiii, 146.60m
Length, bp.............. ... 134.40m

Breadth, moulded..
Depth moulded...................

Draught, design/scantling... ....8.00m
Draught, ballast ..........cccccooeiiiin. 5.10m
Deadweight.........ccccooviin 14,500tonnes
Cargo capacity,

100% including slops.............. 19,000m?
Water ballast..........c.ccooeoiiiniin. 7550m?
Bow to centre manifold...................... 75m
Keel to mast top........ccoovvveeviiiiiin 39m
Ice class......c.couenn. Finnish-Swedish 1C

Number of segregations.................c....... 9
Pumping capacity............. .. 3360m°h
Loading capacity..............cccoene. 600m?/h
Main engines....... 2 x MAN B&W 7L.27/38
OUIPUL. .o 2 x 2380kW
Speed, loaded.................c...... 13.00knots
Accommodation...........ccoceeeiiiiiiiiiens 16
Classification.............. Det Norske Veritas

+ 1A1 Tanker for Qil products, ESP,
Tanker for Chemicals, Ice 1C,
NAUT-AW, EO, Clean Design,
RP, NAUTICUS (Newbuilding),

VCS-2, ICS, TMON
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Skipskonsulent's SK 4228AP product/chemical tankers for Brostrém (above and top) are believed to
be the first tankers to feature the DNV Clean Design notation. They are also notable for their Azipull
main propulsion thrusters. The first ship is expected to be delivered very soon.

for owners in many countries, including, most
recently, innovative, environment-friendly and
commercially-efficient designs for ownersin the
UK and Sweden. Severa designs from
Skipskonsulent have been reported in past issues
of this journal. Most of these have an emphasis
on redundant machinery and thus on enhanced
safety and environmental protection, and in at
least two of the designs, on reducing the ship's
external noise signature.

Among them is the new D-class oil/products
tanker for Brostrom Tankers AB, four of
which are being built at Jinling Shipyard, in
China. The 14,500dwt SK 4228AP design is
purpose-designed for North West European
trades, and is noteworthy for its fully
redundant propulsion, restricted draught, and a
Clean Design notation. These are believed to
be the first tankers with this environmental
notation from DNV - and an emphasis on
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intensive trading, with loading/discharging
operations that are limited only by shore
installations.

An important feature of the specification is a
pair of Rolls-Royce Azipull mechanica
propulsion thrusters (as reported in our
September 2004 edition, page 96), which are
driven by MAN B&W Alpha 7L.27/38 engines -
a plant that reflects the owner's need for high
reliability, such that an additional DNV notation -
RP - can be secured. Additional manoeuvrability
for quick turnrounds will be ensured by an over-
sized 1000kW bow thruster.

The design aso emphasises|ow noiselevelson
board, which Brostrom considers appropriate for
operationinan 'urban’ environment when in port.

Munters SCR (selective catalytic reduction) units
will be fitted to both main engine exhausts, also
to the four licence-built MAN B&W 6L16/24
auxiliary engines; these should cut NOXx
emissions by 98%.

The SK 4228AP is of single-deck design with
double sides and double bottom in the cargo area.
Thetanksare of phenolic-epoxy coated steel, and
all onboard cargo handling and tank cleaning
systems are of the closed-loop type to reduce the
risk of spill or contact with products or residuals.
To reduce the risk of injury to the ship's crew,
mooring drums are housed in a purpose-built
arrangement that also reduces the risk of damage
to the equipment while enhancing efficiency and
reducing timein port.

NORWAY

A high cargo capacity for a vessel of this
size means that the SK 4228AP design will be
particularly well suited to transporting light
products, with 14 tanks of different sizes in
an optimised configuration that allows for up
to nine segregations. An excellent ratio
between draught and capacity (the operational
draught being just 8m) will enable the shipsto
gain access to ports with restricted water
depths.

The first example of this environment-
friendly product/chemical class was launched
|ast June, and is due to be delivered in January
or February this year. Entry into service in
north west Europe is anticipated sometime in
the second quarter of 2006. &

Diesel-electric tankers for F T Everard

RHAPS the most interesting current
design from the Skipskonsulent portfolio
is that being provided for UK-based F T
Everard's quartet of SK 4210-class oil
products tankers. These coastal vessels are
under construction at Qingshan shipyard in
China, with the first, Speciality, expected to
be fully operational very soon.

The tankers are noteworthy for their twin-
screw propulsion with diesel-electric
machinery, but have a host of other
interesting features, including a fully
segregated ballast arrangement, remote
controlled cargo monitoring, variable-speed
electric cargo pumps, and an emphasis on
environment-friendly and cost-effective
operation.

As is the case with the Skipskonsulent
design for Brostrom, these new ships also
reflect Everard's need for the external noise
signature to be reduced to a minimum, given
that they will work into and out of smaller
ports and harbours with significant
residential populations nearby. Like their
larger Swedish-owned counterparts discussed
above, these ships have electrical, rather than
hydraulically driven, cargo pumps and deck
machinery, while the bow thruster and diesel-
alternators, also the exhaust systems, valves,
and ventilation fans have also been selected
with low noise levelsin mind.

TECHNICAL PARTICULARS
SK 4210 PRODUCTS TANKER

Length, 0a.........cooiiiiiiiii,
Length, bp..........ocoooin .
Breadth, moulded.....................
Depth, to main deck
Draught, design.............ccooeee. 5.20m
Draught, scantling....................... 5.90m
Deadweight, design 3480dwt

Cargo tank capacity................... 4600m?®
Propulsion motors.................. 2 x 900kW
Classification............ Det Norske Veritas

+ 1A1 Tanker for Oil Products ESP,
RPS, EO, ICS, CCO, TMON, VCS-2,
NAUTICUS, LCS (DIS)
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An impression of the SK 4210 design for F T Everard, which combines diesel-electric propulsion with

a low external noise signature.

Profile of Everard's SK 4210 oil products tanker.

Offering a cost-effective combination of
phenolic-epoxy coatings, the six cargo tanks
offer six segregations and two fixed washing
machines in each cargo/slop tank. The SK
4210 design has a discharge rate of 1125m*h
with three pumps running simultaneously,
there being atotal of six 375m¢h units fitted.

Two 900kW propulsion motors are supplied
with electrical power from an unusual
number of six 515kW diesel-alternators, to
provide the ships with a trial speed of
13.5knots. The electrical package has been
engineered and supplied by the Dutch
company Imtech. &
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Rim-drive thruster technology launched

by Rolls-Royce

IM-DRIVE technology is making further
rides into the marine world with the
introduction by the Rolls-Royce group of a
thruster based on this technique. We first
reported on rim drives in our July/August 2003
issue, page 21, with the introduction by General
Dynamics' Electric Boat division of a podded
propulsor, which had been model-tested by
HSVA in Hamburg, Germany.

Now Roalls-Royce, in Norway, has launched a
design, the prototype of which has ordered by
Olympic Shipping for fitting on a new offshore
support vessel under construction at the Aker
Seviknes yard. This RT1600 model, rated at
800kW, will beinstalled in the aft skeg acting as
astern side thruster; other conventional thrusters
will beinstalled to aid dynamic positioning (to be
performed with the aid of anew system also from
Rolls-Royce). The rim drive is an integrated
system combining electrical, mechanical, and
hydrodynamic elements. The electric motor takes
theform of athinring; itsstator isincorporated in
the tunnel, and its rotor carries propeller blades
that ‘point’ inwards.

In due course, Rolls-Royce anticipates that the
power range of rim tunnel thrusters will be
broadened, and the technology will be used in
other types of propulsor. The electro-mechanical
part of the technology will also be applicable to
winches, steering systems, and other products.

This particular technology has been devel oped
in Norway over a period of several years by
Rolls-Royce, in Ulsteinvik, and Smartmotor, in
Trondheim, working in close collaboration. A

prototype unit has been subjected to function
trials and long periods of endurance testing in
Norway, and to detailed evauation in the
cavitation tank at the Rolls-Royce hydrodynamic
research centre in Kristinehamn, Sweden.

Several features combine to provide
advantages for an owner. Theseinclude the fact
that water flow through the unit is unobstructed,
since there is no gearbox in the tunnel, nor are
struts needed to support a hub. Propeller blades
are attached to the rim, eliminating uncontrolled
flow between blades and tunnel. The
permanent-magnet motor design is claimed to
be very efficient.

Together, these factors give a high total
efficiency and reduced noise and vibration.

An impression of the new Rolls-Royce rim-drive
thruster. As can be seen, the blades in this
highly efficient concept are attached to the rim,
and there is no central hub or strut. In the
future, the electro-mechanical part of this
interesting system could also perhaps be
applied to winches and steering gear.

Because more thrust is produced for a given
power input, fuel consumption is reduced, and
this saving can be substantial in applications such
as offshore support vessel's operating in dynamic
positioning (DP) mode, where thrusters may run
for hundreds or thousands of hours a year. Fuel
saving is not only a matter of money; the impact
of the vessel on the environment is also reduced.

The Rolls-Royce rim thruster is designed to be
mountable and dismountable under water, so that
it can be removed for servicing if required
without drydocking. Water-lubricated bearings
are employed to eliminate propeller shaft seals
and oil-filled gear housings.

The motor is an integral part of the unit in the
tunnel, so a ship designer no longer has to find
space for an eectric motor in athruster room. The
only parts of the thruster inside the hull are the
cables connecting it to the frequency-control
supply cabinet. The cabinet issimilar to that used
with any frequency-controlled electric thruster,
anditslocationisflexible. &

Large diesel-electric

N order to supply a powerful diesel-

electric plant, totalling 16,800kVA, for a
new seismic ship has been secured by Bergen-
based Scandinavian Electric Systems (SES).
The ship will be built at the BMV site of
Bergen Yards for a domestic owner, E
Forland, to a design, known as ST-327, from
Skipsteknisk. Bergen Yards is a relatively

plant for new seismic

new Norwegian shipyard group with four
members; BMV is based at the former
Bergens Mek Verksteder.

SES involvement will cover design,
engineering, production, testing, delivery, and
commissioning of four generators of
16,800k VA in total, plus main and emergency
switchboards, AFE-type frequency drives,
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ship

two main electric propulsion motors, each of
4200kW, and two thrusters of 1500kW and
1200kW. The man and emergency
switchboards are to be supplied by the
company's subsidiary, SES Austevoll AS, and
included in the total package is a ship
automation system from Kongsberg
Maritime.

SES believes that this may be one of the
largest low-voltage diesel-electric systems
ever built. Inaddition, the contract represents
confirmation that the Aktiv Front End (AFE)
frequency-drive solution isfinally accepted in
the market. This solution has been used on
ships since 1998, and today second-
generation systems are being built; SES holds
an orderbook to equip 12 ships, with a further
nine options.

Last year, the Scandinavian Electric Group
(SE Group) secured orders for at least
NKr260 million, and many domestic and
international projects are currently being
negotiated for similar deliveries. &

An impression of E Forland's new seismic ship,
which will be powered by a SES 16,800kVA
diesel-electric plant featuring Aktiv Front End
frequency drives.
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The Royal Institution of Naval Architects

Warship 2006: Future Surface Warships

June 2006, London, UK

Second Notice

This symposium, the 26th in RINA's successful Warship series, will look at the next
generation of surface warships.

All capabilities of these new ships must be carefully balanced to complement the existing
naval inventories, meeting new Operational Requirements in the post cold war world of the
expeditionary force and the police action, whilst bringing cost effective improvement
wherever possible. This is especially important where new designs have been conceived to
replace more than one class of ship, a trend that seems to be emerging and which points
towards the 'multi-purpose’ warship. Joint nation collaboration in the development and
procurement of common ships is still an important element in many projects where nations
have similar requirements.

This conference will discuss the whole subject but will focus particularly on how the issue
of survivability affects the design of warships.

RINA invites papers on all related topics, including:

e Changes in operational requirements

e Multi-purpose ships

= Impact of shifting operational focus on Survivability
e Current and Future Threats

« Hard and Soft Kill contribution to susceptibility

= Signature Control - design implications

e Signature assessment

< \Vulnerability reduction - design implications

e Assessment of warship vulnerability and weapon effects
= Designing to promote recoverability

e Assessment of recoverability performance

= Survivability issues associated with reduced manning
e Survivability - Platform implementation

O I wish to receive details on exhibition space and sponsorship opportunities
O | would like to receive a full programme brochure and registration form
Name: Position:
Company:
Address:
Postcode:
Telephone: Fax:
Email: (W2006)

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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Cutting-edge controls for next-generation ships

New models of automation and control
that ally the best technology from the
offshore and merchant-ship worlds are
being evolved by Kongsberg Maritime
to meet the challenges of 21st century
shipbuilding and the need for fully
integrated, seamless operation in a
fully cost-effective manner.

MPLE marine controls for merchant
ips - perhaps epitomised by the spartan
bridge of the SD14 and similar standard cargo
ships of the 1970s - are a thing of the past, as
naval architects, shipbuilders, and owners
struggle to cope with the realities of the
modern marine world. At the same time,
major efforts are being made by leading
exponentsin thisfield, such as the Norwegian
group Kongsberg Maritime, to perfect fully
integrated, seamless layouts, grouping
controls from the many individual systems
onboard today's vessels. These span
everything from navigation, dynamic
positioning, and cargo handling, to ship
safety, boiler and engine controls, power
management, emergency shutdown, and
bunker and ballast systems. The aim is to
supply 'the full picture', as the company states
inits publicity material.

During the last 15 years, the Kongsberg
group has evolved to reach its premier
position (it has 14,000 ships in operation with
equipment onboard) through an emphasis on
cutting-edge technology allied to judicious
acquisition of other leading international
names from Norway, most notably
Norcontrol, Autronica, and Simrad. However,
only afew weeks ago, Simrad's |eisure marine
business was sold off as the group made a
decision to concentrate on the commercial
marine and oil/gas sectors. A second major
arm is defence and aerospace - the company's
original market.

Tremendous efforts are made at the
company's headquarters and assembly plant in
Kongsberg town - to which The Naval
Architect made a recent special visit - to
ensure efficient - and most importantly, cost-
effective - designs that can be tailored with
core established technologies right at the start
of a project. A large engineering division
carrying out such tasks is said to be much
appreciated by both owners and shipyards,
and some NKr250 million is invested
annually in R&D to ensure that the company
remainsin the vanguard.

Redundancy is aways in-built and
whenever possible less essential components
are purchased off the shelf, leaving the key
processing and interface modules to be of
Kongsberg's own design - essential on alarge
cruise liner or container vessel, where up to
10,000 signals may have to be processed
reliably. Standard systems for merchant
marine vessels are manufactured in the
company's second plant not far away at
Horten, but other components are sourced
from elsewhere in Norway and Europe.
Special efforts are also made to try and ensure
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Kongsberg Maritime dynamic positioning systems are playing a vital role on shuttle tankers when
they are hooking up to offshore buoys. In future, LNG tankers making similar loading operations,
including under Arctic conditions, will also welcome such equipment.

that equipment is 'backwards-compatible, ie,
it will fit into older systems when an upgrade
is ordered.

Coping with the shift to Asia

The marine industry's recent inexorable shift
to a new axis in Asia has called for parallel
moves by Kongsberg Maritime to augment its
existing subsidiaries around the world. In
Shanghai, China, the company's console
manufacturing plant has doubled in size
within the last two years, while work is also
expanding in Singapore where yards are
witnessing a mini-boom in the number of
semisubmersible platforms under
construction. Other new activity centres are
in two emerging shipbuilding nations:
Vietnam and India.

The company feels most strongly that it is
essential to have local bases in these new
countries so that it can listen closely to what
owners, builders, and designers there are
saying about control systems and what they
require. Happily, remote dictation from
Norway as to what they should be ordering is
not considered an option by Kongsberg! In
this respect, Chinese yards are particularly
open to discussion and ideas as they build up
their expertise.

Involvement in new-design LNG
carrier technology

One of the prime focus points in Asia at the
present timeisthe LNG sector - avery special
market where, as most people know, long-
term charters are generally the order of the
day, although today this scenario is changing
with the arrival of a small spot-trading

market. At the turn of the century, some 80%
of LNG carriers were being ordered in
Japanese yards. Since then, there has been a
major shift to Korea, whichis now the leading
expert in the construction of such ships,
although China is beginning to emerge as a
challenger and has already secured orders for
five membrane-type ships, at Hudong-
Zhonghua Shipbuilding, in Shanghai.

Today, the LNG industry is changing rapidly
as very large ship sizes up to more than
210,000m* are being ordered, and new
propulsion technology - such as dual-fuel
diesel engines and heavy-fuel engines alied
to cargo reliquefaction, and re-gasification -
takes over the role of the traditional steam
turbine. For the near-future, several
interesting new cargo containment proposals
are also being launched, including
alternatives to the GTT Mk 3 and NO 96
patent membrane systems and the concept of
compressed or pressurised natural gas.

Such  new systems require new
control/monitoring  technologies, and
Kongsberg Maritime, which for many years,
has designed cargo gas management systems,
has had to work rapidly with owners, sub-
suppliers, project leaders (such as Qatar Gas)
to evolve suitable systems, balancing
innovation with reliability. At the same time,
the company must ensure that the fullest
possible engineering support is given to Asian
shipyards constructing these complex vessels.

In July last year, approximately 67 third-
and fourth-generation LNG carriers
(145,000m? and 200,000m?-plus respectively)
on order have Kongsberg controls of some
form or other specified. However, the
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company notes that, with the rise in the
number of shipsbeing ordered in line with the
LNG boom, equipment packages are
becoming increasingly more standard, with a
speedier supply chain.

Thisisaresult of the fall in prices as yards
become more competent in the complex
systems onboard, and as LNG becomes more
of astandard commaodity rather than a special
cargo. In parallel, Kongsberg has had to
focus on simpler, more integrated packages,
which ally the various complexities of an
LNG carrier - cargo control, custody transfer
system, boiler, diesel engine, or (for the
future) gas turbine control, HFO engine and
dual-fuel systems - with the last-mentioned
requiring especially precise gas management
control.

With the introduction of cargo re-
liquefaction or re-gasification, gas operations
are becoming more akin to a process plant, in
which, of course, Kongsberg Maritime has
much experience, and the company is
working here with various manufacturers. At
the same time, the company must keep an eye
on embryo niche gas technologies, such as
compressed natural gas (CNG), where smaller
and fewer ships are likely to be needed but
where interesting openings may arise.
Nevertheless, it is to the volume LNG market
that Kongsberg Maritime looks mostly; it is
here that most cost-effective technology can
be employed - and cost-effectiveness must
remain awatchword so that the company can
compete successfully when the market shows
signs of a downward slide.

Russia: an emerging new market
Another most interesting market, with great
future potential, is Russia, where Kongsberg
Maritime has been involved (often through
Finnish shipyards) since the 1970s. A special
focus in this country at the present time is
new-generation ships and offshore or land-
based loading systems to export reserves of
oil, gas, and minerals, and specially designed
for cold-climate operation in the Baltic,
western Arctic, Sakhalin (Russian Far East),
and the Caspian Sea, all of which in their
special ways pose technical challenges.
Some of the difficulties of setting up new
systems to operate in high latitudes and
similar difficult conditions are already being
realised in advance. With reference to the
huge Arctic reserves of Russian natura gas,
Kongsberg Maritime believes that it quite
likely that the Moss spherical tank system
(already specified for the first Norwegian
Snghvit tankers) could prove a success, owing
to its accurately definable sloshing features.
Notwithstanding, Kongsberg is already well
experienced in systems for cold-climate
operation, and which in any case, are
probably more connected with a ship's
structure rather than electronic control
systems (eg, ice crushing a tanker loading at
an offshore buoy and the extra stability
problems associated with large volumes of ice
build-up on deck). However, the company is
involved in new studies, aiming to provide
suitable packages, noting that aspects that
need special consideration are rapid and
squally wind changes in the Barents Sea area,
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difficult currents, shallow water, less
available meteorological information, heavy
snow showers, and fog. 'What-if' scenarios
are suddenly becoming more relevant.

It should be helpful that some Russian yards
are already trained to install Kongsberg
equipment, and Kongsberg is additionally
cooperating with several companies there.
These include the Far Eastern Shipping Co
(FESCO); a Kongsherg dynamic positioning
system is fitted to the new icebreaker/support
vessel Fesco Sakhalin (The Naval Architect
July/August 2005, page 41). Automation and
propulsion control packages are also being
supplied to a pair of product tankers and a
series of container ships being built under a
joint Iranian/Russian project at the 1ISOICO
yard, at Bandar Abbas, in Iran. Of course,
several leading Russian owners have today
become international players, ordering ice-
class ships not in their home country but
particularly at yards in Korea (such as the
bow-loading Aframax series from Hyundai
for Primorsk Shipping, featured elsewhere in
this issue), and Kongsberg Maritime is
currently working with projects at yards
involved in tanker projects

Closer involvement at project start
time

Like others, Kongsberg Maritimeisaiming to
work more closely with naval architects and
engineers at the very start of projects, to try
and ensure that an optimal design is achieved,
and to avoid problematic alterations at a later
stage. This is becoming a more important
aspect of the company's activities. At the
same time, it has been noted that many more
shipyards, including giants such as the Aker
group, in Europe, and DSME, in Korea, are
creating more of their own ship designs and
systems from scratch, rather than relying on
outside consultancies, as has been quite
normal for several years.

It is believed that shipbuilders are trying to
both optimise designs, to take better control
of a complete project, and to shrink the total
time - and hence cost - taken to complete a
project. Since Kongsberg'saim isto supply a
seamless integrated control/automation
system, this move could have positive
benefits for all. But who will actual be the
defining party if this trend grows - ship
equipment supplier, shipyard, or owner - is
still not fully known.

Cruise liner and ferry safety

Another interesting sector where Kongsberg
Maritime is aiming to play an important role
isin cruise liners and ferries. A brand-new
project which is just now entering service is
that involving Norfolk Line's (AP Mgller
group) new trio of 34,500gt ro-pax ferries,
built at Samsung, in Korea. This are planned
to operate on the Dover-to-Dunkerque route
across the English Channel, and the first,
Maersk Dunkerque, is aready in service.

On this ferry, a Kongsberg Maritime
DataChief C20 integrated automation system
is installed with more than 2000 input/output
signals, while a tailored fire/safety package
and an emergency shutdown system are also
in operation. Eleven workstations are fitted -

NORWAY

Typical of new technology from Kongsberg is
the AutoChief C20. The first of these main
engine remote systems went to sea last year,
controlling the prototype MAN B&W ME-type
(camshaftless, with electronic controls) low-
speed engine built by Hyundai Heavy Industries.
This was installed on SCF Aldan, lead ship of a
series of six Suezmax tankers ordered by
Russian owner Sovcomflot. The AutoChief 20
will, by use of common architecture and a CAN-
bus, link with this ship's DataChief C20 alarm
and monitoring equipment - a cost-effective
solution that is easier to install.

in the wheelhouse, engine control room,
ship's office, and chief engineer's dayroom.
The highly distributed system comprises
advanced power management and control for
three 2280kW diesel-alternators, two
3800kW shaft alternators, and total process
monitoring and control for the main engines,
tanks, fans, compressors, valves, and pumps.

The fire, safety, and shutdown equipment,
based on a new functional concept, will
monitor and control fans and dampers,
emergency shut-off valves, fire alarm system,
fixed water extinguishing system, drencher
equipment, and a fixed gas firefighting
layout.

Current and future generations of mega
cruise liner, carrying up to 3600 passengers
plus a 1000 or more crew (such as RCCL's
new Freedom series), have huge implications
for safety in an emergency. Kongsberg feels
that the most appropriate solution is for the
company to provide systems that will inform
the master as to the technical situation on his
ship, rather than advising passengers - the
most difficult of cargoes - where they should
move or what they should do. Crew members
can then shepherd passengers appropriately
by direct means.

Kongsberg Maritime firmly believes that
vessel status information for the crew is the
most valuable of all, although, for the future,
the company is studying, in association with
various institutes, the possible introduction of
information systems that might provide
details for passengers to help them make their
own decisions.

New technology concepts

On the technology front, Kongsberg Maritime
is aiming to integrate its three core control
systems - cargo, machinery automation, and
offshore - into one common package, to try
and mitigate some of the expense of
developing specia concepts. This policy is
based on absorbing the best of standard
systems from the Horten factory into the
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flexible design work carried out at
Kongsberg town, so that either a standard
system or a tailored solution can be offered,
as appropriate. The brand-new Kongsberg
System Technology (K-Line) is part of this.

However, Kongsberg notes that today,
yards are pushing more and more for a
standard package and are trying to minimise
the number of 'specials. Additionally,
concepts used successfully in the offshore
field are also now being transferred to
merchant ships. Thefirst products of all these
changes are being delivered today, one
example being a fully integrated solution for
a luxury megayacht at Viareggio
Superyachts, in Italy, covering the whole
product spectrum of navigation, dynamic
positioning, machinery automation, power
management, and propulsion control.

At the same time, investment is being made
in new supporting tools for configuration
design (for example, integrating five former
computer cards into one STRYK DENNE),
seamless integration, new man-machine
interfaces, improved customer support,
databases, and test duties. Increased
functionality isafurther target, while another
important aspect likely to play an increasing
role is maintenance tools for remote real-time
diagnosis - a technique already extensively
employed in the oil and gas industry.

The latter concept is not yet being fully
utilised in the marine industry because of
limited access to cost-efficient
communication  solutions  worldwide.
Nevertheless, remote maintenance and
artificial information tools may form an
increasingly essential part of every
shipowner's armoury. Kongsberg's electronic
log books (The Naval Architect March 2004,
page 36) are already paving the way here.
The goal is to provide more information but
less data, and hopefully on fewer consoles!
Today, a typical offshore support ship may

Typical of Kongsberg Maritime new-generation integrated control systems for modern LNG carriers
is this SVC-400 plant ordered for three ships at DSME. The first set was delivered to Korea at the end
of 2005. Further orders have since been secured to supply equipment for other ships, including eight
LNG carriers at Samsung and Hyundai; these will be of the latest type, with diesel-mechanical
propulsion plus cargo reliquefaction (four ships) and dual-fuel diesel-electric systems (a further four).

have up to 30 monitor displays in its
wheelhouse; Kongsberg believes this can be
reduced to four or five.

Exciting times ahead

Clearly, these are exciting times for
Kongsberg, with further growth expected in
the LNG field (250,000m? vessels expected
to be ordered imminently), and offshore
drilling entering a new phase of expansion -
Stena's giant drill ship newly ordered from
Samsung is just one example. At the same

time, new opportunities are opening up in
cold-climate regions, and new mega
container liners of up to 13,000TEU
capacities are ready for ordering.

In the cruise liner sector, where Kongsberg
Maritime is also involved, new generations
of ship, with innovative control and
monitoring concepts on board, are
anticipated, while a positive scenario in the
luxury yacht market - where complete
packages are often specified - is yet another
factor to put into this positive equation. &

TOTAL of 10 folding cranes are being

supplied by Norwegian Maritime
Equipment to five new coastguard

vessels for service around Norway's

coasts. The contract was actually placed
by Szczecin Ship Repair Yard Gryfia, in

Poland, which is building the ships for
Remoy

Remoy and
Shipping.

All the cranes are similar but five can be
adapted for grab operations, and they are
described as combined knuckle and
telescopic-boom designs. Lifting
capacities are: 1.3tonnes at 10m, or
2.8tonnes at 5m. The cranes will be
delivered with winches, also with
continuous rotation and slew bearings; the
latter is believed to be unusual (but also
better, according to NME), since such
bearings are normally only fitted to larger
designs. Stainless-steel pipes and fittings

Management

will be included, and operation will normally

be by radio remote control. &
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Silicone antifouling solution from Jotun

For the first time, Jotun is now
marketing a silicone-based foul-release
coating. Clive Woodbridge reports.

ORWEGIAN marine coatings specialist,

Jotun, has released a new silicone-based
elastomeric foul-release coating, which it is
marketing under the Seal.ion brand. Designed
particularly for use on relatively fast, high-
activity vessels, Seal ion joins Jotun's existing
range of TBT-free antifouling marine coatings,
which include SeaQuantum, SeaOmega, and
SealForce.

Sealion, which can be used both on new and
existing ships during drydockings, is considered
particularly well suited for container ships, LNG
carriers, cruiseliners, ferries, reefer vessels, and
car carriers. On these categories, Seal.ion can be
used to coat the hull, propeller (arelatively new
idea), and rudder, and is capable of keeping
these areas smooth and free from fouling for at
least 60 months, claims the company. Jotun also
suggests that Seal.ion could be successfully
employed as acoating for the propeller on many
VLCCsand bulk carriers.

According to Bjorn Wallentin, group manager,
antifoulings, 'SealLion should be used if the
activity of the vessel is predictable. If the vessel
is likely to remain idle for relatively long
periods then Sealion should not be used
because, as it does not release biocides, the ship
will foul'.

The properties of the Seal.ion coating ensure
that any fouling that may be attracted to avessel
while it is stationary or slow moving is rapidly
removed once the ship is in motion.
Consequently, those areas of the hull that have
been coated with Seal.ion will always present a
smooth, clean surface, avoiding any reductionin
speed, or increased power requirement, as a
result of the drag caused by fouling.

Mr Wallentin says'Our experiencetellsusthat
in most cases, after application of Seal.ion, a
vessel's speed will initially increase and/or fuel
consumption will be reduced'. Jotun claims that
fuel savings will be around 1.5%, compared
with most TBT-free antifoulings over a 10-year
perspective. Based on a container vessel
operating at a speed of 24knots, with a 90%
activity rate, engaged in world-wide trade, and
bunkers at US$250/tonne, Jotun calculates that
the savings compared with a medium-quality
TBT-free antifouling could be around US$2.475
million over 10 years. The speed gain from
opting for the silicone product is estimated to be
typically between 1knot and 2knots.

Mr Wallentin says, ‘'The aim of Sealion isto
create a clean and smooth hull, to achieve faster
speeds and lower fuel consumption levels. With
today's high fuel prices, this becomes even more
important'. He adds, 'Seal.ion hasanimpressive
self-levelling effect when applied, creating a
very smooth surface that reduces friction. The
average roughness is around 0.8um, compared
with 9.5pm with SeaQuantum classic'.

When coating with Sealion, three separate
products are applied. These include an epoxy
vinyl-based anti-corrosive bridge coat,
Safeguard Universal ES, whichisfollowed by a
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tie-coat, designed to provide a high level of
adhesion between the undercoat and topcoat,
and a smooth topcoat.

The Sealion tie coat acts like an epoxy-type
seal on the inside and a silicone-like seal with
the SealLion topcoat, and is the most vital
element. Mr Wallentin observes, 'However
effective the bridge coat and efficient the surface
of the top coat, the ability of the tie coat to form
perfect adhesion between the two is critical'.

As well as offering speed and fuel
consumption benefitsfor owners, Jotun suggests
there are other advantages from specifying
Sealion. For example, vessels coated with this
product will require less paint than aternative
solutions. The company also contends that
while with some other silicone foul-release
coatings, up to 40% of the product can be lost
into the atmosphere on application, significantly
less volume is lost with Sealion, as it has very
little dry spray. As a result, while this new
product isrelatively expensivefor each litre, the
overall cost of coating a vessel with an
antifouling can be reduced. Furthermore, since
thereisless paint to apply, the time required by
yards to complete this operation isalso likely to
be much less.

By their very nature, silicone-based
elastomeric coatings have low surface tension
and are as a result less hard than traditional
TBT-free antifoulings, and require care when
being handled by shipyards. However, Jotun
arguesthat Sealionis considerably tougher than
other products on the market, and although
scraping or scratching will damage the surface,
bumps can be absorbed by the cushioning effect
of the coating system. Furthermore, Seal.ion, it
is claimed, dries faster than other similar
coatings on the market, reducing the risk of
damage taking place within the yard.

Jotun recognises that, in genera, the
application of silicone systemsis different from
ordinary antifoulings. As a result, whenever
Sealion is applied, the company promises to
ensure that a team of highly skilled coatings
advisersis present.

Jotun's new foul-release silicone coating
Sealion can be applied to both propellers and
rudders as well as the underwater hull to offer
extra benefits.

While Sealion is designed for use over a
vessel's entire underwater hull area, Jotun
believes there are particular benefits from using
this product for propellers and rudders,
maintaining  efficiency and  reducing
maintenance costs. According to Mr Wallentin,
"The high forces experienced by propellers and
rudders are the very conditionsthat benefit from
Sealion's foul- release properties. Macro-
fouling is swept away in those areas where it
would normally be expected to develop, leaving
the propeller and rudder smooth and clean'.

As aresult, any potential loss of power and
reduction in speed is avoided, and the expense
of carrying out underwater cleaning during
service is reduced. Furthermore, Jotun suggests
that cavitation of rudders and propellers in
service can be reduced, as the comparatively
soft and long-lasting Seal_ion system provides a
'virtual cushion' against the effects of air bubbles
imploding directly onto the rudder and
propeller.

There are also environmental benefits from
using the Seal_ion foul-release coating. Thereis
no release of bhiocides, the product is free from
metals, has a low VOC content, and has a
positive impact on fuel consumption overall.

To date the Sealion has been applied in test
patches on a number of LNG carriers and car
carrier hulls, as well as on the propeller and
rudder of a container ship. Experience so far is
said to be very positive.

Although Jotun stresses that thereis no reason
why Sealion should not be used for
newbuildings, it accepts that this product may
meet with resistance within some yards,
concerned about the risk of cross-contamination
with other projects in progress. Another issue
which may limit Sealion's application in
newbuilding yards is the fact that it must be
applied in a minimum temperature of 15°C, and
30% humidity, asit is cured partly by humidity.
Therewould therefore be difficultiesin applying
Seal.ion in winter in many South Korean or
Chinese yards, for instance, although Jotun

believes such obstacles could be overcome. &
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New ice-classed tankers for Primorsk

handed over

N October last year the 100,800dwt Aframax

tanker Pavel Chernysh, built by Hyundai
Heavy Industries Ltd as part of the 1599-1603
project, was handed over to the Primorsk
Shipping Corp (PRISCO). Sheis the first of
five sisters and has been classed to ice class 1A
according to Det Norske Veritas, fully
complying with the requirements of Exxon
Neftegaz Ltd, a subsidiary of ExxonMobil.
These tankers are designed for oil transport
within the Sakhalin-1 project, in the Russian
Far East. The second and third ships have now
also been handed to PRISCO (the third, Viktor
Titov, will be presented in Significant Ships of
2005).

The Transas Group is equipping these tankers
with its new integrated navigation concept, the
Hyundai-Transas Intelligent Bridge System
(HTiBS). The basic configuration of this
comprises five multi-functional stations. Each
can be used as radar, ECDIS, or conning
display, depending on the navigator's
requirements, thus improving working
conditions on the bridge. The vessels of the
1599-1603 project are fitted with eight work
stations. This joint development by Hyundai
and Transasis set to become thefirst navigation
system certified by DNV to meet NAUT-AW

Pavel Chernysh and her first sister Captain Kostchev, seen at Hyundai Heavy Industries’ outfitting
quay, were recently handed over to the Primorsk Shipping Corp. They will be used for oil

class C standards. & transportation within the Sakhalin-1 project, hence the bow-loading gear.
Rolls-Royce has brought together the stars of marine technology to provide outstanding reliability. Rolls-Royce is fully committed to customer satisfaction.
customers with a single focus for integrated marine systems.The marine products Through our global support network we offer comprehensive, tailored support
in our extensive range are designed to work perfectly together,enabling us to options, ensuring year on year our customers save time and money and our
combine them in a variety of systems that deliver optimum performance with marine solutions run reliably and efficiently. Trusted to deliver excellence
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GREEN SHIP TECHNOLOGY

Ballast water management system for sediment

removal

HE issue of aquatic invasive species,

including the transfer of harmful organisms
in ships' ballast water and sediments, is seen as
one of the four greatest threats to global marine
bio-diversity and ecosystems, and as a
significant threat to coastal economiesand even
public health, according to IMO. To counter
this, Dutch company Greenship has introduced
a new shipboard ballast water management
system.

Thisisclaimed to beidea for shipswith ballast
flow rates from 50m#/h up to 5000m#/h, and has
been designed to achieve virtually every standard
proposed by IMO's MEPC 53; it has been land-
based tested and witnessed by Lloyd's Register
EMEA.

The equipment consists of a sediment removal
system, Sedimentor, for removing sediment and
biota (80% >10micron, AP=2) during intake, as
well as an electrolyse system for extermination of
bacteriaand organisms (with aclaimed kill rate of
100%).

The Sedimentor should prevent sediment build-
up in ballast tanks; not only does the system fight
the pollution in balast water, it also prevents the
cause of the consolidating mud-problem, whereby
tonnes of sediment in ballast tanks can affect fuel
consumption. Recent calculations appear to
indicate that there is an economic benefit on fuel
consumption of up to 3% and even more by
separating sediment from ballast water (source:
Chemgas, The Netherlands) which can help to
provide an attractive return on investment.

The Sedimentor removes 100% >20micron and
80%>10micron sediment particles, with
remaining sediment particles remaining in
suspension; they will leave the ballast tanks
during de-ballasting.

Installation

A Sedimentor is engineered from modular parts,
which enables the construction of any capacity
required, providing maximum flexibility in
construction and space. Two volumesare offered:

The sediment removal system, Sedimentor.

50m¢/h and 100m*h. As an example, a 250m¢/h
sediment removal system ismade of two 100m*h
and one 50m?/h volume.

The Sedimentor can be easily integrated into
existing ballast systems, and modules are
measured for easy access into an engineroom.
Personnel do not need any specidist training for
operation and maintenance.

Cyclonesin the modules have an operationd life
time of gpproximately 4000 hours-6000 hoursand
are easly replaceable. They are made of Lloyd's
Register-accepted marine plastic, resulting in a
lightweight construction and helping to avoid any
occurrence of corrosion within the system.

Electrolyse concept
Greenship'sother product isan electrolyse system,
which can be used for disinfection of water

AP = 2bar
Reflux = 0.2
Salt content = 35PSU
Temperature = free
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without using any chemical treatment. The
company's inline disinfecting technique can be
successfully implemented in a wide range of
applications. Using the ions and salts present in
water, the electrolytic cell produces sodium
hypochlorite.

After dosing the sodium hypochlorite in the
water, it returns to its origina structure. In this
way, there should no negative effects for the
environment. The electrolyse system should be
easily integrated into existing systems, being
compact and easy to ingtall.

Sodium hypochlorite, which kills and de-
activates, iswidely applied for the disinfection of
water. The major advantage of this type of
electrolytic cell is the long-lasting coating that
occurs as aresult of the process. The electrolytic
cells can disinfect with a minimum of
maintenance for the duration of approximately
threeto fiveyears.

With no moving parts, the system operateswhen
theshipisin upright position and wheninclined at
any angle of list up to and including 15deg either
way under static conditions and 22.5deg under
dynamic conditions (rolling) either way, also
simultaneoudly inclined dynamically (pitching)
7.5deg by bow or stern. &

This graphic shows that 20micron particles
(sediment + biota) are 100% removed, while 80%
of the particles (sediment + biota) larger than
10micron are separated.
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GREEN SHIP TECHNOLOGY

Royal Navy follows the environment-responsible
waste management path

HE UK Ministry of Defence (MoD) and The

Royal Navy are fast becoming leaders,
alongside commercial operators, in the field of
environment-responsible waste management,
partly due to leading-edge technologies being
developed by QinetiQ in conjunction with the
Defence Logistics Organisation (DLO).
Advanced waste treatment concepts from
QinetiQ are currently being trialled onboard the
frigate HMS Grafton and aircraft carrier HMS
Illustrious. The equipment (first discussedin The
Naval Architect January 2003, page 18) forms
part of a fully integrated waste management
system (IWMS), which is claimed as thefirst of
its kind to combine innovative waste disposa
technologies, to provide a complete solution.

The Navy’'s Versatile Maritime Force (VFM)
of the future will require a flexible global reach
unrestricted by environmental legislation. In a
maritime context, the dominant regulations are
implemented through MARPOL  73/78.
However, these regulations are the least stringent
and only apply in international waters (under
12nm offshore).

Regulationsinterritorial waters, thelittoral, are
often far tighter and more vigorously enforced.
The UK government has decreed that it will
comply with host nation legislation where
reasonably practicable and therefore this national
and local legislation will impact on sustained
military operationsin the littoral. Concurrently,
lean-manned ships, the drive to reduce through-
life costs, drudgery issues and minimal reliance
on port waste reception facilities, al support the
requirement for an advanced waste management
system onboard ship.

Global environmental legislation, including
IMQO's MARPOL rules, mean that, in future,
ships wasteswill have to be offloaded at port for
land disposal, or be treated onboard to achieve
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This chute is part of the IWMS. The unit has been designed to minimise manual intervention in waste
handling, helping to improving health and safety standards.

strict new environmenta targets. QinetiQ's
IWMS claimsto alow shipsto operate for up to
six weeks without having to discharge waste
materials, helping to dramatically cut back on
port and harbour offload costs. The IWMS has
also been designed to minimise manual
intervention in waste handling, helping to
improving health and safety standards.

The technology works by using a membrane
bio-reactor to treat and recycle al sewage,
shower, and laundry waste. This produces clear
and safe water which can be discharged into the
sea or re-used for washing and other functions.
State-of-the-art incinerator technology is also
used to ensure, it is claimed, that waste emissions
are less toxic than other existing waste
management systems.

Another technology is based on pyrolysis, a
thermal destruction technique that is far more
advanced than incineration. QinetiQ, with Bristol-
based company Compact Power, has developed
an onboard pyrolysis system, which will comply
with emerging MARPOL legidation, and NATO
future emission targets. It will reduce reliance on
shore facilities and time spent in port to offload
stored waste.

The equipment will aso require less manpower
resources and free up valuable onboard storage
space. If sea trias planned for 2007 are
successful, the system is likely to become the
standard solid-waste disposal techniquefor al RN
surface ships. Additionaly, research into
microwave technology hasthe potential to resolve
the issue of food waste at sea, which will have
considerable benefit to operations in coastal
waters.

Benefits of the key technologies in IWMS
include:

» pyrolyss - trias reved that the process can
treat al solid waste, including food, and
reduce processing time to less than five
hours on an aircraft carrier. This would

normaly take around 22 hours using
compactors and storage equipment, and
nine hoursfor theAIS

* membrane bio-reactors - effluent can be
discharged anywhere under MARPOL
rules, with currently no restrictions under
local legislation. The potential exists to
recycle effluent for technical water. This
could be used for high-usage areas such as
in the laundry, also on aircraft and deck
washdown, which will increase endurance
timein coastal waters

* microwave - there is often a requirement to
offload decomposing food waste into a
barge or other craft adongside
Additionally, it is becoming ever more
difficult to land food waste ashore,
especially foreign food waste in the UK.
QinetiQ's technology has the potential to
resolve these issues.

Grey-water treatment

QinetiQ isaso currently working alongside PDL
Solutions to adapt and scale hydro-cyclone and
so-called TORE technology to build a prototype
grey-water treatment system. The system operates
with a cyclone action to remove solids from the
grey water. The TORE isahydraulic conveyor of
solidsthat contains no moving parts.

The prototype unit has been designed for useon
vessaswith grey-water storage tanksand is sized
totreat 11,250litres daily. Trialstook placeearly in
November last year to determine whether the unit
can be re-used to produce technical water for
showers, laundries, and wash down, thus reducing
the load on fresh water production.

QinetiQ believes, that due to the effective and
efficient nature of IWMS, there is likely to be a
good market for these systems, particularly with
cruise liner operators. This, coupled with ever
more stringent legidation over the next three to
five years, will help to drive owners to fit such
technology. &
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GREEN SHIP TECHNOLOGY

New oily water separators meet strict

requirements

K-based Victor Marine has launched a new

range of oily water separators which fully
comply with the IMO MEPC 107/49 regulations
that came into effect on January 1 2005. The
latest marine bilge water separator to be
developed by the company is the MiniSep CS
series, which has been designed to complement
the VM Series launched by Victor Marine in
2005.

The CS Series can handle heavy fuels, diesel
oils, and emulsified oils, and has been fully type-
approved by Lloyd's Register, whileit was, a the
time of writing, still awaiting approval from US
Coast Guard. In tests, the design achieved
separation results of less than S5ppm, well below
the IMO required standard of 15ppm.

The design is based on a flow-through, two-
stage processing system, which does not need
backwash cleaning cycles. Moreover, no
membranes, carbon filters or chemical
treatments are used, the company stresses. Victor
Marine hasincorporated its Hi-V OR technology
for heavy fuel treatment and the AGM filtration
system to ensure a high degree of reliability and
cost-effectivenessin the treatment of bilge water.

A 'plug and play' philosophy has been adopted
to aid stress-free installation, while the simple
design requires minimal training for staff to
operate. The high media capacity alows for a
long running time between services, to help
generate cost savings. In addition, Victor Marine
claims that 80% oil recovery rates can be
achieved with the CS series. This generates
further cost-saving benefits, as product
recovered can be re-used as high-grade fuel
onboard.

The CS Series is constructed in painted mild
steel, and incorporates two chambers, with a
single positive-displacement feed pump, and a
new coalescer. The new separator range has a
compact footprint, which makesit suitable for all
types of vessel, and aso for retrofitting in
situations where older-generation separators are
being replaced.

The CS Series is available in seven models,
ranging from the CS250, which has a 6m®/day
capacity, up to the CS5000, a 120m*day
capacity separator, that could, for instance, be
installed on vesselsup to VLCC size.

Victor Marine's CS series is available in seven models, ranging from 6m?/day up to 120m*/day.

Victor Marines VM series, which was
introduced onto the market in January last year, is
a dlightly more higher-performance separator.
Comprising four stainless stedl chambers, with a
dual positive-displacement pump system, and a
558mm coalescer, the system was designed to
provide very low life-cycle costs. The VM Series
has been shown to have IMO test results of less
than 1ppm. Like the CS series, it comes with a
certified 15ppm oil content monitor with a data
storage capacity of 18 months.

The VM Series is available in five different
models. The smallest is the VM500, rated at
12m#/day, whileat the other end of thesizerangeis
the VM5000, which can treat up to 100m¥/day. &

The VM series has been shown to have IMO test
results of less than 1ppm.

New sensor range allows waste-water testing

NEW range of 1P67 stick water test meters
from Eutech, have recently been
introduced by Kittiwake. These microprocessor-
based testers feature user-replaceable sensors
for the economical extension of instrument life.
Their design also enables them to float when
dropped into water, making them easily
retrievable. These latest units have large dual-
display LCD screens for enhanced readability
and comprehensive meter information.
The meters can be used for accurate testing of
process water and wastewater, and are
additionally ideal for accurate checks in cruise
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liner pools and spas, or at any other location
where frequent pH testing or conductivity
testing is required.

The equipment is said to have easy and quick
push-button calibration, together with
automatic temperature compensation and a hold
function, with auto-power off and self-
diagnostic features. An extended battery life of
500 hoursis offered for the pH Tester 10 model,
which is accurate to +/-0.1pH unit.

The EC (electric conductivity) Tester 10+
model is a dual-range conductivity unit that
now measures temperature as well. Resolution

from 0.01mS/cm (10uS/cm) to 10.00mS/cm
(10,000uS/cm) is possible, and the unit retains
accuracy at low conductivity; new cup-type
Sensors allows for small-volume
measurements.

A further model is the TDS Tester 10+ is a
dual-range TDS (total dissolved solids) unit that
also now measures temperature, while offering
aresolution from 0.01ppt (10ppm) to 10.00ppt
(10,000ppm). This unit is claimed to retain
accuracy at low TDS and, again, the new cup-
type sensors alow for small sample
measurements. 82
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DECK MACHINERY

Working towards rope-free mooring

N September last year, Mooring Systems

Ltd, the New Zealand specialist whose
automated vacuum-based mooring equipment
has been featured in several issues of this
journal (most recently July/August 2004, page
37), completed a third order for the same
customer in New Zealand with the installation
of two additional MoorMaster 400 unitsin the
port of Picton. Most of this company's current
output is geared towards shore-based designs,
and this is the case with these systems.

Asthe need for higher capacity arose on the
ferry route between North and South Island,
the existing piers proved too short for a new
larger ro-pax ferry Challenger, introduced on
this route by Toll Shipping. Instead of
spending time on obtaining approval for a
jetty extension of some 50m and incurring
significant costs for capital works, the
harbour authority installed two mooring units
with 40tonne holding capacity each at the
head of the pier. These units can be attached
to the paralel body of the ferry's
superstructure, aft of the bow by
approximately one third of the new hull's
length.

MoorMaster units can be fitted to landing
stages or T-jetties, and can be used for diverse
purposes such as cruise ship berths, tanker
piers, or bulk loading facilities. They are said
to be able to accommodate ships of any
length, without the need for mooring points at
the extreme ends of a vessel, and can
overcome necessary investment costs in new
mooring piles and similar engineering.

Another example involves high-sided
ferries, cruise liners, or car carriers moored  One of the systems recently installed at Picton for securing Toll Shipping's new ferry Challenger.
against low-lying piers, where there might be
insufficient room to deploy breast ropes to
prevent a ship drifting off the pier in offshore
winds. This is a common scenario in many
ports of the world, and the only option
sometimes available isto call up atug.

Long swells and waves can create similar
problems and cause hulls to surge along a
pier. While not able to completely arrest a
large ship's movement, a recent trial in
Salalah, Oman, did prove the effectiveness of
the vacuum design, when tests were carried
out with a Maersk container liner. By fitting
gauges to the equipment, useful figures were
gathered for future pad designs.
M easurements showed that amplitudes of the
motion parallel to the pier and athwartships
were reduced by 75%. &

The new equipment at the Omani port of Salalah
being tested on a Maersk container liner. Large
ships moored at this port are particularly prone
to movement along a quay as a result of long
swells and wind.
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DECK MACHINERY

Electric deck machinery for China's first LNG carrier

HINA'Sfirst own-built LNG carrier, under
construction at Hudong-Zhonghua in
Shanghai, is being equipped with deck
machinery by Hatlapa  Uetersener
Maschinenfabrik GmbH & Co KG, a leading
manufacturer of such equipment for more than
85 years. All the gear will be electrically
driven with frequency inverter controls and
six-pole motors (without auto-tension device).
On the forecastle, the combined anchor
windlass and double-drum mooring winches
have a maximum chain pull of approximately
1600kN, capable of lifting 14 lengths of anchor
chain in water depths down to around 385m.
Thisisfar more than the normal classification
requirement of 82m water depth.

These winches are equipped with automatic
remote-controlled anchor let-go systems,
allowing full control of the anchor speed and
displaying both paid-out chain length and
speed of drop. In case of power failure,
manual operation of the windlasses will be
possible.

It is believed that this is the first time that
LNG carriers have been specified with deck
machinery having electric drives. Previously,
difficulties in obtaining explosion-proof
motors had been the major reason not to install
such winches onboard such tankers. However,
through continuous research efforts and close
cooperation with subsuppliers, Hatlapa has

One of the new electric combined windlass/winch units from Hatlapa being painted, prior to
installation of China's first LNG carrier; this is being built at the Hudong-Zhonghua shipyard. It is
believed that these are first-ever electric units to be fitted to such vessels.

succeeded in developing this innovative
machinery especially for LNG tankers. The
whole package is subject to classification
approval by ABS.

Thefirst vessel is scheduled for delivery by
November 2007, when it will be used to
transport liquefied natural gas from Australia

to South China's Guangdong Province, where
a Yuan7 billion (US$846 million) LNG
terminal is under construction. Apart from
this first LNG vessel, Hudong-Zhonghua
now has three other similar ordersin hand, all
of which will also have Hatlapa deck
machinery. &

First orders for TTS winch bollard

SERIES of 49,000dwt product tankers

under construction at DSME in Korea for
VelaInternational Marine will be thefirst ships
to be equipped with TTS new winch bollard,
featured in our November 2004 issue, page 36.
This interesting equipment, which combines a
mooring winch, fixed bollard, and warping
drum or capstan, is claimed to provide easier
operation, more flexibility, and improved
safety.

A winch bollard can hold mooring rope just
like a normal bollard but can also tighten and
release lines in a controlled and safe manner.
Normally, two crew members are needed to
handle a mooring operation when fixing arope
onto a bollard, but with the new TTS design,
only one man should be needed.

The reason for thisis that the compact winch
bollard system reduces line speed when theline
becomes tensioned, and operators do not need
to stand in line with the rope - a dangerous
position. A winch bollard layout can replace
different bollards and is supplied in hydro-
electric or all-electric versions. For the electric
version, frequency converter controls arefitted,
and for the hydraulic version, the system is
prepared to coupling to an existing ring main;
aternatively, TTSwill supply a power pack.

Optimal control during mooring operations
should be possible, since the person handling
the winch bollard can move and operate the
foot pedal from the best possible position. A
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First orders have been secured for the winch bollard, an innovative mooring system from the
Norwegian company TTS, which can be operated by one crew member instead of the normal two.

winch bollard has stepless speed control with
high light-line speed, plus automatic reduction
of line speed when the load increases. An
integrated emergency stop is included together

with an easy-to-control failsafe brake, while the
drums are equipped with vulcanised rubber to
prevent a line slipping. All bearings are self-
lubricated. &
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The Education, Training and
Continuing Professional Development of Engineers
in the Maritime Industry
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Second Notice

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

Day one will address the current and future requirements of the
industry, focussing on several key sectors.

Class Societies

Shipbuilders

Support Industries, including R&D
Equipment Manufacturers

Day two will examine how the various training providers will meet
those requirements, including:
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e Distance Learning Providers
« Professional Institutions
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by fax on +44 (0)20 7259 5912 or by email: conference@rina.org.uk



CAD/CAM UPDATE

Latest advances in Foran

FTER years of developing a new kernel

and assimilation of the latest software, an
up-to-date version of Sener's Foran, V60, has
been released (as concisely reported in our
July/August 2005 issue, page 52, and
anticipated in January 2005, page 31). Module
additions to this programme include damage
probabilistic calculations, electrical design,
drafting and mechanical, hull structure,
structure  production information, and
machinery and outfitting.

FSUBD - damage probability
calculation

The FSUBD - damage probabilistic calculation
- module complies with current, and future,
probabilistic regulations, that is, not only IMO
MSC (58) for cargo ships, and resolution A265
for passenger ships, but also with the newest
IMO MSC (80) regulation, that will be
compulsory from January 2009.

The subdivision of aship can be performed at
any phase of the design by means of existing
decks and bulkheads, or by user-defined
additional limitsand planes. When the position
or characteristics of the decks and bulkheads
aremodified, their topological definition allows
automatic update of the subdivision.

Once the subdivision is performed,
calculations to check compliance with
regulations are made, while the definition of
simple and multiple penetrationsis allowed.

Calculation results can be extracted as
detailed or summary listings. Drawings are
automatically obtained for the subdivision also
the stability curve for each damage situation.
Advanced visualisation options available in
FSUBD include: dynamic zoom, panning,
rotation of the scene, shading or wire frame
view modes and multiple windows
representations.

FCABLE - electrical design

FCABLE is Foran's V60 electrical design
module, covering the most relevant aspects in
design and production of systems onboard a
ship. It includes functions to create several
types of electrical diagrams, making 2D and 3D
arrangements of electrical equipment, model
cableways, route cables automatically or
manually, manage cable terminations, handle
the list of instrumentation and control signals,
and administrate the electrical materials
database.

The module benefits from the single Foran 3D
model and its relational database. It provides a
way to define al the data of an electrical
project, avoiding redundancies and repetitive
data input, and represents an efficient
connection between the electrical department
and other officesin ashipyard. Consequently, a
reduction of design and production errors, also
working man-hours can, says Sener, be
achieved.

It includes a 2D application for schematics
and 2D arrangements (EPOWER module), a
3D editor for equipment arrangements,
cableway modelling and cable routing
(FCABLE), and areport generator.
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The FHULL module allows users to work efficiently in 2D or 3D mode, and simultaneously in several

sections if necessary.

EPOWER constitutes the natural environment
for defining electrical equipment and cables,
which are automatically registered in the
database as they are placed in the diagram. It
also features some calculation functions (for
example, cable section sizing according to
different methods), automatic cable and
equipment naming, graphic material lists,
functions to import DXF and DWG formats,
and other common 2D editing tools.

FCABLE aso includes specific tasks for 3D
equipment arrangement, definition of 3D cable
paths, interactive 3D cable routing, and
cableway modelling. Cable routing is
controlled by user-defined ‘cable population
rules' applied both to routing paths and to
penetrations. FCABLE maintains topology
between cables, terminal equipment, and
cableway 3D models.

Many other features are available in the 2D
and 3D environments, such as different
functions for database query, definition of
attributes for cables and electrical equipment,
definition and tracing of 1/O signals, cable
termination, cable life cycle, and cable orders
(including nesting of cablesin cable drums).

The report generator provides user-
configurable lists of cables (for materials,
ordering, cable laying, and cable connections),
electrical equipment, 1/0 signals, automatic

loop diagrams, and termina connection
diagrams. Electrical data can aso be extracted
from the Foran database by third-party
applications.

FDESIGN - drafting and mechanical
CAD

FDESIGN is now the module in Foran where
all drawings - hull structure, machinery,
outfitting, electrical, and accommodation - are
obtained from the 3D model.

A wide variety of hull structure drawings can
easily be obtained just by selecting the area of
the ship or the build strategy node to be
represented. Typical examples are shell
expansion, class design drawings with symbolic
representation, automatic labelled interim
products drawings with attached material take-
off, and traditional unit drawings.

As to the machinery, outfitting, electrical and
accommodation drawings, it is possible to
select the type of representation (font of line,
thickness, and colour) of each particular type of
element, to automatically create sectioned pipe
symbols, to include customised bills of
materials, to show theinsulation of lines, and to
generate sections and details.

Once generated, all drawings maintain a
seamless link with the 3D model, so any
modification in the model produces updating of
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CAD/CAM UPDATE

the drawings. Thisincludes dimensions, labels,
references to the ship and lists of materials that
had already been added.

Drawings and documents generated by means
of Foran Development Environment commands
in other modules can be read by FDESIGN,
thus allowing the possibility of further editing
and modification. Insertion of predefined
standards with automatic scaling is made by
means of drag-and-drop techniques from the
corresponding libraries.

FDESIGN includes advanced 2D drafting
commands that also alow the use of this
module as a stand-alone 2D drafting tool,
comparable to other state-of-the-art CAD
programs, and fully compatible with them.
With the inclusion of advanced 3D modelling
capabilities, FDESIGN also becomes the idedl
tool for the design of cast parts and elements
requiring amechanical modeller approach.

FHULL - hull structure

Possibly one of the most interesting features of
Foran V60 comes with the new approach to
define the internal hull structure, now included
in module FHULL, which completely replaces
the old IPANEL module. The main concept is
the application of the topdown paradigm:
starting with the initial and basic design that is
refined throughout the design spiral to achieve
the detail design in a seamless process.

The application of this concept alowsamore
efficient approach to 3D modelling, as the
whole processis carried out in asingle module,
and with important improvements in the
topologica relationship between structural
elements and their constituent parts. A new user
interface includes functionalities to facilitate
work, such as massive copies of elements,
global modifications, automatic handling of
part thickness and much more. Additionally, a
designer has the possibility of working
simultaneously in several sections, either in a
2D or 3D environment.

Another feature is based on advanced Oracle
queries that can provide valuable on-line
information of any area of a ship, whether the
information is displayed on the screen or not.
The availability of thisinformation should help
to avoid frequent design errors caused in a
multi-access environment, while it will greatly
facilitate collaborative engineering in the same
geographical area of the ship.

Other improvements worth mentioning are
those focused on the implementation of some
procedures that are frequently applied in the
design of structures, such as automatic splitting
of parts based on the crossing/non-crossing
attribute of structural elements, the possibility
of joining two adjacent parts with a simple
operation, the automatic insertion of collars
depending on the watertight/non-watertight
attribute, thus contributing to relieve the
designer of repetitive tasks and to improve
efficiency.

FHINFO - structure production
information

FHINFO deals with the development and
bending of curved plates, assembly of curved
panels, and fabrication of profiles. The user
interface provides a combination of graphic
areas, where the user can navigate through the
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2D sketch editor notch.

An auxiliary structures input data window screenshot.

3D model of aship and tree explorersthat show
the project breakdown in interim products and
parts.

Plate development and bending functions
cover the actual workshop practices of virtually
any shipyard. The process applies to plates
from any surface. Symmetric parts are
independently evaluated so each one has its
actual holes and markings. The process results
are presented to the user in an interactive 2D
window for visual checking, and then stored
both as drawing files in FDESIGN format and
text filesin FDS format.

In addition, developed plates and templates
are stored in the database and are available for
nesting. The configuration options used in each
plate are also stored for further reprocessing.

Curved panels are assembled on fabrication
jigs. FHINFO provides functions to create both
pin and plate-supported jigs. The panel can be
selected as an interim product or as a
combination of plate parts from any surface of
the ship.

This task includes functions to calculate
automatically the base plane of the jig
according to different methods (eg, average
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tangent plane at a distance, frame parts aways
vertical), an interactive 2D editor to perform a
fine adjustment of the panel on the pins grid
and settings to configure some parameters such
as pins spacing, floor-panel distance, and
marking strategy.

Plate-supported jigs are controlled with
specific options such as part thickness and
material, part naming policy and part crossing
style (passing, crossing, or egg-box).

The profile fabrication task provides
information for profile cutting and bending.
Profile sketches are automatically generated
and contain part dimensions, end-cut details,
bending and cutting margins, drain holes and
notches positions, numeric or graphic bending
information, also number and identification of
equal or symmetric parts.

In addition to the three main tasks, FHINFO
also provides functions for database query,
customisable bills of parts, weights and centre
of gravity of parts or assemblies (including
outfitting), and default settings for the
fabrication processes.

All drawing outputs can be configured by
means of FDESIGN drawing templates.

FPIPE - machinery and outfitting

In V60, FPIPE isthe single module for carrying
out the modelling of al outfitting elements. It
includes seven working environments that
allow the designer to lay out equipment, route
pipes, route HVAC ducts, define auxiliary
structures, position supports, and define
fabrication spools without closing the module.

The tools for pipe routing, fitting positioning
and P&1D-3D model link have been further
enhanced. Currently available, among others,
are the possibilities to check on-line the
compatibility of pipes with bending facilities,
to automatically insert instruments in elbows
and reducers, and to have a report of
inconsistencies between the P&ID and the 3D
mode.

With the spool definition integrated in FPIPE,
designers can, in an easy and fast way, take
decisions affecting fabrication and assembly of
pipes, closing even more the gap between
design and production.

The generdisation of user-defined attributes
to all outfitting entities provides the possibility
to define any technological, design, fabrication,
operation, assembly or environmental property,
and to assign them to each particular element.
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A screenshot of the FPIPE module, which allows the modelling of machinery

and outfitting.

The working
environment for the
definition of supports on
pipes, HVAC ducts and
cabletraysincludesanew
modification control tool
that detects any changein
the routing of the lines.
The designer is then
informed about the
actions he should take to
re-establish the situation,
and some automatic
decisions are provided by

the program for designer verification.
Customised fabrication sketches of supports,
with attached bills of materials can be obtained,
and their position included in spool and
isometric drawings.

A complete set of advanced visualisation
tools, such as clipping planes, customised
auxiliary grid, use of transparencies, on-line
navigation mode, dynamic zoom and panning
are available. These, together with the on-line
clash detection, allow the user, believes, Sener,
to work in a very efficient and friendly 3D
environment, facilitating the design and making

it faster and more accurate. 85
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Visual basic automation: enhancing tools through
with Microsoft Office

COM integration

N The Naval Architect's October 2005

CAD/CAM feature, we discussed some of
the developments that have been made to
Formation Design Systems Maxsurf suite,
which alow CAD/CAM software to integrate
with other applications using Microsoft's COM
(component object model) technology. This
opens the door for users to write their own
visual basic programs and macros to
manipulate CAD models and analyses.

Here, specific applications of this technology
will be examined: analysis of alorry driving off
alanding barge aground on a beach or slipway.
Microsoft Excel spreadsheets have been used to
drive Hydromax and collate the hydrostatic
data. The technique can also be applied to other
analyses and is particularly useful when trying
to answer 'what if? questions.

This landing craft loading/unloading
example examines the behaviour of shifting
weights on a relatively light displacement
vessel, in this case, a lorry driving off a
landing craft. The landing craft is loaded with
one articulated lorry that is driven off the
vessel. The effects on longitudinal strength,
reaction load at the grounding point, and

Maxsurf model of landing craft and lorry (lorry is for visualisation purposes only).

transverse stability can all be studied. A
Microsoft Excel spreadsheet and visual basic
macro are used to manipulate the Hydromax
loadcase, perform a longitudinal strength

analysis, and then extract and store the results
for graphing. In addition, it is also possible to
save screen-shots and join these together to
provide an animation of the vessel. &

Profile view of the landing craft before and after the lorry has driven off. In this case, the craft was not sufficiently beached as the bow lifts off the beach

when the lorry has been driven off.

Plot of mass, displacement, grounding reaction and maximum bending
moment as the lorry is driven off the landing craft. It can be seen that the
grounding reaction becomes zero and that the landing craft floats off the
beach. Clearly this is not ideal, and the landing craft should either be
grounded further up the beach or be ballasted down by the bow.

Evolution of bending moment distribution as the lorry is driven off the
landing craft. S1 to S53 represent the different positions of the lorry as it
moves off the landing craft; S1 has the lorry furthest aft and by S51 the lorry
is off the landing craft. Station 1 is at the stern and 51 at the bow. The steps
occur as each of the three groups of wheels move off the landing craft.
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ShipConstructor to support STEP

REATOR of the 3D product modelling

software ShipConstructor, Albacore
Research Ltd (ARL) and Industrial Planning
Technology Inc (IPT), are cooperating on the
development of a translator that will enable
ShipConstructor to import and export STEP
files containing pipe, HVAC, and equipment
data.

This technology will enhance
ShipConstructor's interoperability in large
shipyard environments, allow organisations
to more easily access legacy data, and
simplify the long-term storage and retrieval
of archival product model data throughout an
entire product lifecycle. IPT is developing the
translators, using the all-new
ShipConstructor Application Programming
Interface (APl), to create intelligent
distributed system objects directly for the
ShipConstructor product model database.

STEP, part of the International Organisation
for Standardisation (1SO), is an international,
non-proprietary standard for the exchange of
product model data. Its intent is to help
reduce the costs and improve the quality of
data translation throughout a product's
lifecycle, between different organisations
involved, and between physically dispersed

sites within an organisation. STEP was first
introduced in 1994 and is now widely used by
many of the world's largest manufacturers.

Recognising the importance of STEP to the
shipbuilding industry, the US Office of Naval
Research (ONR) and the National Shipbuilding
Research Program (NSRP) awarded a small
business innovation research grant to IPT in
May last year. The goal is to develop a set of
software tools that use STEPto help reduce the
costs of pipe production for ships. Foremost
among these tools is the development of STEP
import/export capabilities for ShipConstructor,
the design software-of-choice for the NSRP's
second-tier shipyard design enhancement
programme (reported in The Naval Architect
April 2004, page 42).

Subcontracting between shipyards can
reduce total construction costs by levelling
workloads and maximising the use of
automated equipment. However, current
methods of subcontracting piping involve the
use of paper drawings, resulting in substantial
delays, costs, and errors. For naval vessels,
piping represents more than 25% of ship
construction costs, so increasing the efficiency
of pipe subcontracting can result in significant
savings.

CAD/CAM UPDATE

Initially, IPT will develop a translator that
enables ShipConstructor to import and
export STEP files containing pipe, HVAC,
and equipment data. IPT will also develop
complementary tools that allow pipe shops
to use STEP data most effectively.
Subsequent development of the translator
will focus on additional data types, such as
ship hull moulded forms and ship structures.

Unlike other file formats and data transfer
mechanisms, the STEP format can support
an unlimited range of data, including
geometry, topology, tolerances,
relationships, attributes, assemblies,
configuration, and more. By overcoming the
limitations of proprietary CAD formats,
STEP can provide a seamless exchange of
product model data between design,
analysis, and manufacturing systems. STEP
can also help an organisation unlock its
wealth of legacy data, by acting asareliable
data transfer mechanism between older,
proprietary CAD systems and modern,
product modelling systems like
ShipConstructor.

The STEP translator will be released as an
integrated component of ShipConstructor in
spring 2006. &
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New presentations and enhanced core
functionality in PIAS and LOCOPIAS

HE software suite PIAS, from SARC,
based in The Netherlands, is known for its
extended calculation and analysis capabilities.
A recent enhancement is a new module for
visualisation of the design solution, and
generation of basic general arrangement plans.
For this purpose the required design
information, such as the location of container
slots and the shape of hull and compartments,
is extracted from the PIAS database, so that
generating a basic general arrangement does
not require separate input. Thus, consistency
between drawings and calculations is assured,
at any design stage. Note that the same
techniques can be used to generate 3D graphics
of container loading, a vessel under heel and
trim as calculated in either intact, damage
stability modules, or other tasks.

Another field of activity for SARC has been
the development of a completely new module
for probabilistic damage stability. PIAS has
been equipped with modules for probabilistic
damage stability, both for passenger vessels
and dry cargo vessels, since 1989. Therulesfor
hopper dredgers with reduced freeboard, also
known as dr-67, were included at alater stage.

IMO's Marine Safety Committee adopted
revised probabilistic damage stability
regulations in May 2005, applicable to both
passenger and cargo vessels, and these will
enter into force on January 1 2009. Although
the structure of the new regulationsisidentical
to that of the old ones, significant details differ.
For example, the number of calculation
draughts has changed (from two to three), and
the permeability of compartments is not
constant anymore, but dependant of a vessel's
draught.

In order to accommodate the changes, a new
integrated module has been developed,
covering al present and new (2009)
regulations. This module is equipped with a
significant number of user-switchable
calculation preferences, and can base its
calculations upon four strategies, listed from
coarse to fine:

* based on zones. This in the conventional
approach, where subdivision of thevessel is
only approximated

e based on compartments, this matches the
actual subdivision of avessel

» based on constituents of compartments, so
called sub-compartment. This method is
suitable for highly irregular compartment
configurations

e based on numerical integration (described
in detail in International Shipbuilding
Progress, Vol 52, No 2 (2005) pp 129-148),
afirst-principles approach.

Finally, SARC's LOCOPIAS loading
software, which is now installed on more than
250 vessels, has been updated. Based on
interviews with owners and masters, a number
of  presentation and  user-interface
enhancements arose. These have been
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Conceptual general arrangement plan, generated from PIAS information.

LOCOPIAS representation of an inclined vessel, loaded with containers.

implemented, both in LOCOPIAS core part, container module is extended with the
and in specific functionality such as for ro-ro  capability to import and export EDI filesin
cargo and container loading. Additionally, the BAPLIE format. &
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New Career Opportunities for 2006

Naval Architect London (Contract or Staff) £ Neg
A challenging position exists, with our internationally recognised client, that
will involve plan review of structural and statutory items for all types of
vessels for compliance with international regulations and standards, e.g.
SOLAS, MARPOL. Additional knowledge/experience in finite element analysis
would be beneficial. Successful applicants will be expected be Degree
qualified and have marine industry / consulting office experience of at least 2
years in ship structures and/or marine statutory requirements.

Senior Naval Architect South Coast to £35k
Our client, a major UK shipbuilder, requires a Senior Naval Architect who is
competent in ship design, equipment selection and specification writing. The
candidate will act as a technical advisor during sea trials and represent the
company during sales presentations. A flexible attitude to travel both within
the UK and overseas is essential.

Principal Naval Architect South Coast to £42k
A major UK defence company is looking for a Principal Naval Architect to join
the team in a role that will involve a variety of responsibilities from hands on
ship design to team management. The ability to lead a multi disciplined
design team and contribute to the management of the Naval Architecture
design group is essential.

Principal Structural Engineer South Coast to £38k
A large UK Shipbuilder seek a candidate who has worked in a high level
position previously, to offer the necessary experience and skills to undertake
structural analysis of marine structures and interface with customers at all
levels. There will be a strong element of project management in this postion,
controlling both labour and material budgets.

www.matchtech.com

specialist recruitment to the offshore & marine industry

e: marine@matchtech.com
t: 01489 898160

Senior Naval Architect / Structural Engineer North East to £50k
Major independent subsea contractor requires an individual who can offer
specialist analytical expertise to the engineering department in areas such as
pipe stress analysis, dynamic umbilical analysis, vessel analysis and Naval
architecture. Candidates will need at least 5 years offshore industry experience
and a willingness to work throughout a wide scope of company business.

Senior and Principal Naval Architect / Structural Engineer Aberdeen £ Neg
Excellent opportunities exist within an offshore and marine consultancy for
experienced individuals to be involved in a variety of work including developing
areas such as Renewables, Decommissioning, Engineering Design, Mooring
Integrity Management and advanced Riser Analysis. Candidates should have
at least 5 years experience and be Chartered.

Naval Architect / Structural & Mechanical Engineers Aberdeen  to £38Ltd / Hr
You will have a minimum of 3 years offshore / marine experience, ideally on
vessel upgrade projects such as Semi-Subs and Cable / Pipelaying vessels.
Each project may require you to be involved in detailed design, structural /
mechanical analysis, stability calculations, weight control, specification writing
and surveying of the various vessels. The projects are to run for a minimum of
6 months and may involve some travel to shipyards worldwide.

Turret Design Engineer London to £45k
Must have Piping, Mechanical or E&I Design experience preferably in relation
to Turret Mooring Systems for FPSO's. You will need to have a strong Design
background and will ideally have experience in planning large projects and
preparing tenders and proposals. As a minimum you must have a degree in
Structural or Mechanical Engineering

Excellent opportunity for long term career progression.

matcn

1450 Parkway, Solent Business Park, Fareham, Hants PO15 7AF

FACT, NOT FICTION

:NAVAL
ARCHITECT

ABC audited circulation 10,167
January - December 2004

IF YOUR N EX I ADVERTISING SCHEDULE INCLUDES TITLES

Principal Naval Architect.

within the company.

Principal Naval
Architect

Montrose, Scotland

Excellent Salary

The Company: IMT Marine Consultants Ltd; a leading marine design consultancy providing marine and engineering
services to the shipping and offshore industries are partnering with Faststream Recruitment Ltd to source a

The Opportunity: Principally you will be responsible for the technical, production aspects of

projects as well as assisting in bid preparation and being involved in winning business on behalf of
IMT. Whilst managing key projects you will be responsible for the day to day man management of
the Naval Architecture team. This opportunity offers strong potential for higher progression

The Person: You should demonstrate a proven track record within marine and offshore
engineering, will be an effective communicator and have experience of managing people as well as
projects. Qualified to Degree level, you should have more than |5 years experience.

To apply; send your CV to imt@faststream.co.uk
or call +44 (0)23 8033 4444 for a confidential discussion. fa St

Please note that all third party CV's received will be forwarded to Faststream. www.faststream.co.uk

RECRUITMENT LIMITED




“REAL LIVE JOBS, UPDATED DAILY”

up to £35k

Approval of designs of yachts, ships and FPSO. You
will manage the complete approval of your assigned
vessels including safety, stability and structures.

London

Holland

Offshore pipelay and subsea construction contractor.
Reporting to the Lead Engineer on this exciting
conversion project, carrying out stability & motions,
structural & safety design.

c£320/day Long contract

c£35k - £45k or £35/hour

This World renowned offshore and marine
consultancy are able to consider C.Eng Naval
Architects with any background considered.
Oil & gas experience is preferred.

Aberdeen

UK & INTERNATIONAL NAVAL ARCHITECT JOBS

o

Marine

Shipping

Offshore

£35k - £40k

Opportunity within an international consultancy to
take a step towards project management, assisting
Ship Operators and Shipyards during design and
construction project phases.

London

Holland

A Lead role, co-ordinating allocation of tasks to
discipline Engineers and Draughtsmen in hull
and structural departments. Direct control of
engineering consultants, planning and budget.

c£370/day Long contract

Aberdeen £30k - £35k or £28 - £33 /hour

Independent design consultancy require a Solutions
orientated engineer who is keen to work in a
consultative environment. You must have offshore
and structural design experience.

fast

RECRUITMENT LIMITED

e M&E Commissioning e Astute ILS Maintenance

Manager & Integration Manager
* M&E Commissioning e Planners

Engineers e Strategy Development
e Instrument Engineers Manager

* Principal Naval Architect

* Marine Engineers

e Electrical and Senior
Electrical Engineers

* Procedure Writers

e Senior Safety Engineers
e Document Controller

e Submarine Library

I Manager
e Principal Systems
Engineer (Architecture) ~ ° Contracts Manager
e Chief Engineer (Sonar)
e Combat Systems Support
e Chemist

Programme Manager

e Tactical Weapons System
Resident Engineering
Manager

® Process Engineer
e Senior/Principal
Metallurgist

Please email your interest (stating which post)
to carol.lang@parc-group.com

Parc, Claremont House,
20 North Claremont Street,
Glasgow, G3 7LE. Tel: +44 (0) 141 331 2383.

FOR FULL DETAILS ON ALL VACANCIES VISIT WWW.PARCRECRUITMENT.COM




marine web directory

WWWw.jaure.com www.solasolv.com www.malinmarine.com

www.rina.org.uk/tna
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www.simplex-turbulo.com

www.foran.es
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www.grc-ltd.co.uk

www.zf-marine.com

www.autoship.com

II

www.bolidt.com

www.rina.org.uk/tna

www.vulkan24.com

www.dasic-marine.co.uk

www.ihclagersmit.com



professional directory

DESIGN SERVICES

Whole Lifecycle Marine Consultancy H art , Fenton

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

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: mark.hutchinson@wyg.com  www. www.wyg.com

ROBIN A WILLIAMS & Co Ltd

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

KEEL MARINE LTD

MARINE CONSULTANTS, DESIGNERS AND SURVEYORS
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
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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 - Expert Legal & Casualty Investigation Services

MARINE SURVEY SERVICES
Isle of Man London
t: +44 (0)1624 822808 t: +44 (0)20 7621 2953
f: +44 (0)1624 822825 f: +44 (0)20 7929 1655
e: iom@bctg.com e: sureys@:bctg.com

SHIPPING & LARGE YACHT DIVISIONS EXPERT SERVICES DIVISION
London Southampton London

t: +44 (0)20 7929 2299 t+44 (0)23 8033 9449 t: +44 (0)20 7621 2943

f: +44 (0)20 7929 1650 f: +44 (0)23 8033 9440 f: +44 (0)20 7929 4167

e: enquiries@bctg.com e: info@bctq.com e: london@bctg.com

www.bctg.com
I

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:

onerrina—.nl Te

- +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,

fundamental elements of busne$ markets; management; money;

les; and appl|cat|on Thisvolume provides

manpower; case exampl
engineering students and practising engineers with an affective
and well-i e?raedmtroductlon to business.

Price £20 (R ember £19

+p&p UK £7 Eur £8 OVSEL

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 graduats
gagedmfanguepreventmgdeﬂgnm su ag fat| ueiudmsof

1als and Structures, planning r 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

Compiled By The Nauuca] Ingtitute Ref: 1SOD

This book 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 prectitioners. The book is

essential reading for al those involved in the design

whether in a shipping co ind lent dwgn o |oe or

shipbuilder. Also sea saf will understand more fully their

essential role in communicating W|th design staff, particularly
when standing by anew bu||d|n7q

Price £23.57"M

p&p UK E,350Eur £60VS£950

INVESTIGATINGS: SHIPS For 8-12 olds

By Chris Oxlade - Consultant Trevor Iakeley FRINA

Get our children or grand- chlldren interested in'the workings
ips & Boats early Ref:

This book explores the world of ships and boats, from the
earlmt huIIs made roerlp ngrOd and skm to n}odgrn cargo shi p”s

Wt\)’u hu % oW ﬁ< aé;tw(ﬁl akes th gng%)rlvf es)yglur
a:ht into the WI nd, what makes a submarine dive and

resur ace. 20 informative sections explain the hlstogg of ships.
Over 16 practical projectsto help you discover how shipswork.
O(t)ntal lr(]s, over 2 ull-colour illustrations and explanatory
Price £5.95 Member £5.95 + p& p UK £2 Eur £4 Ovs £8

MULTI-HULL SHIPS
ByV Dubrcvskx FRINA, A. Lyakhovitsky Ref: MHS
H, and other multi-hull 'ships are among the

dynamcaily pa?grn c[ty
perf producfion growth This progress has

b){ a remarkable growth in the number of technlcd
publlcalons A though these publications, scattered over many
sources, d guages congtitute a great detabme they
cannot fulf||| the deman for a comprehensve state-of - thean

erence . This monogﬁ_ satisfies such demand.
multl hull ships it is what “Principles of Naval Archnecture
EPNA) isfor tradmonal ships.
A Member £175
p&p N. Amerlca/CanadaE,G RO!

SD14: THE FULL STORY

JOHN LINGWOOD Ref: SD14

The SDl4 isamost extlnct and this booéﬂls afitti
. In

marine vessels both in terms of
been

£16
tr| bute to a
t should

Blannlng from amember of the design team, with many personal
|nsghtsmt0 the shopbundm |ndusIry of the 1960s. Included are
full career d the Prinasa-121s, the SD15 and
the three SDlSs atotei of 228 shlps built by seven 8P/ards in four
countries, Every shipisillustrated, usually a severa 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
Second Edition R

y Dr AR J M Lloyd FEng FRINA Ref: SEAOL
Comprehensive revised account of waves, ship motions, trials,
model testing, probability formulae, roll stabilisation, added
resistance, samming, deck wetness, rope||er emergence, human
factors, seakeeping criteria, operetlonal effectiveness and the
effect of hull form and size on seakeeping. Worked examplesand
design recommendations
Price £45 (RINA Member £43)
+p&p UK £5.50 Eur £8 OVSE16

SHIPDYNAMICSFOR MARINERS
C Clark Ref:

ThIS well |Ilustrated md 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
th hysical principles involved. This single volume contains a
th of information. It is very thought- provoklgg as well as

bemg very informative. Mr Clark's unique style of illustratin
complex hydrodynamic 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 qune complex physica phenomena in a way which is so
easy to follow.

Price: £50 Members £40

+p&p UK £5.50 EUR £7.50 OVS £15

SHIPSWITH OUTRIGGERS
by V. Dubrovsky FRINA Ref: SHWO

is new book is focused specifically on a multi-hull-ship type
having one or more small hulls, called omrlg%ogkconnected oa
muchlarger main hull of an form. This is kind of a
supplement to the recentl Ilshed MULTI-HULL SHIPS by
Dubrovsky & Lyakhovit HS). Like MHS, the new “Ships
with Out en({;gers prowd&s detalled technical discussions of
arrangem hydrostatics, propulsion and seakeeping in cam
and rough maneuvering, strength, and design of these shlp%
aw.mpg éhz;)lt reajensgenerdlyfammar with the backgroun
or canfinditinM

Member £57)
V\})& p N Amer|ca/Canada54 ROW £11
R‘urchawd with Multi- Hull Sh|_f)
£25 RINA member £23 + p&p for MHS only.

SIGNIFICANT SHIPS OF 2004
By John L|ngwood MRINA Ref: SIG04

One of RINA's most pular publications. Significant Ships has
been published annually every February since 1990 and presents
in one volume aggrom maely 50 of the' best commercial desgns
completed by |p}/ards worldwide in the precedm
Emphasis is on newbuildings over 100m in
athough some sgnmcant smaller car% ships, fast ferries and
offshore, vessels ‘may also be considered Concise technica
|nf0rmat|on Penerd arangement plansand acolour illustration of
each shlp dividua COpIS or a set from 1993-2004 can be

B chased.
rice £43 (RINA Member £37.50) inc p&p

THERE GO THE SHIPS- SECOND EDITION
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
perspecnve of 60 years in the maritime world.  He tells of the
a}gnous days when UK shipowners were in their prime before
r rapid and ignominious coll how merchant shipbuilding
sank without trace despite large SJbEldIes and the 'head in the
sand' philosophy of management and unions towards foreign
competition. roughout the book the author touches on his
involvement with these major sections, but dso with the many
supportm MIVItIeS.
Pr|ce£9 RINA Member £9.95
+p&p UK .50 Eur£3.50 ROW £7.50

BOOKSHOP ANNOUNCEMENT
Please note you will receive a 10% discount if you order

any book from Elsevier through the following link on our
website:

http://www.rina.org.uk click on publications, then books,
then on the Elsevier icon. Please note you do not have

to register to receive the eNEWS to receive your
discount.

A selection of books available includes: An Introduction
To Naval Architecture, Basic Ship Theory, Comtempary
Ideas on Ship Stability, Practical Ship Design, Practical
Ship Hydrodynamics, Safety and Security at Sea, plus
many more.

For a full book list please contact the Publications department on: Tel: +44 (0)20 7235 4622, e-mail: publications@rina.org.rina or visit our website at http://www.rina.org.uk

I

2006
£1

INAVAL
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

BSCRIPTION
Europe £110 Overseas £120 Ref

Published 6 times a year

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

Speciaist 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.

2006 SUBSCRIPTION

£80 Europe £85 Overseas £95 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: £40 Overseas £45 Ref

Prices are inclusive of postage and packaging

TRANSACTIONS PART A (IJME) PART B (IJSCT) & ANNUAL REPORT

Members Volumes 148 (2006) Price per volume £45 Ref BV06

Non-Members

Volumes 148 (2006)

Price per volume £120 Ref BV0148

INTERNATIONAL JOURNAL OF MARITIME ENGINEERING (IJME)

2006 Members Part Ref: IIMEO6 Set Ref: STO6 Part A1l Part A2 Part A3 Part A4 Set
£9

£9

£9 £9 £25

Non-Members Part Ref:| IMEO6 Set Ref: ST106 Part A1 Part A2 Part A3  Part A4 Set
£58

£18 £18 £18 £18

INTERNATIONAL JOURNAL OF SMALL CRAFT TECHNOLOGY (IJSCT)

2006 Members Part Ref: 1JSCTO06 Set Ref: SS06 Part B1 Part B2 Set
£9

£9

£15

Non-Members Part Ref: |JSCT06 SetSS106

Part Bl Part B2 Set
£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 Safety Regulations & Naval Class || Ref: SR05 £115 £95
Design and Operation of Bulk Carriers Ref: BC05 £115 £95
Heavy Transport & Lift Ref: HEA0S £115 £95
War ship 2005: Naval Submarines 8 Ref: WS05 £115 £95
Recycling of Ships & Other Marine Structures Ref: RCY 05 £115 £95
Fishing Vessdls, Fishing Technology & Fisheries Ref: FIS05 £115 £95
CFD Technology in Ship Hydrodynamics Ref: CFD05 £115 £95
Human Factorsin Design Saftey & Operation Ref: HF0O5 £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: TMY03 £115 £95
War ship 2003: Airpower at Sea Ref: WS03 £125 £105
Design & Operation of Container Ships Ref: CONTO03 £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: SAO2 £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: FTOL ~ £250 £200
War ship 2001: Future Surface Warships Ref: WS01CD (CD Rom only) £115 £95
Small Craft Safety Ref: SCO1 £100 £80

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/JAN
REFERENCE | QUANTITY PRICE

Name:

Address:

Country: Postcode:

Tel: Fax: Email:

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

The Marketing Department, RINA, 10 Upper Belgrave Street, London SW1X 8BQ, UK. TOTAL:

Tel: +44 (0)20 7235 4622 or Fax: +44 (0)20 7259 5912. '

For a publications catalogue please call the Publications Department on

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



DIARY

January 23-24, 2006: Marine
Environmental Engineering Technical
Symposium - MEETS 2006, Virginia, USA.
Contact: Morris Bateman, co-chair, exhibits,
TheAmerican Society of Naval Engineers. Tel:
+1-815-639-8300. E-mail: Morris_ Bateman
@Evac.com www.navalengineers. org/Events
/MEETS2006/

January 25-26, 2006: Learning from Marine
Incidents 3, international conference,
London, UK. Contact:  Conference
Department, RINA, 10 Upper Belgrave Street,
London SW1X 8BQ, UK. Tel: +44 20 7235
4622. Fax: +44 20 7259 5912. E-mail:
conference@rina.org.uk

January 31 - 2 February 2006: Pacific
Maritime 2006, international maritime
conference, Sydney, Australia  Contact:
Conference Department, RINA, 10 Upper
Belgrave Street, London SW1X 8BQ, UK.
Tel: +44 20 7235 4622. Fax: +44 20 7259
5912. E-mail: conference@rina.org.uk

February 14-16 2006: High-Performance
Yacht Design, international conference,
Auckland, New Zealand. Contact: Conference
Department, RINA, 10 Upper Belgrave Street,
London SW1X 8BQ, UK. Tel: +44 20 7235
4622. Fax: +44 20 7259 5912. E-mail:
conference@rina.org.uk

February 22-23, 2006: Marine Materials
and Coatings, international conference,
London, UK. Contact:  Conference
Department, RINA, 10 Upper Belgrave Street,
London SW1X 8BQ, UK. Tel: +44 20 7235
4622. Fax: +44 20 7259 5912. E-mail:
conference@rina.org.uk

March 6-10, 2006: World Maritime
Technology Conference 2006
(WMTC2006), London, UK. Contact:

IMarEST, 80 Coleman Street, London EC2R
5BJ, UK. Tel: +44 20 7382 2655. Fax: +44 20
7382 2667. E-mail: events@wmtc2006.com
www.wmtc2006.com

March 15-16, 2006: Coastal Ships and
Inland  Waterways I, international
conference, London, UK. Contact:
Conference Department, RINA, 10 Upper
Belgrave Street, London SW1X 8BQ, UK.
Tel: +44 20 7235 4622. Fax: +44 20 7259
5912. E-mail: conference@rina.org.uk

March 21-23, 2006: Interspill 2006,
conference and exhibition, London, UK.
Contact: Spearhead Exhibitions Ltd, Oriel
House, 26 The Quadrant, Richmond, Surrey,
TW9 1DL, UK Tel: +44 20 8439 8900 Fax:
+44 20 8439 8901 Email: enquiries@
spearhead.co.uk

March 23, 2006: Engineering Committee on
Oceanic Resources (ECOR), symposium in
conjunction with Ocean International 2006,
Excel Centre, London, UK. Contact: The
Secretary, ECOR, c¢/o The Royal Institution of
Naval Architects, 10 Upper Belgrave Street,
London SW1X 8BQ, UK. Tel: +44 20 7235
4622. Fax: +44 20 7259 5912. E-mail:
ECOR@rina.org.uk www.rina.org/ecor

March 24-26, 2006: Asia Pacific Maritime,
Singapore. Contact: Ms Cynthia Ng,
Marketing Manager. Reed Exhibitions Pte Ltd,
Singapore. Tel: +65 6780 4685. Fax: +65 6588
3747. E-mail: Cynthia.ng@reedexpo.com.sg
www.apmaritime.com

April 5-7, 2006: Sea Japan 2006,
international maritime exhibition and
conference, Tokyo, Japan. Contact: CMP
Japan. Tel: +44 1206 545121. Fax: +44 1206
545190. E-mail: jevans@seatrade-global .com

April 7-8 2006: High-Performance Marine
Vessels China 2006, international
conference, Shanghai, China. Contact: The
Conference Department, RINA, 10 Upper
Belgrave Street, London SW1X 8BQ, UK.
Tel: +44 20 7235 4622. Fax: +44 20 7259
5912. E-mail: conference@rina.org.uk

April 12-13, 2006: International Symposium
on Marine Design, La Spezia, Italy. Contact:
Conference Department, RINA, 10 Upper
Belgrave Street, London SW1X 8BQ, UK.
Tel: +44 20 7235 4622. Fax: +44 20 7259
5912. E-mail: conference@rina.org.uk

April 26 2006: Annual Dinner, The Royal
Institution of Naval Architects. Contact: The
chief executive, RINA, 10 Upper Belgrave
Street, London SW1X 8BQ, UK. Tel: +44 20
7235 4622. Fax: +44 20 7259 5912. E-mail:
hg@rina.org.uk

May 16-18, 2006: RoR02006, Flanders
Expo, Ghent, Belgium. Contact: Lloyd's List
Events, 69-77 Paul Street, London EC2A 4LQ.
Tel: +44 20 7017 4212. Fax: +44 20 7017
4987. E-mail: Lauren.morrey @informa.com.
WWW.oroex.com

May 16-19, 2006: The International Marine
Design Committee (IMDC 2006), Michigan,

USA. Contact: IMDC2006 Technical
Committee. E-mail: IMDC2006TC@
umich.edu @

ADVERTISERS” INDEX

If you would like to receive further information on the advertisers featured within The Naval Architect, please contact Debbi Bonner,
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client

ABB Turbo Systems

ABS

Albacore Research Ltd
BBP Technical Services Ltd
Brunvoll AS

Det Norske Veritas
Faststream Recruitment
Germanischer Lloyd
Graphics Research Corp.
Creative Systems

Lloyd’s Register

client

Maag Gear AS
Matchtech Group Plc
Oshaug Metall AS
Parc Group

ROCHEM UF

Railko Ltd

Rolls Royce

RWO

Scaninavian Electric Systems AS

Veth Motoren BV

Victor Marine

Wolfson Unit

THE NAVAL ARCHITECT JANUARY 2006




The Royal Institution of Naval Architects

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

e Regular reports on centres of shipbuilding activity worldwide

 Comprehensive, technical descriptions of the latest newbuildings

* News, views, rules & regulations, technology, offshore,
CAD/CAM, innovations

e Includes the bi-monthly publication, WARSHIP TECHNOLOGY

e Plus quarterly publication, OFFSHORE MARINE TECHNOLOGY

2006 susscripTion

UK £105 Eur £110 OVS£120 Ref: J6

ARCHITECT Published 10 times a year

SUBSCRIBE TO ANY OF OUR JOURNALS AND RECEIVE A FREE copPY OF
GENESIS OF A QUEEN: QUEEN MARY 2, WORTH £25!

NAVAL

Published 6 times a year

= 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, hew marine equipment,
construction materials and CAD/CAM

= Special regular regional reports and electronic features by well-known
industry figures

2006 SUBSCRIPTION
UK £80 EUR£85 OVSE£95 Ref: J7

2006 SUBSCRIPTION

UK £35 Eur £40 OVS£45 Ref: J8

Published quarterly

In depth coverage of all aspects of shiprepair and conversion work
Includes technical descriptions of major conversion projects worldwide
Regular regional surveys on the major shiprepair centres
Developments in shipboard and shipyard equipment technology
Contract news, appointments, industry views, new regulations

The Marketing Dept, RINA, 10 Upper Belgrave Street, London SW1X 8BQ
Tel: +44 (0) 207 235 4622 Fax: +44 (0) 207 259 5912
Email: subscriptions@rina.org.uk



Flexibility
Profitability
Maintenance
Fatigue

Volatile markets
Efficiency

Trust matters
Safety requlations
Timing
Reliability
Tradition

Reputation

Life is about getting to the top. Our teams can help bulk carrier owners and
operators beat fatigue, assisting in the design, build and maintenance of safer,
more robust ships. We'll help pull you through regulatory and market change.
You can rely on our strength, because in business, trust matters.

LIFE MATTERS I{‘eké%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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