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This innovative spud carrier has
been specially designed by Vosta
LMG for the large new cutter
suction dredger D'Artagnan; in an
innovative arrangement, a parallel
rope guide, tensioned
hydraulically, reduces load peaks
and ensures that the dredging
process is largely independent of
even heavy swells.  The system
can handle full power on the two
spuds in any direction.  More
details appear in our feature on
dredging technology, which begins
on page 30.
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EDITORIAL COMMENT
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NEXT-GENERATION bulk carriers - already discussed
in this column last month - continue to generate lively

discussion, as delegates to last month's Design and
Operation of Bulk Carriers conference*, held at RINA
headquarters, will testify - notwithstanding that the event
only attracted a very modest number of attendees, which for
one day included The Naval Architect.  Maybe those who
did not come, while not forgetting the importance of
correctly designed and built bulk carriers (with the ghosts of
Derbyshire and others still hovering overhead) were mindful
that the new joint class rules being drawn up by the IACS
were still not completely finalised.

Nonetheless, those who came enjoyed technical
stimulation, not least by Clive O'Leary, from International
Paint, who reminded his audience - as part of his company's
efforts to develop suitable abrasion-resistant coatings - of the
punishment meted out to cargo holds from coal, iron ore, and
difficult cargoes such as scrap iron (which some operators
refuse to carry!), and from port equipment - and including
coping with modern conveyor loading rates up to
6000tonnes/h.  Naval architects should have re-registered
from his illustrations a continuing need for the most robust of
hold structures!  

A pithy paper by Capt Dennis Barber (forthright, as one
would expect from a master mariner formerly sailing mainly
in tankers and bulkers) bemoaned some of the continued
inadequacies of our profession - as seen from a seaman's
viewpoint, of course, such as imperfect water ingress
sensors, poor designs of modern forecastle pumping

systems, and the author's belief (as reported in the February
2003 issue of this journal) that all bulk carriers should be
fitted with float-free lifesaving systems.  

Amongst the other wide-ranging papers was a presentation
by N B L Mortensen, from the Baltic and International
Maritime Council (BIMCO), of an useful new guide aimed
at better reading and understanding of a newbuilding
specification.  Just under half BIMCO’s owner members are
involved in bulk carriers, so the Bulk Carrier Newbuilding
Specification Guide, produced by the council’s marine
committee and The Marine Technical Managers' Association
(MARTECMA), based in Greece - home to many bulker
owners and operators - should be of prime interest.

The guide aims to achieve a sensible balance between what
is reasonably required by an owner and what he might
reasonably expect from a shipyard!  Work has been
progressing since 2002.  In a pertinent comment, Mr
Mortensen notes that, although there are many proven
standard bulk carriers on the market, new designs continue
to emerge.  Orders for these are sometimes booked at yards
with little of no experience of constructing these workhorses,
whose technical details have taken on a whole new
dimension during the last few years.

The evolution of essential classification rules (to run
alongside existing class rules) for the innovative elastomer-
core sandwich plate system (SPS), introduced by Intelligent
Engineering and which is beginning to be used for both new

ships and in several apparently successful repair projects,
was detailed by Martin Brooking, from IE, and Hasan
Ocakli, from Lloyd's Register.   SPS has been discussed in
several issues of The Naval Architect.

Although one or two delegates were concerned that the use
of SPS in its Overlay repair version might raise connection
stresses at, for example, tanktop/hopper joins, due to the
increased depth and the fact that the original connection
cannot be seen, the concept appears to have much promise,
and already a new inland cargo ship is being built with the
complete hold constructed with SPS.  Somewhat
surprisingly, the presenters did not seem concerned about
SPS plates adjacent to ballast tanks, where corrosion might
be considered an issue on the underside plating.  They do
however note that, come ship scrapping time, the elastomer
is recoverable and can be ground down for re-use.

Not surprisingly, double side-skins raised their head once
again, and the pros and cons of such structures were
discussed by Alex Johnston, from Lloyd's Register.  As
mentioned before, terminal operators are delighted with
double skins because cargo handling is much quicker,
although long-term prospects are not so clear.  However, the
Polish Steamship Co has been operating a series of
Solidarnosc-class Panamax vessels (Burmeister & Wain
built BCT70 design) for more than 10 years now
(Solidarnosc was presented in Significant Ships of 1991), so
some useful in-service experience should be available.

Mr Johnston noted the well-known fact that up to
5000tonnes of cargo can often be left between the frames of
a single-skin hold due to pressure to leave a discharge berth,
while No 1 and No 9 holds might suffer excess damage since
they are always filled when alternate-hold loading is used.
This fact helps to explain why Oshima Shipbuilding
introduced the Newbulk compromise design (only fore and
aft holds with double skins) in 1998 (The Naval Architect
October 1998, page 7).  

Of course, at the present time, it is up to individual owners
to weigh up the benefits or otherwise, amid possible fears
that a shipyard might 'optimise' a double-skin design to limit
the additional construction costs.  A well-thought-out single-
skin design could still offer a good middle-of-the-road
solution.

An enlightening paper by Raouf Kattan, managing director
of UK coatings consultancy Safinah, urged owners and
others to insert much more design input at the beginning of
a newbuilding project, especially in relation to problematic
water ballast tanks.  Mr Kattan noted that today's refined
scantlings might mean thinner (often high-tensile steel)
plating, but that a great many owners pay pathetic attention
to their paint requests; 'use what was on the last ship' is often
the only line in the specification.  They totally ignore the
massive costs involved in later refurbishment - far out of
proportion to the original.

Coating the ballast tanks of any ship is a difficult enough
task already - it is, says Mr Kattan, almost impossible to
comply with limits to solvent exposure, while high-speed
production techniques in large Far East yards have placed
great pressure on the coating operation, and pollution control
is a constant hazard - perhaps even more so with new
generations of silicone-based antifoulings (discussed in the
newly published 4th Quarter 2005 edition of our associate
journal Shiprepair and Conversion Technology).  

An increasing volume of regulations, such as those in IMO
DE48/12, is adding to yard pressure, while Mr Kattan claims
that only 5% of coating problems are actually chemistry-
related.  Now, there's a challenge for our industry!

*  Design and Operation of Bulk Carriers, held on October 18-19, 2005 in
London, and organised by The Royal Institution of Naval Architects. 

Bulker perfection?  Not quite!

Just one of many bulk
carrier locations that need
careful monitoring.  Single
side-skin lower hold
brackets, seen here
damaged by cargo loading
and/or discharge
equipment.  From the RINA
conference paper
'Management of a bulk
carrier structure', by Peter
Bryson, Anglo-Eastern (UK)
Ltd.
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NEWS ROUND-UP

CLASSIFICATION society Germanischer
Lloyd (GL) and Hyundai Heavy

Industries have teamed up to offer a complete
and ready-to-order mega container liner able to
accommodate 13,000TEU.  As might probably
be expected for such a giant, a twin-screw
configuration has been chosen, with the
deckhouse positioned towards the bow.  This
new proposal is slightly larger than a
12,500TEU concept offered by Bureau Veritas
and Knud E Hansen in 2001 and presented in our
June 2001 edition, page 3.

The new German/Korean design is 382m long
and 54.20m wide, and would have a draught of
13.50m.  Up to 6230TEU could be stowed below
deck in 10 tiers and 19 rows, while on deck 7210
containers would be stacked in 21 rows.

The question of a suitable propulsion plant was
studied in some detail, and amongst the
possibilities was a single diesel engine, also one
with a pod behind it (such as the ABB/Samsung
CRP Azipod concept).  The cost estimate for
various configurations indicated that a twin-
screw plant was only negligibly more cost-
intensive than the variant with only one main
engine. 

Twin propellers, with well-proven and readily
available main engines (2 x 45,000kW),
propellers, and propeller shaft sizes similar to
those of a 4000TEU ship, had one important
benefit to offer a cautious maritime community:
safety and redundancy.   The design team noted
that a 14-cylinder two-stroke engine - already on
offer from both Sulzer and MAN B&W, and
specified by one bold owner - was not powerful
enough for the required 25.5knots, while a 16-
cylinder model would be too large.  A single
large heavily loaded propeller might also be
prone to cavitation; at the same time, Hyundai
believes that a maximum propeller size has
already been reached: 9.5m diameter and
110tonnes weight (although this journal has
reported that Nakashima, in Japan, is building a
new factory to cast 150tonne propellers of 12m
diameters).

To meet SOLAS visibility requirements, the
wheelhouse and accommodation block has been
moved well forward; a further useful benefit is
that this also permits increased container
capacity and reduces ballast, as well limiting
bending and increasing hull stiffness.  Fuel tanks
will be located below the deckhouse.

Model tests were carried out at the Hyundai
Maritime Research Institute, with the help of GL
software programs, particularly those designed
to assess parametric rolling.  Exhaust emission
tests were additionally used to confirm the

position of the two funnels.  Hyundai believes
it can build such a giant in between nine and
ten months, but because of a heavy workload
at present, delivery is unlikely to be before
2009.

NEWCASTLE STUDENTS WIN - Students
on an MEng course at the University of
Newcastle (School of Marine Sciences &
Technology), in the UK, have won both first and
third place in the 2005 Dr James A Lysnik
student ship design competition, run by the
Society of Naval Architects & Marine Engineers
(SNAME).  This accolade marks the ninth time
that the school has been placed in the top three
places since 1995.  The winning ships were a
20,000tonne displacement Transatlantic live
food fish carrier and a double-acting CNG
carrier.  Students used the Tribon initial design
suite of CAD programs to develop and evaluate
their proposals.

NEW CONTAINER DESIGNS FROM
NORDSEEWERKE - A new generation of
compact container ships with capacities ranging
from 3100TEU to 3700TEU has been conceived
by Nordseewerke, at Emden, a member of
ThyssenKrupp Marine Systems; and the first two
orders have been secured.  These are for 3400TEU
versions, contracted by German owner GEBAB,
an existing customer for the builder.  The new

42,250dwt design will include sockets for 500
reefer boxes, and the service speed will be
23.75knots.

Factors in winning the order include an
agreement with the yard workforce whereby
employees bear part of the cost of development and
construction, and will work additional hours.
Employment is thus guaranteed up to mid-2008.

NEW RECORD FOR ABS - Class society
ABS has broken the 120 million gt mark to
establish a new all-time fleet record - partly as a
result of the current active newbuilding market
and a steady inflow of existing vessels changing
class.  With more than 1400 vessels of almost 25
million gt currently on order to ABS class, the
fleet is expect to grow further in the short term.

DRAFT BS8450 ELECTRICAL CODE - A
public comment draft for a new code of practice
for installation of ships' electrical and electronic
equipment - BS8450 - which is intended for
those involved in the design, installation, and
maintenance of electrical equipment on all types of
vessel, with the exception of warships, has been
published.  It has been produced to enhance and
preserve certain recommendations and text of the
1990 edition of the Institution of Electrical
Engineers' Regulations for the Electrical and
Electronic Equipment of Ships (The Blue Book).

13,000TEU giant from GL and Hyundai

An impression of the new Hyundai/Germanischer Lloyd 13,000TEU container liner, which will feature
twin screws and a forward-positioned bridge and accommodation.

PETER SIERK has taken over a chief
executive officer of Flensburger
Schiffbau-Gesellschaft in succession to
FRED GARBE, who will continue
with the German yard a chairman of the
board.

PEOPLEProfile of the new class of 3400TEU container ship that will be built by Nordseewerke for the German
owner GEBAB.

continued
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These had been omitted from the (BS) IEC 60092
series of standards which gradually superseded
much of the Blue Book during the 1990s.

NEW VERSION OF KR-CON - The Korean
Register of Shipping has released a new and
enlarged version (Version 5.0) of KR-CON, its
international database program of IMO
conventions, codes, resolutions, and circulars.  The
program, which is available in CD-Rom format,
was launched in 2000 to help the industry cope
with ever-changing regulations.  It can be
downloaded form the Internet at:
www.http://krcon.krs.co.kr/krcon 

INTERIORS FOR SUPER-C CLASS - Two
Vancouver companies, SmartDesign Group and
Lisa Bell & Associates, have been chosen by
Flensburger Schiffbau-Gesellschaft to design
interiors for the three new Super-C-class double-
ended ships that the German yard is building for
BC Ferries.  Flensburger is responsible or all
suppliers and subcontractors. 

SmartDesign will develop the interior standards
for the passenger accommodation, and Lisa Bell
will design the equipment layout for all food
service areas.  Detailed interior design will continue
until January next year, and actual ship assembly
will start in September 2006, with the first ferry
expected to be delivered in December 2007.

CHINESE PROPULSION PACKAGE - MAN
B&W Diesel's Alpha division, at Frederikshavn, is
to supply a complete propulsion package, including
computer-controlled surveillance, for a new ocean-

going training ship to be built for Dalian Maritime
University by Wuchang Shipyard at Wuhan, many
miles up the Yangtze river.  The chosen solution is
a 6S35MC slow-speed diesel engine developing
4440kW, with Alphatronic 2000 controls, driving a
CP propeller, as well as an alternator through a
tunnel-type power take-off shaft.  

The 2250dwt ship has been designed by
Shanghai Merchant Ship Design & Research
Institute (SDARI) to train both ship crew members
and scientists - up to 204 can be accommodated
on board, plus a crew of 32.  Construction will be
to China Classification Society standards, and
propulsion plant maintenance will be based on
MAN B&W's CoCoS in-house-designed
computer-controlled package.

STRONG LR PERFORMANCE - Group
income for Lloyd's Register for the year ended
June 30, 2005, rose by 1.4% to £371.8 million -
boosted by excellent performance from the
marine sector, where revenues grew by 6%.  The
classed fleet rose by 7.4 million gt to more than
120 million gt in 2005 - the highest ever
recorded.

SWEEP: SHRINKING WAVE DRAG - A new
patent-pending technology, known as Sweep (an
acronym for a 'ship with wave-energy-engulfing
propulsors') is being proposed by Miami-based
SeaSpeed Sweep Inc as a solution for faster
displacement hulls, such as warships, some cargo
ships, and ferries.  The object is to reduce wave
drag by fitting a unique bulbous bow, immediately
behind which is a large in-line-mounted thruster.

Up to 22,650m3/min of water can be sucked in on
a 122m-long hull, claims the inventor, and
discharged into an under-hull cavity slightly further
aft, using air-lubricated techniques.  Since the water
is sucked in aft of the bulbous bow's mid point, it
accelerates and increases the flow, which would
normally comprise wave-making drag.

On a 122m-long ship, a drag reduction between
15% and 20% is claimed at a speed of 20knots,
rising to 40% reduction at 45knots.  Further
analysis and model testing is planned.

NEWS ROUND-UP

An impression of a ferry fitted with a SeaSweep
bulbous bow, forward propulsion thruster, and
air cavity beneath the hull.  Although a forward-
raked bow is shown here, the inventor says that
a conventional aft rake is acceptable.
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MC Engine Celebration
10,000 MC Engines, and still going strong
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THE Finnish marine engineering and design
company Deltamarin Ltd and the UK

engineering consultancy Safety at Sea Ltd,
located in Glasgow, have formed what is
claimed as an unique alliance, combining
years of ship design experience with front-end
R&D and technological innovation, to provide
solutions on risk-based design and engineering
for the complete lifecycle of ships. The two
companies have worked together previously.
Innovative designs can be developed by
targeting safety and performance in an overall
cost-effective configuration. 

Services being offered cover concept
development and layout optimisation, risk-
based specification development and first-
principles design evaluation of collision and
grounding damages, also fire safety, time-to-
flood and evacuation analysis, and system and
component redundancies. New regulations of
probabilistic damage stability (SLF-47),
alternative fire safety design and approaches
(IMO Circ 1002), and total safety assessment
are being fully utilised to reach optimum
capacity configuration. 

The new probabilistic damage stability
regulations opened the door for possibilities to
optimise watertight compartmentation. Instead
of having a fixed position of bulkheads,
watertight compartmentation can now be
optimised utilising transverse, longitudinal
and even horizontal watertight subdivision.
Such arrangements can be optimised for
efficient functionality, simplicity, low costs,
and required levels of safey. 

The optimisation routine has been developed
and already successfully applied by the
alliance in the concept stage of several
newbuilding projects. The first layout is
developed on the basis of functional
requirements without any restrictions. A
parameterised model of the layout is then
prepared, comprising all pertinent variables,

including number and position of bulkheads,
also length, width and position of side casings,
deck heights, tank locations, and other
features. 

Objectives do, however, need to be carefully
defined and balanced; is an owner seeking
maximum unobstructed deck area, minimum
steel weight, higher safety level, or possibly a
combination? Normally, around 1000 to 2000

alternatives are developed automatically,
which are then filtered down to a handful of
the best.  The design team then picks up the
most promising ones and develops the final
platform or alternatives as a basis for further
work. 

Typical examples have shown increased
capacity, simplified arrangements, less steel
structure, and improved safety. Radical
arrangements can be developed, such as the
cruise liner shown in Fig 1, with machinery
located aft and all services on the first deck,
with the crew on the second deck, and
passenger spaces on the third deck. A better
functional arrangement, with higher capacity
and deck space, is reached with higher safety
and less steel construction. 

8 THE NAVAL ARCHITECT NOVEMBER 2005

Fig 1. By using risk-based design, local plans for a cruise liner, such as double-hull tank structures
also service and crew spaces, as well as all secondary machinery spaces, main passageways, and
areas of principal penetrations, can be usefully optimised. A 3D space coordination model can be
then defined and designed at the very early development phase of a project, thus saving space and
costs, especially in piping.

New alliance for risk-based design solutions

Fig 2. Efficiency, functionality and safety can,
say Deltamarin and Safety at Sea, be combined
at lower costs than with present design practice.
This risk-based approach can be applied to fire
safety, lifesaving, structures, hydrodynamic
performance, fuel saving, environmental issues,
and in specification development to cover full
lifecycle. Seen here is a typical space
coordination model for a Panamax cruise liner
developed prior to contract.
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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
• Floating plants/vessels
• Alternatives to LNG - CNG, PNG etc.
• Optimisation of power plant in gas carrying vessels
• Issues associated with the partial filling of tanks

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

I would like to offer a paper and attach a synopsis of no more than 250 words by 3 Jan 2006

I wish to receive details on exhibition space and sponsorship opportunities

I would like to receive a full programme brochure and registration form

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

14 - 15 September 2006, Busan, Korea

Name: Position:
Company:
Address:

Postcode:
Telephone: Fax:
Email: (ICSOT)

The Royal Institution of Naval Architects

First Notice & Call for Papers
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ADOUBLE-SKIN, IMO II, product
oil/chemical tanker, Ottomana, built by

Celik Tekne Shipyard, for the Italian owner
Mediterranea di Navigazione, was delivered in
October.  She is thought to be the largest tanker
ever built in Turkey.

The vessel has a deadweight capacity of
25,000tonnes at design draught and 27,000tonnes
at the scantling draught. She has an overall length
of 169m and can achieve 15.5knots with her
7860kW Mitsubishi main diesel engine and
MAN B&WAlpha 5500mm CP propeller, which
turns at 115rev/min.  The specification of a
Mitsubishi main engine is quite unusual for a
European yard today, but the unit was built under
a relatively new licence agreement with the
Manises engine works in Valencia, Spain.  This is
believed to be the first-ever European-built
Mitsubishi two-stroke engine (an earlier licence
agreement had been made with DMR in
Germany, but no engines were believed to have
been constructed there).

Designed by Marine Engineering Services, of
Italy, Ottomana has been constructed and
outfitted with sophisticated, modern equipment
and systems to enable her to perform her duty
safely and in an environment-friendly manner.
She is fully-equipped as an ocean-going vessel
for worldwide trading, and thus is suitable for
both Panama and Suez transits.  Tank tests for the
hull were carried out in the Vienna Model Basin.

The ship has been constructed with dual class,
from Registro Italiano Navale (as first register) to
RINA C + Star Oil Chemical Tanker, ESP,
Unrestricted Navigation, Green Star, SYS, NEQ
1, - IMO II, and with the American Bureau of
Shipping, as her second society, to ABS + A1(E),
Oil Chemical Carrier, + AMS, + ACCU, VEC,
SH, SHCM, FL30, ESP, IMO II. She will be
registered under the Italian flag.

Ottomana has six pairs of cargo tanks and one
recovery tank which have been designed to load
cargoes having the density of up to
1.025tonnes/m3, it is also possible to load up to
1.54tonnes/m3 slack.  The flash points of these
cargoes are less than 60oC. 

The cargo tanks are segregated into nine grades
with nine independent cargo lines and a cargo
handling system able to discharge and load five

grades of cargo simultaneously.  Although all
tanks are coated with International Paint
products, cargo piping is stainless steel, type
AISI 316L welded pipe schedule 10, Class 1.
Inside each cargo tank is one hydraulically-
driven submerged cargo pump from Frank
Mohn.  Cargo handling is masterminded by a
Lyngsø Marine UMS/UCS2100 system, and the
cargo tank area is covered by a Svenska Skum
foam system, with CO2 in the machinery spaces. 

Ottomana claims excellent manoeuvrability
characteristics with her FP hydraulically driven
bow and stern thrusters, each of 800kW output.
The hydraulic motors of the thrusters are
operated by the same power pack that supplies
the Frank Mohn submerged cargo pumps.  Both
bow and stern thrusters have been supplied by
Rolls-Royce Kamewa. Electrical supplies for all
ship's services come from three 900kW Yanmar-
driven Taiyo alternators, running at 900rev/min.

Accommodation has been provided for 12
(plus one) officers and 11 crew in three suites,
22 single-berth cabins, a double-berth cabin, and
a six-berth cabin. Mess rooms and day rooms
have also been constructed. Provision for a
Suez/repair crew of six persons has also been
made.

The 25,000dwt/27,000dwt Ottomana, seen here following her launch, is thought to be the largest
tanker ever built in Turkey. She was scheduled to be delivered to Italian company Mediterranea di
Navigazione last month (October).

Largest Turkish-built chemical tanker delivered 

TECHNICAL PARTICULARS
OTTOMANA

Length oa....................................169.00m
Length bp................................... 158.70m
Breadth moulded..........................27.40m
Depth, moulded to main deck......14.60m
Draught, scantling........................ 10.00m
Draught, design..............................9.50m
Gross...........................................17,782gt   
Displacement......................33,004tonnes
Lightweight............................ 7920tonnes
Deadweight, scantling.............27,000dwt
Deadweight, design.................25,000dwt
Main engine............... Manises-Mitsubishi

6UEC50LSII
Propeller....... MAN B&W Diesel Alpha CP 
Speed, service.....15.5knots at 90% MCR
Classification...... Registro Italiano Navale 

C +Star, Oil/Chemical Tanker, ESP,
Unrestricted Navigation, 
Green Star, SYS, NEQ-1, 
IMO II, and ABS +A1(E) 

Oil/Chemical Tanker, +AMS, 
+ACCU, VEC, SH, SHCM, FL30, 

ESP, IMO Type II

REF: DW/1105/NA

Svanehøj Deepwell Pumps

Visit: www.hamworthy.com/pumpsystems Email: svanehoj@hamworthy.com

More than thirty-five years of experience have gone into developing the

Svanehøj range of deepwell pumps. The result is performance that’s

close to perfection, developed in close collaboration with our customers.

Pumps are available for a wide range of carriers and tankers, and fulfil

the latest requirements from IMO and Marpol.

SEE US AT:

MARINTEC CHINA 2005

SHANGHAI INTERNATIONAL
EXPO CENTRE CHINA

06 - 09 DECEMBER

STAND 1G52
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General arrangement plans of the new 25,000dwt/27,000dwt chemical tanker Ottamana, built by the
Celik Tekne Shipyard, in Turkey.
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LETTERS TO THE EDITOR

Collisions as a result of interaction
Sir - Dr Barrass' studies of two cases of ships
involved in interacting collisions (The Naval
Architect September 2005, page 146) brought to
mind a similar event, which occurred in October
1942 with, sadly, great loss of life.  I refer to the
slicing in two of the anti-aircraft cruiser HMS
Curacao by the Cunard liner Queen Mary.

Queen Mary, bound for the river Clyde with
15,000 troops on board, met up with her escort at
the approaches to the North Channel - a hunting
ground for U-boats.  In the course of some zig-zag
manoeuvres by the liner, an interaction situation
developed, which finally resulted in a catastrophic
collision and the sinking of HMS Curacao.

Both halves of the cruiser sank rapidly, and
although 101 officers and men were rescued, 331 of
her complement perished.  The forepeak of Queen
Mary was breached to the level of the cruiser's
weather deck but she made port at reduced speed
where she received temporary repairs.

After the war, an investigation was carried out,
with Professor A M Robb advising on behalf of
Cunard.  This included extensive tests using models
in the experiment tank, which showed, given certain
circumstances, the inevitability of collision.  The
results of these tests were the subject of a paper to
the Royal Institution of Naval Architects
('Interaction between Ships', by Prof A M Robb,
presented on April 7, 1949 at the Spring Meetings,
published in the RINAtransactions for 1949).

Eric T H Smith, FRINA
12 Learney Place

Aberdeen AB15 4UW, Scotland

History repeats itself
Sir - The article 'BMT tests transom sterns' (The
Naval Architect October 2005, page 14) reminds me
of earlier tests on transoms.  In 1919, studies for new
battlecruisers envisaged very long hulls (circa 850ft
or 259m), and there were few drydocks of that
length available.  The Director of Naval
Construction (d'Eyncourt) suggested that the long
slender stern hardly touched the sea and asked
AEW Haslar to carry out model tests to find how
large the penalty would be if the stern were cut off
short.

To everyone's surprise, there was no penalty, and
moderate cropping revealed reduced resistance,
particularly at higher speeds.  Experiments were
carried out on other models, and empirical
guidelines for transoms were established.
Unfortunately, few ships were being built at that
date, and the first with a transom was the minelayer
HMS Adventure.

The transom may have been of benefit to that ship
but it made minelaying virtually impossible.  Mines
dropped into the turbulence behind the ship swung
back and broke their detonating horns against the
transom.

The stern had to be rebuilt, at considerable
expense, in a rounded shape, and transoms
developed a bad name.  Only in the late 1930s was
the transom re-introduced in the Fiji class.  There
are several AEWreports on 'square cut sterns', dated
around February 1920, held in the ships' plans
collection of the National Maritime Museum,
Greenwich, London.

David K Brown, FRINA, RCNC, Eur Ing, 
9 Park Lane, Bath, Avon 

BA1 2XG, UK

2000 propellers from Hyundai

RECENTLY, the engine and machinery division of Hyundai Heavy Industries, based at
Ulsan, in Korea, completed its 2000th propeller.  This was ordered for installation on a

8200TEU container liner, which is being built for the French owner CMA CGM; the
100,000dwt vessel is expected to be delivered next year as one of several ordered by this
company from Hyundai.

The newest completion weighs 106.30tonnes and has diameter of 9.10m.  It has six FP blades
instead of the more normal four or five. 

Hyundai first started casting propellers in 1985 and has thus achieved this remarkable number
in only 20 years.  By 2003, a total of 1500 had already been built, therefore in just two years,
500 have been cast and machined.  Hyundai believes that the maximum limit for propellers
today is 110tonnes and 9.50m diameter, notwithstanding that Nakashima, in Japan, is nearing
completion of a new factory to cast propellers up to 150tonnes weight and 12m in diameter.

Today, Hyundai's engine and machinery division claims to hold a 35% share of the global
propeller market, supplying blades not only to Korean domestic yards but also to shipbuilders
in Germany, Japan, China, and other countries.
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A Karpowicz, BERTECH, in Poland, G
Bruce, University of Newcastle, in UK,
and A Sinha, from the UK Shipbuilders
and Shiprepairers Association, discuss
the use of advanced technology in this
emerging industry*.

MOST shipbreaking today takes place in Asia
due to the low costs involved, and during

recent years demolition of European vessels has
also moved from local yards to Asia. In future,
the establishment of highly specialised world
recycling centres for marine vehicles (including
ships and offshore units) will be required in
different areas of the world to meet
environmental standards. Some of these will be in
Europe. For ecological and environmental
reasons, in contrast to what happens to-day on the
Indian Subcontinent, such ship recycling
factories of tomorrow must have at their disposal
the most advanced technologies available.

A knowledge database (KDB) is an essential
pre-requisite for the concept, and is required,
sooner rather than later, through the close
collaboration of EU industry, institutions and
universities, and by members of CESA. 

The KDB should encompass the following key
areas of ship recycling, which are discussed in
this article.

• EU policy issues and initiatives 
• regulations at international, EU and national

level, financial aspects, ship
decommissioning operations, decision
making and afinancial structure,
shipbreaking/ship recycling processes, cost
modelling

• management and organisation sspects
including environment protection policies

• marketing analyses 
- shipbreaking demand forecast on a

national, EU and world market basis
- yard capacities, state-of-the-art and

prospects
• human factors 
• technical aspects 

- efficient, not labour-intensive, steel
processing methods in a high-volume
scenario

- design for recycling concepts,
including adoption of new materials

- environment protection technical
measures, facilities, tools, and
procedures.  

The overall objective is to identify recycling
technologies that are potentially available and

would help to revive the European ship recycling
industry, on an economic basis.

The situation in Asia is generally regarded as
unsatisfactory, initially by organisations such as
Greenpeace, and subsequently by much of the
international community.

In the 1970s shipbreaking was concentrated in
Europe. Performed in docks, it was a highly
mechanised industrial operation. But the costs of
upholding environmental, health and safety
standards increased. So the shipping industry
moved to poorer Asian states, which have few
health and safety standards (Greenpeace, 2004).
Firstly to regions such as Taiwan and South
Korea, but then moving on to areas within the
same region where labour costs traditionally have
been even lower (DNV, 1999).  The choice of
location for the establishment of scrapping sites is
based upon some prerequisites. These may be
summarised as follows (Andersen, 2001):

• a long uniform inter-tidal zone/sufficient
tidal difference allowing vessels of a range
of sizes to be dry-beached

• minimum exposure (coastal protection) and
stable weather conditions

• availability of low-cost labour
• a certain level of infrastructure.

In 1992 and 1993, half of all ocean-going ships
were being scrapped in China (Table1), but a
couple of years later, it dramatically decreased to
only 1% in 1997 and China was nearly
eliminated from the market. On the contrary,
India had a growth in scrapping rate during this
period, and 7,577,000dwt were being scrapped
in 1997 _ 55% of the whole world fleet.

According to the statistics for the year 2001,
India breaks 42% of the vessels that are
dismantled every year, Bangladesh 7%, Pakistan
6%, China 4% and the rest of the world 41%
(UNEP, 2001). During the period of 1992 -
1999, on average 363 vessels have been
scrapped each year, and 19,570,000 in terms of
deadweight; tankers' share was 50% and the
bulk carriers' share was 31% (Greenpeace
2004). It represents a high percentage of the
scrapping market _ about 81% of the total sum
of demolition of vessels. Therefore, bulk
carriers and tankers are dominant in the
scrapping industry. 

continued
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Nation/Year 1991 1992 1993 1994 1995 1996 1997 1998* 

940 2284 2594 3947 4915 4231 2978 3163 
Bangladesh 

20% 13% 14 % 19 % 33 % 26 % 22 % 21 % 

374 8921 9318 3397 676 1331 164 979 
China 

8% 52% 52% 16 % 5 % 8 % 1 % 7 % 

1079 3140 2949 5917 4868 7851 7577 7427 
India 

23% 18 % 16% 29 % 33 % 48 % 55 % 49 % 

1280 1609 1921 5301 3623 2043 1630 1962 
Pakistan

27% 9% 11 % 26 % 25 % 13 % 12 % 13 % 

Others 22 % 8 % 7 % 10 % 4 % 5 % 10 % 10 % 

Total 4685 17228 17982 20714 14677 16313 13744 15021 

Table 1. Ship demolition by location, 1991-1998* (Jan-Sep 98), (000dwt).
Source: Drewry Shipping Consultants, 1998.

Establishment of a knowledge database to
support ship recycling

* Extracts from the paper' Establishment of a
knowledge database to support ship recycling',
presented at The Royal Institution of Naval
Architects' international conference,  Recycling
of Ships and other Marine Structures, held on
May 4-5, 2005, in London, UK.

Waste Stream OECD Europe Geographical Europe 

Steel  860,000 1,480,000 

Copper  115 197 

Zinc   345 591 

Special Bronze  345 591 

Machinery  161,000 275,800 

Electrical/Electronic Equipment  28,750 49,250 

Joinery – related products  57,500 98,500 

Minerals  5,750 9,850 

Plastics  5,750 9,850 

Liquids   23,000 39,400 

Chemicals and gases  345 591 

Other miscellaneous  11,500 19,700 

Total  1,154,400 1,984,320 

Table 2. Forecasted annual waste stream volumes (tonnes).
Source: DNV, 2001.
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The forecast of annual production for some of
the waste materials due to be scrapped over the
period of 2001 - 2015 in OECD countries has
been shown in Table 2.

Regulations
In addition to national and other statutory
regulations, there are numbers of international
agencies to monitor the demolition process, and
address the topic of ship scrapping, including:

• IMO
• ILO
• United Nations Commission on Human

Rights
• United Nations Environment Programme -

The Basel Convention
• Commission of European Community.

IMO is responsible for coordinating issues
associated with ship recycling and  has
responsibility for monitoring issues arising
during ship design, building and operation which
might impact on recycling, including
preparations for recycling on board. ILO has the
responsibility for establishing standards of
operation in shore-based industries involved in
ship recycling, concentrating on considering the
application of its already existing standards and
recommendations to ship recycling, and
developing guidance for the ship recycling
industry in these and other areas - to take the lead
on working conditions in and around vessels
once they have been beached (Andersen, 2001).

To tackle the current problem of shipbreaking
in a non environment-friendly way and to
monitor the safe disposal of hazardous materials,
an important international agreement is formed
by the Basel Convention, which entered into
force in 1992. This convention regulates the
international trade in hazardous waste. This
convention forms the basis for other regulations,
eg, EU regulations. In 1995 the Basel Ban
Amendment was added to the Convention,
prohibiting the export of hazardous waste from
developed (OECD) countries to developing (non-
OECD) countries. However, it has always been
debated whether a ship can be considered as
waste or still referred as a ship when it is
scheduled for recycling.

In October 2004 the Basel Convention adopted
a decision which notes that: 'a ship may become
waste as defined in article 2 of the Basel
convention and that at the same time it may be
defined as a ship under other international rules'.
IMO and the Technical Working Group of the
Basel Convention have developed international
guidelines for ship recycling; the guidelines
identify the Industry Code on Ship Recycling and
complement the other international guidelines
related to shipbreaking.

Policy issues
In a business which is extremely cost-sensitive,
the migration of recycling to regions of low
labour cost seems to be inevitable. In a global
business which is notoriously difficult to
regulate, changing this situation will require a
concentrated effort.

The first requirement is that there is a will to
improve, by changing the way in which ships are
dismantled. It is unlikely that existing locations
will change methods, since that implies

investment and losing the advantages offered by
low labour costs and limited regulations on
environmental pollution. An objective should
therefore be to create a safe, environmentally
friendly ship recycling industry in EU countries.

Technological solutions to reduce costs are
discussed below, but it is unlikely at first sight
that a competitive and safe business can be
developed. If others are able to operate in a way
which pollutes and creates a dangerous working
environment, then being competitive is almost if
not completely impossible.

Possible solutions include legislation, although
securing this internationally is often a contentious
and time-consuming business. There are also
potential issues of enforcement, even if an
agreement is reached and ratified by a majority of
states.

An EU directive is also a possibility, requiring
EU-owned ships to be dismantled within the EU.
This could disadvantage EU shipowners and
others in the market, where competitors remain
free to recycle their ships in the traditional
locations.

The solution in the motor car industry, requiring
manufacturers to build-in recycling to their cost is
not a real option, again because of the
international market. This is also a potential cause

of competitive disadvantage to shipbuilders who
are required to comply with the rules which
would be put in place.

Requiring a levy on disposal of the ships, to
cover the additional costs of safe recycling in
specialised facilities, is also a potential
disadvantage to compliant owners.

A solution, or at least a partial solution, might
be found in specialised facilities and these are
discussed in the next section.

Technical aspects
In principle, the process of scrapping consists
of a chain of operations undertaken at different
locations (Andersen, 2001).

Offshore: Prior to beaching, tanks are
discharged and valuables (uncontaminated oil
products, and saleables such as electronic
equipment) are removed.

Inter-tidal zone: The vessel is beached under
its own power and demolition is initiated (in a
certain sequence).

The beach: Further cutting into manageable
sizes, extraction of components and sorting for
transport to respective receivers. continued
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Hazardous or Harmful Factors in Ship Scrapping 

Asbestos  

Polychlorinated Biphenyls (PCBs)  

Lead

Chromates  

Mercury  

Fumes of welding & cuffing  

Radiation  

Noise  

Vibration  

Air pollution  

Low-level radium sources  

Organic liquids (Benzene etc.)  

Battery, Compressed gas cylinders, fire fighting liquids, etc.  

Chemical materials  

Work using plasma and gas torches  

Explosive(s)  

Work using cranes and lifting equipment  

Saws, Grinders and Abrasive cutting wheels  

Accident factors: falling, upsetting, electric shock, etc. 
Table 3. Identifiable hazards associated with shipbreaking and existing ILO standards.
Source: Bailey, 2000.
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Shore: Supply of second-hand equipment and
components to market and remanufacturing/
recycling into new products/components.

Shipbreaking is physically difficult, labour-
intensive work, and it has proven to be a risky
business. Most of the ship scrapping industry
uses manual labour to break ships. Although it
is possible to increase profitability by using
mechanised shipbreaking methods, it
requires special investment which is not easy
to manage. There are different shipbreaking
methods, including use of drydocks, afloat
or beaching. A combination of methods can
be used as well.

Drydocks provide somewhat more
flexibility and better containment of debris.
However, they are also an expensive capital
asset and were designed primarily for ship
construction and repair. Using the drydock
method, workers immediately begin to
remove large sections or modules of the
ship, transferring them to other project areas
for environmental abatement, separation,
and cutting. 

Both afloat and beaching result in lower
facility cost, but present the greatest
challenge in containing debris and
controlling ship stability. With the ship in the
water, workers begin by moving through
doors and hatches to extract interior parts
and strip out compartments. Then they cut
and remove the ship's structure above the
waterline. As the work progresses the ship
gets lighter and it is gradually pulled onto a
beach, or earth ramp, for final dismantling of
the bottom hull (Association of Scientists
and Engineers, 2000).

In environmental terms the hierarchy of
demolition waste is that re-use is preferable
or failing that, recycling materials, and if
that is not possible, safe disposal (DNV,
2001).

Re-usables are extracted, including pumps,
motors and engines, spare parts, electronic
equipment, and cables. Scrap steel is the
most important of recyclables; Steel
production from scrap is a sustainable
process in that it achieves a far better
environmental performance in the light of
energy efficiency and the preservation of
non-renewable resources in comparison with
the alternative ore-based production. The
energy balance between the two approaches
may differ by up to 70% (DNV, 1999). 

Disposals, including asbestos, batteries,
plastics, radiation sources, lead and
minerals, can cause a threat to human health
and the environment.

Many of the vessels currently designated
for scrapping were built in the 1950s, 1960s,
and 1970s using materials in their
construction, many of which are currently
classified as hazardous, eg, asbestos, PCBs,
lead, chromates, mercury, and cadmium. 

The current practice in dismantling ocean-
going ships thus poses serious safety and
environmental concerns. In summary these
are related to:

• the disposal of and contamination of the
environment with toxic and hazardous
wastes

• unfavorable, unsafe working and
scrapping conditions for the workers
involved in shipbreaking and exposure to
hazardous waste

• frequent, undocumented technical changes
of the ship, in combination with frequent
changes of ownership, result in a lack of
information on hazards and difficulty in
developing a safe and environmentally
friendly shipbreaking plan. This is
enhanced by the fact that mostly there is
no direct contact between the last operator
and scrapping yard.

Future demolition possibilities
The primary requirements are for efficient, not
labour-intensive, steel processing methods
which can deal with a high volume of
materials. Current research (the EU funded
SHIPMATES project) is reviewing the
methods which are available, considering
other industries, but also looking at a reversal

of the ship construction process. Handling
structures similar to those found in new
construction implies a high investment cost, in
buildings and particularly cranes and other
materials handling. Utilising second hand
equipment or even the use of a redundant
shipyard may allow this problem to be
overcome.

A number of specific technological
requirements can be set out. Any steel
processing technology must be able to work
continuously, to make the investment
worthwhile. The technology must be
automated, both to reduce labour costs to a
minimum and to avoid the presence of human
beings in a dangerous environment.

The technology must be flexible to deal with
the high variety of structures and shapes. An
alternative is to create a technology which is
specific to a single ship type, although this
will be potentially vulnerable to variations in
the recycling market.
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Year

No. 

DWT

Age

Tankers
Bulk

Carriers
Combos 

Gas 

vessels

Other 

dry

All

Vessels

1992 No. 94 67 11 4 64 240 

DWT 10,22 3,913 1,296 0,011 0,775 16,215 

Table 4. Vessels (> 10,000dwt) sold for scrapping 1992-2000* (Jan-Mar), (000dwt).
Source: DNV, 2001.

Age 23,8 23,6 20,8 26,8 24,7 23,9 

1993 No. 110 50 15 10 129 314 

DWT 10,685 2,557 2,27 0,111 1,398 17,021 

Age 23,1 24,2 21,9 24,9 29,4 25,9 

1994 No. 87 70 18 7 112 294 

DWT 12,558 4,351 2,421 0,018 1,234 20,582 

Age 22,6 24 21,9 26,3 26,5 24,5 

1995 No. 93 33 9 1 91 227 

DWT 10,794 2,093 1,229 0,002 1,195 15,313 

Age 25,2 25,2 22,4 30 27,2 25,9 

1996 No. 72 128 15 5 168 388 

DWT 6,829 7,297 1,904 0,021 1,967 18,018 

Age 25,3 25 23,1 27,9 27,2 26 

1997 No. 40 161 6 6 187 400 

DWT 3,611 7,707 0,746 0,075 2,596 14,735 

Age 28,3 25,5 23,6 28,4 26,5 26,3 

1998 No. 52 236 10 6 191 495 

DWT 7,547 11,666 1,416 0,028 3,181 23,838 

Age 25 25 22.8 27.5 25.5 25.2 

1999 No. 113 194 9 6 226 548 

DWT 17,114 9,385 1,130 0,019 3,185 30,833 

Age 24.9 24.9 24.3 31.4 25.2 25.1 

2000* No. 55 29 4 1 45 134 

DWT 7,234 1,353 393 18 641 9,639 

Age 26.1 27.1 25 31.7 25.7 26.2 

Average No. 83 117 12 6 146 363 

DWT 9,920 6,120 1,550 40 1,940 19,570 92-99 

Age 24.4 24.8 22.4 26.9 26.3 25.3 
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Solutions being considered include the use of
tele-operated cutting systems, semi-automatic
devices which move over the ship surfaces and
autonomous robots which can operate very
much as human recyclers do at present. The
robots would be programmed to move over the
steel surfaces of the ship, continuously cutting.
It is likely that the robots would to some extent
have to be regarded as expendable, given the
inherent dangers of cutting up a structure
which is also being used for support by the
cutting system. However this would be a major
improvement on the use of people for the same
purpose.

Programming of such robotic devices can be
achieved using state-of-the-art measurement
systems, for example digital photogrammetry,
which can establish the precise geometry of
large structures and make this information
available digitally for a CAD system. Using
such techniques, the remotely operated
systems may be accurately positioned on the
structure.

Design for recycling is a useful concept,
which has been applied to motor vehicles and
some consumer goods. In principle, it has
applications in the marine world, although the
issues of standardisation and compliance
which have been raised earlier would possibly
apply. The concept would clearly only apply to
new ships, so for at least twenty-five years the
world recycling industry will have to deal with
existing ships which have no account of final
disposal built into their design.

There is potential for the adoption of new
materials, and novel configurations of existing
materials.  Technical measures must also be taken
to provide environment protection during the
recycling process. As a minimum, the process
will have to take place in a dock, or other
enclosed work area which creates a barrier
between the waste processing and the
environment. Keeping clear of the water is
obvious, and it would be preferable to enclose the
processing in a building. This raises immediate
questions of cost.

Attention will have to be paid to all of the
facilities, tools and procedures which may be
proposed for the recycling operations.

Human factors
One of the key motivations for an improved ship
recycling business is the protection of people.
This paper is proposing a knowledge database
(KDB), established in a research environment,
which will include all the elements necessary to
underpin a recycling operation in the EU. The
human factors in this are of great importance.

As has been emphasised in the discussion of
new technologies, a key requirement is the
removal of the workers from the proximity to
danger which is a feature of the current recycling
processes. Currently the recycling process that
takes place in the Far East presents dangers from
two sources. First is the danger of accidents,
which regularly cause death or serious injury.
Second is the longer term danger from pollutants,
which affects not only the workers directly

engaged in the recycling but also all the people
living and working in the area of the recycling
facilities.

Working on the open beach is the primary
cause, as ships which have not been cleaned
sufficiently are cut up and any waste oils and
other materials can escape.

Market for scrapping
Ship demolition provides a large amount of
recyclable materials. Some 95% of an average
merchant ship will be re-used, from the steel to
the non-ferrous metals and pipework of the ship.
The scrap price of ships is volatile and depends
upon the demand for steel from this source
(BIMCO). 

The ship type is important in determining the
price offered by the ship breaker. Large ships
with easily accessible surfaces, such as
tankers, are easier to cut in pieces and are
therefore more valuable and profitable. Steel
scrap obtained from the shipbreaking process
is of comparatively high quality, especially
from tankers that have large flat panels. The
price is also affected by the availability of
ships for demolition, which itself is governed
by the freight market conditions. If, for
instance, the freight market is good, a
shipowner will be reluctant to take an elderly
ship out of service, keeping the ship earning as
long as possible. 

Only when the freight market has turned will
the relatively high operating costs of an old ship
make the shipowner decide to scrap the vessel.
He will hope that this decision will coincide
with a relatively high scrap price as well. This
will also be affected by the availability of ships
being offered for demolition. If freight rates are
high, few ships will be available for scrap, and
prices will be at their highest. If there are many
vessels being offered at a time of poor freight
rates, then the scrap prices will be low. It is all a
matter of supply and demand (BIMCO).

Scrap steel provides most of the value of a
ship. The percentage of the steel varies and it
depends on ship type and size, but there has
been an estimate of roughly 74.4% for a
standard tanker of 120,000dwt, and 63.15% for
a standard bulk carrier of 52,000dwt (Table 5).

Knowledge database for ship disposal
So far this paper has addressed the major factors
in the ship scrapping business. It is apparent that
the current disposal process has flaws, and there
is general agreement that an improved process is
required, for all the reasons stated. However, it
is also apparent that there is incomplete
information on the current business and
particularly there are gaps in the technology
which might be employed to secure the required
improvement. Without technological change,
the current processes will remain too dangerous
and expensive to allow such operations to be
carried out in the European Union.

A KDB is believed to be an essential pre-
requisite for the concept, and is required, sooner
rather than later, through the close collaboration
of EU industry, institutions and universities, and
by members of CESA. What is therefore
proposed is the establishment of a database,
with the structure proposed in Table 6. It would
require a multidisciplinary team according to
the KDB structure outlined in the table.
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Table 5. Percentage of various elements of a standard tanker and bulk carrier (in %).
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Conclusions
Ship recycling is an integral part of the life cycle
management of ships. Ships have to be recycled
at the end of their operational life in a
responsible way.

A long-term solution for the ship recycling
industry has to be based on an international
legal framework, based upon the guide lines set
by the International Maritime Organisation
(IMO), the International Labour Organisation
(ILO), and the Basel Convention.

An effective and economic industry in the
developed world, ideally in the EU, is the most
suitable route to environmentally responsible
recycling.

New ships should be designed in such a way
that they can be recycled easily.  A knowledge
database is an essential means of underpinning
responsible recycling
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ONE of the latest new deliveries from IZAR's
San Fernando yard, in Spain (but actually

completed by Navantia, the mainly military
division set up following recent re-organisation,
which today operates the San Fernando yard) is
Smyril.  This 138.00m-long passenger/ro-ro ferry
was built for Strandfaraskip Landsins, of the
Faeroe Islands, for inter-island services there,
including the route from Thorshavn to Suduroy.
Smyril was delivered in September.

This unusual ferry design was created by
Copenhagen-based design bureau Knud E Hansen
(The Naval Architect April 2003, page 32 and 36)
and model-tested by Force Technology - formerly
DMI.  Hansen's own interior team, which includes
Camilla Horn, designed the passenger amenities;
they had to take into account that there are a great
deal more passengers using the service during
summer months, so parts of the ship are planned
to be actually closed off in the winter season.

Smyril has a length bp of 123.00m, a breadth
moulded of 22.70m, a depth of 8.10m to the main

deck and 13.70m to the upper deck.  She has a
scantling draught of 5.80m and design draught is
5.60m.  Gross is 12,650tons, displacement
8882tonnes, and lightweight is 5769tonnes.
Deadweight on the scantling draught is 3113tonnes
and under design conditions is 2652tonnes.

The new ferry has been classed by Lloyd's
Register to +100A1 Passenger Roll-On/Roll-Off
Ship, +LMC, UMS, ICC, NAV1, IWS, Helicopter
Deck. It should be noted that despite her northern
operating latitudes, Smyril has not be given any
ice classification; however, the hull has been
carefully designed for open-sea north Atlantic
conditions, hence the long and covered forecastle.

Installed with four MAN B&W 7L32/40
medium-speed main engines, each producing an
output of 3360kW, the ferry has a service speed of
21.55knots at 85% MCR.  Two twin-input/single-
output Reintjes gearboxes, model DLG 5551,
transmit power to Rolls-Royce nickel-aluminium-
bronze CP propellers of 4300mm diameter,
turning at 150rev/min; in addition, a Stamford
1200kW alternator is driven from a power take-
off shaft on each box.  Further electrical supplies
come from a quartet of 515kW alternators driven
by MAN B&W 6L16/24 engines. Rolls-Royce
also supplied two bow thrusters, of the TT 200
AVX CP type, which each have an output of
1100kW.

Other equipment from the Rolls-Royce group
includes two electric windlass/winches on the
enclosed forecastle, plus a further two winches aft.
A Hoppe Bordmesse-Technik antiheeling system
in installed, along with a pair of active folding-fin
stabilizers for passenger comfort in the often
difficult operating conditions.

Smyril has capacity for 200 vehicles, with a total
lane length of 970m, distributed over the main
deck and a small section of hoistable platforms.
Stern-only access for vehicles is provided but
there is a small side ramp on the starboard quarter.
Facilities are additionally provided for loading a
small number of containers.

Public amenities are arranged for 976
passengers, with 34 cabins, 53% of which are
outboard.  Facilities have also been provided for a
crew of 16 with eight officers.  Primary lifesaving
apparatus comprises RFD Marin-Ark systems
with vertical chutes, one each side of the hull and
each capable of handling 430 people.  These are
supported by two enclosed lifeboats and a pair of
fast rescue craft.

Furuno supplied both the onboard radars and the
integrated bridge system. There are two radars of
FAR-2805/FAR-2805 S type, and the integrated
bridge system is of ECDIS FER 2105 type.  The
bridge control system is also supplied by Furuno
and is built to meet NAV 1 standards.
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Smyril has been designed to cope with open-sea north Atlantic conditions, hence the long and
enclosed forecastle.

Unusual ferry for Faeroe Islands enters service

TECHNICAL PARTICULARS
SMYRIL

Length, oa……………………..... 138.00m
Length, bp……………………..... 123.00m
Breadth, moulded………………... 22.70m
Depth, to main deck…………….....8.10m
Draught, design…………………….5.60m
Draught, scantling………………….5.80m
Block coefficient………. 0.5322 at 5.80m
Gross…………………………….. 12,650gt
Deadweight, design……………..2652dwt
Deadweight, scantling…………..3113dwt
Passengers………………………….....976
Vehicle lane length……………….....970m
Main engines……….......... 4 x MAN B&W

7L32/40
Output……………..................4 x 3360kW 
Speed, service…….... 21.55knots at 85%
MCR, 15% sea margin
Classification…………… Lloyd's Register

+100A1, Passenger 
Roll-on/Roll-off Ship, 

+LMC, UMS, ICC, NAV1, 
IWS, Helicopter Deck
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General arrangement plans of
the Faeroe Islands ferry
Smyril, built by Izar and
completed by Navantia for
Strandfaraskip Landsins.This
Knud E Hansen-designed ro-
ro vessel has been arranged
so that sections of the
accommodation can be shut-
off during quiet periods.
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RFD Beaufort Limited The Survival Specialists
Kingsway, Dunmurry, Belfast BT17 9AF Northern Ireland   
tel: +44 (028) 9030 1531   fax: +44 (028) 9062 1765   
email: info@rfdbeaufort.com   web: www.rfdbeaufort.com

The RFD MARIN-ARK is the 
world’s most advanced 
evacuation system.
And as part of RFD’s continuing drive for excellence, 
we now introduce our new interactive training CD ROM, 
offering the flexibility to train your crew whenever and 
wherever they are available.
For more information on RFD MARIN-ARK contact RFD now.

train your crew
at your own
convenience!

Training Guide

Marin-Ark
Evacuation System
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IN mid-September, a naming ceremony for
the newest addition to Wallenius

Wilhelmsen's fleet was held at the Port of
Baltimore, in Maryland, USA.  The 20,228dwt
Toronto was christened by Mrs Elisabeth
Hartmann, the wife of Arild B Iversen,
president of Wilhelmsen Lines, Wilhelmsen
Lines Shipowning, and Wilhelmsen Offshore
& Chartering. 

The UK-registered Toronto, built by
Mitsubishi Heavy Industries' Nagasaki yard
with a focus on environmental protection, can
carry upwards of 6500 cars, or a mix of cars
and other vehicles. The vessel will be deployed
in Wallenius Wilhelmsen's global trade routes. 

Toronto is one of a series of ships boasting a
highly optimised design that combines double-
bottom fuel tanks and solid ballast with cargo
space that maximises capacity and flexibility
to carry cars and a wide variety of ro-ro
cargoes, including construction and
agricultural equipment. 

In 2004, this new series won a ShipPax award
for 'outstanding ro-ro cargo decks'.  Toronto's
sister ship, Toledo, was named at a ceremony in
Sydney, Australia in April, 2005.

Wallenius Wilhelmsen, the company which
created the futuristic zero-emissions-concept
vehicle carrier Orcelle (The Naval Architect
April 2005, pages 3 and 14), is jointly owned
by Wallenius Lines, of Sweden, and Wilhelm
Wilhelmsen, based in Norway. 

Toronto is the third of a series of six new ships
ordered from Mitsubishi for Wilh Wilhelmsen
and is one of 14 new ships that will be put into
service by Wallenius Wilhelmsen over the next
four years.  An advanced hull and propeller
design, together with yard-patented stator fins,
are expected to deliver a 10% reduction in fuel
consumption. This will help Wallenius
Wilhelmsen meet its ambitious environmental
targets for 2005 and beyond. These goals

include reaching an average of 1.5% sulphur in
fuel oil; minimising emissions; the use of tin-
free antifouling paints; a ballast water exchange
(BWE) system; CFC- and HCFC-free cooling
agents in refrigeration plants; and biodegradable
oil in the sterntube.  In September 2004, this
operator signed a three-year agreement with the
World Wildlife Fund, the global conservation
organisation, to preserve and promote the
conservation of marine life on the high seas. 

New 'green' vehicle carrier for Wallenius Wilhelmsen

Wallenius Wilhelmsen's newest car/vehicle carrier, the 6500-car capacity Toronto, built by Mitsubishi
Heavy Industries, is seen here arriving at the port of Baltimore. She is the third of a new series of six
ships able to carrying a wide range of ro-ro cargoes.

To order, please send your cheque or contact: 
The Marketing Department, RINA, 10 Upper Belgrave Street, London

SW1X 8BQ, UK.
Tel: +44 (0)20 7235 4622  Fax: +44 (0)20 7259 5912

E-mail: publications@rina.org.uk  Website: www.rina.org.uk

RINA Journals on CD ROM

The Naval Architect 2004, & Ship & Boat International 2004 
on CD ROM

Price each: £37 (RINA Member (£32 each)
Shiprepair & Conversion Technology 2004  & Warship Technology 2004 

on CD ROM
Price each: £32 (RINA Member £27 each)

The 2004 editions will be published in January 2005 

The ideal reference to have in the library 
or when travelling!

In January every year since 1999 the RINA has
produced the following journals on CD ROM: 

The Naval Architect and Ship & Boat International
also Shiprepair & Conversion Technology and

Warship Technology since 2001. 

The Institutions journals are a source of valuable
reference and provide a wealth of information. A

title and key word search facility is available to help
you find a specific article or issue.
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TRADE AND EQUIPMENT NEWS

Bearing monitors chosen for new
container ships

German owner Hapag-Lloyd AG has chosen to
fit Amot XTS-W bearing condition monitoring
systems on three new 8750TEU container ships
under construction. The XTS-W has been
specified in place of traditional temperature
monitoring systems to ensure earlier warning of
bearing wear before problems start, as discussed
in The Naval Architect October 2005, page 12.

The new system will detect wear of main, big-
end, and crosshead bearings before steel-on-steel
contact occurs, unlike older techniques that allow
shutdown before failure but not before problems
have already developed. The XTS-W concept
uses totally new technology based on linear
bearing wear instrumentation, with highly
accurate displacement sensors and progressive
wear indication.

Hapag-Lloyd is expanding its present fleet of
57 ships by eight newbuildings, to be delivered
until 2008. The new ships are being built by
Hyundai Heavy Industries in South Korea. A
fiurther benefit of installing the XTS-W system is
that it should maximise the time for controlled
engine shut-down and ship manoeuvres, while
allowing for the most effective planned
maintenance. 

Sensors produce a signal with every engine
revolution, processed to generate a continuous
representation of the extent of bearing wear, and
subsequently generating alarm/warning signals in
association with the wear trend monitoring
functionality. A RISC microprocessor-based
signal processor will provide multi-channel
operation, standard interfacing and automated
calibration; it will handle up to 14 displacement
sensors simultaneously.

Contact: Amot, Western Way, Bury St
Edmunds, Suffolk IP33 3SZ, UK.  

Tel: +44 1284 762222. 
E-mail: info@amot.com    www.amot.com

150tonnes on 100 wheels on the
way to Korea

A shipyard heavy-lift transporter, produced at
the Scheuerle plant in Pfedelbach, Germany,
completed a journey to Heilbronn´s Neckar
harbour entirely on its own axles. This giant
transporter - 23m long and 8m wide - has a
150tonne tare weight accommodated on 100
wheels.

The new Scheuerle transporter will be used in
an unspecified Korean shipyard for transporting
large blocks or sections from fabrication halls to
paint shops and onto to assembly docks.  Actual
maximum payload is 800tonnes.  The
transporter has an electronically-controlled
multi-directional steering feature which
provides numerous alternatives; these include
standard, crab, transverse, and circular steering
modes by which the vehicle can turn on its own
axis. Delicate driving operations are provided
by hydrostatic drives that allows completely
smooth and extremely accurate load
positioning. 

Power for the complete hydraulic system is
generated by two synchronised 388bhp diesel
engines which, in each case, drive hydraulic
pumps via a transfer gearbox. All functions such
as traction drive, steering angle as well as lifting

and setting down loads are carried out by means
of an on-board computer and are electronically
monitored with ultra-sensitive electronic
equipment.  This modern transportation
technology is one basis for cost-effective
shipbuilding using sectional construction
methods.

Contact: Lothar Riesenegger, Scheuerle
Fahrzeugfabrik GmbH, Öhringer Strasse 16, 

D-74629 Pfedelbach, Germany. 
Tel: +49 7941 6910. 

Hose-handling cranes adapted for
LNG vessels

MacGregor has recently adapted its standard
hose-handling and provisions cranes for LNG
carriers' specific requirements. One adaptation
required is longer crane outreaches but without
increasing lifting capacities - outreaches up to
25m are common. There are often requirements
for remote controls, either by cabled or wireless
handsets. Stainless steel wire ropes, couplings
and fittings for hydraulic hoses are also common
- at least at the enquiry stage. Another new
improvement is the introduction of textile-
sleeved hydraulic pipes on deck, to contain any
local leaks, but MacGregor claims it can fulfil all
special requirements needed for LNG carrier
cranes, and its onboard cranes are now also being
used to handle free-fall lifeboats. 

Contact: Anders Berenscy, product sales
manager, MacGregor Cranes. 

Tel: +46 660 294 185. Fax: +46 660 124 55.
E-mail: Anders.Berencsy@macgregor-

group.com

Adax Group acquires Norac AS
The Norwegian manufacturer of marine
accommodation systems, Norac AS, has joined
Adax Industrier, which is expected to boost its
growth and development. Together with Norac,
the Adax Group will have 700 employees, 500
of which are outside Norway. Annual Adax
turnovers are now anticipated to reach NKr500
million in 2006. 

The Adax Group is a Norwegian-owned
industrial corporation with expected sales of
NKr300 million in 2005 - 80% of which being
sales outside Norway. The Group has
manufacturing plants in Norway and Lithuania,
and includes: Adax AS - a leading manufacturer
of heating products under the brands Adax,
Glamox Heating, and Norel.  Other members
include MRK Industrier AS - specialist in
lamination of cabinets and cabinet fronts for
galleys and bathrooms; and Bever Industrier AS
(50% owned) - manufacturer of interior
panelling. 

Norac AS is a leading manufacturer of
fireproof and sound-insulated accommodation
units for cruise liners and commercial ships, as
well as offshore and land-based accommodation
installations, including prefabricated bathrooms.
Norac AS has manufacturing plants in Arendal,
Horten and Ringebu, Norway, also in China.
The company's annual sales turnover has been
some NKr200 million. 

Contact: Lars G Otterlei, 
Adax Group, Norway.  

Tel: +47 9344 0251.  
E-mail: lars.gunnar.otterlei@adax.no

HVAC business taken over
Unitor Ships Equipment (now part of
Wilhelmsen Maritime Services) has reached an
agreement to transfer its activities in the
shipbuilding heating, ventilation, and air
conditioning (HVAC) market to Teknotherm
AS. The transfer includes HVAC products, a
group of engineers in Poland, as well as
Unitor's order backlog of HVAC systems. 

Teknotherm will represent a continuation of
Unitor's HVAC activities in the shipbuilding
market with respect to provision of technical
solutions and market contacts, as well as after-
sales and service capabilities. Unitor will
continue to strengthen its refrigeration spares
and service, and Teknotherm will, through a
separate agreement, appoint Unitor as HVAC
service subcontractor at selected locations.

Contact: Roy Moberg, managing director,
Teknotherm AS, Norway. www.teknotherm.com

Kocks acquired by TTS Marine
In a continued policy of acquisition of
companies to complement its current portfolio,
Norway's TTS Marine ASA, based in Bergen,
has completed its purchase of the German
company Kocks GmbH, Bremen, with effect
from October 1, 2005. The company will be
renamed TTS Kocks GmbH.

Kocks has a well-established range of deck
machinery, deck machinery controls, and
electric and hydraulic systems for use with
deck machinery. With this acquisition, TTS
hopes to be able to achieve more work in
China.

Kocks GmbH currently has 34 employees,
with expertise within engineering, service and
sales. The product range is complementary to
the current TTS portfolio, and the company has
considerable experience in the German
shipowning market, where the majority of
newbuilding orders go to Korean and Chinese
shipyards.

Kocks was established in 1952, then offering
both engineering design and production of
winches and other equipment at workshops in
Bremen. Since 1998 the company has operated
a 100%-owned subsidiary in the Czech
Republic for production and assembly of deck
machinery. Following bankruptcy in 2004, the
assets of the company were sold and a new
company, Kocks GmbH, was established. 

During the past year the company has ended
production and assembly in Bremen, and
established a joint venture company in Korea
as an alternative production and assembly
base.  Hence the company has established a
structure focused on engineering, service and
sales in Bremen, with low-cost production and
assembly for European markets in the Czech
Republic, and for Asian markets in Korea.
Operations during the past 12 months showed
a turnover of €25 million, but considerable
costs related to structural changes created a
loss. However, these losses are not expected to
affect the future. A turnover of €29 million is
expected for 2005, increasing to €34 million
for 2006.

Contact: Johannes D Neteland, president
and chief executive officer, TTS Marine ASA,

Norway. Tel: +47 55 94 74 00.

NA - p29.qxd  28/10/2005  09:40  Page 29



WHAT is probably the largest-ever self-
propelled cutter suction dredger has

recently been completed by the leading dredger
specialist IHC Holland Merwede at its
Kinderdijk yard.  D'Artagnan, ordered by Soc de
Dragage International SA (SDI), a French
subsidiary of the Belgian company Dredging,
Environment & Maritime Engineering NV
(DEME), has been carefully engineered to
provide a versatile operating platform (104.40m
length bp and 25.20m breadth), capable of
dealing effectively with a range of seabed soils,
even with a swell running.  

The two spuds fitted at the stern enable
straightforward spud guidance and direct
propulsion, while the dredging ladder is at the
bow, thus both dredging and sailing are in the
same direction.  This is a reversal of the
arrangement on the 2004-built JFJ de Nul, also
from IHC Holland but for the Jan de Nul group.

High levels of autonomy are included, with an
ability to continue working in temperatures
ranging from -10oC to +40oC and in water
depths from 6m to 35m - the latter is achieved
by fitting low and high trunnion points and by
applying a large cutter ladder angle to obtain
maximum depth.  When operating in shallow
water, trim is an important parameter for
dredgers, and therefore the centre of gravity
must be accurately determined at an early stage
in the project.  On large cutter designs, vessel
weight can represent around 90% of the
displacement at minimum dredging draught,
therefore any inaccuracies can have
considerable impact. 

If required, spoil can be discharged by pipe at
very large distances - up to 10,000m.  To
achieve this capacity, while at the same time
providing an ability to deposit spoil into a barge
alongside, three dredge pumps are fitted.  The
cutter system includes DEME's Dracula features
for efficiency when dredging rock, and
completely different cutter and suction mouths
can be used; these can easily be exchanged
using cutter crowns patented by DEME and
SDI.

For better performance in swell, the principal
dimensions have been increased, and the spud
has also been enlarged and strengthened
significantly.  A special feature is the spud
carriage installation.  In a swell, the pontoon
hull can generate considerable forces on the
spud via the carriage but these forces can be
shrunk when the link between spud and pontoon
has some flexibility.  Thus, on D'Artagnan a
totally-buffered spud carriage has been fitted;
this is claimed to be a brand-new concept.  

Additionally, the stiffness of the longitudinal
buffering, achieved by wires and hydraulic
cylinders, is variable; as a consequence, the
dredger is able to tune the flexibility of her
anchoring system according to sea conditions.
The wires also transfer the spud reaction force
between the carriage and hull.

Associated features that aid efficient operation
include anchor booms to enable D'Artagnan to
position her own anchors, a spud tilting
installation, special deck areas for repairs and
maintenance, and a deck crane - capable of
traversing the length of the hull - to handle
heavy items and particularly cutter heads, for
which the crane was specially designed.

Dredge pump capacity has been increased
by 35% compared with predecessors by
installing 15.4MW of power.   Because both
dredging and sailing are in the same
direction, a combined navigation/dredging
console is fitted, with advanced dredging
automation and state-of-the-art cutter control.
Training for the dredge master was carried
out ashore on a Constance Bonacieux
simulator. A special alarm function enables
the relevant page of a so-called SCADA
system to be display on the screen at the
touch of a button.

As far as environmental protection is
concerned, D'Artagnan is notable as the first
ship to feature a newly developed IHC
Lagersmit high-pressure seal, the Jetwater
Supreme, for the cutter ladder and jet-water
systems (The Naval Architect May 2005,
page 9).   The concept uses 10 radial lip seals
in series to achieve a 20bar pressure over a
relatively large area and to overcome the
normal 2bar pressure limitation of such seals.
This solution will absorb large axial and
radial movements, and cope with a wide
range of pressures and speeds.
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DREDGING TECHNOLOGY

The newly completed D'Artagnan is one of the largest self-propelled cutter suction dredgers; she is
somewhat similar to the JFJ de Nul, completed last year by the same yard, IHC Holland Merwede, but
has a completely different dredging/spud arrangement and features a new type of high-pressure seal
on the ladder and jet-water systems.

D'Artagnan: a large cutter suction dredger from
IHC Holland Merwede

TECHNICAL PARTICULARS
D'ARTAGNAN

Length, oa...................................123.81m
Length, bp.................................. 104.40m
Breadth......................................... 25.20m
Depth.............................................. 8.20m
Draught, design............................. 5.50m
Draught, max..................................6.15m
Dredger pipe diameter............... 1000mm
Dredging depth...............from 6m to 35m
Propulsion/alternator engines..............2 x 

6000kW
Dredge pumps (on board).... 2 x 6000kW
Dredge pump (submersible)............... 1 x 

3400kW
Installed power......................... 28,200kW
Speed, transit..........................12.50knots
Accommodation..................... 43 persons
Classification.....................Bureau Veritas

Profile of the newly completed cutter suction dredger D'Artagnan, built by IHC Holland Merwede for
SDI, the French subsidiary of the Belgian company Dredging, Environment, & Maritime Engineering
(DEME).
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Uetersener Maschinenfabrik GmbH & Co. KG

Internet: www.hatlapa.de
E-Mail: info@hatlapa.de

HATLAPA Asia Pacific Pte. Ltd.
Shanghai: E-mail: hatlapa@online.sh.cn
Singapore: E-mail: hatlapa@singnet.com.sg

Bakker Sliedrecht is a company which designs, manufactures and 
delivers well thought out electrical propulsion and thruster drive 
systems, with optimum control, availability and efficiency, such as:

• electric propulsion drive system (direct water-cooled) for heavy 
cutterdredger

• low-noise electric propulsion drive system for fishery research vessel
• innovative compact electric propulsion drive system for Swath ferries
• high-voltage electric propulsion drive system (direct water-cooled) 

for semi-sub construction vessels
• active front end electric propulsion drive system for navy 

hydrographic survey vessels
• DC-bus electric propulsion drive system for multi-functional 

transport vessel
• high-voltage electric propulsion drive system 

(direct water-cooled) for double ended ferry

Bakker Repair is specialised in mainte-
nance, repair and winding of motors,

generators, transformers, in high
as well as low voltage.

Bakker Sliedrecht stands for
top quality and excellent

after-sales service, 
24 hours a day, 
anywhere in the world.

www.bakkersliedrecht.com

ELECTRIC

PROPULSION

AND THRUSTER SYSTEMS

Bakker Sliedrecht Electro Industrie B.V.
engineering, drives, automation,

revisions, switchboards, 

installation and service

Phone / Fax: 

+31 (0)184 436666 / 436677

P.O. Box 25, 3360 AA Sliedrecht

The Netherlands

e: info@bakker-sl.nl

Bakker Repair B.V.
repair, winding, balancing,

alignment and diagnosis

Phone / Fax: 

+31 (0)184 410555 / 411853

P.O. Box 212, 

3360 AE  Sliedrecht

The Netherlands

e: info@bakker-repair.nl
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• Green ship technology

• Norway’s marine industries

• Deck equipment and machinery

• CAD/CAM update

DISTRIBUTION:
Pacific 2006

RINA Advanced Materials & Coatings

For further information contact: 

Debbi Bonner 
Group Advertisement Manager

Tel:  +44 7767 791181   Fax: + 44 (0)20 7245 6959
E-mail: dbonner@rina-org.nl
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ATHIRD-GENERATION cutting system,
designed to work in hard rock, has been

supplied to the new cutter suction dredger
D'Artagnan (featured on an adjacent page) by
the dredge systems specialist Vosta LMG.  This
cutting system was first revealed at the
Europort 2003 exhibition and has already been
tested on another cutter suction dredger,
Dredging International's Amazone.

D'Artagnan is equipped with 11 cutter heads
of various types: Type T6 for sand and clay,
and a further T6 model for multipurpose duties,
also a T6 rock-cutting version, and a different
type, T8, also for rock. T6 cutter heads have
been designed for dredgers with a maximum
cutter power of 6000hp, whereas the T8 system
can handle powers up to 8000hp.

The T8 cutter heads delivered to the owner,
SDI (DEME group), are six- and seven-bladed
models, and are believed to be by far the
strongest cutting system ever built for
dredgers. The head is said to be almost twice as
strong as the strongest designs of the early
1990s.

Despite the extreme strength of the cutting
system, the weight of each tooth is not more
then 20kg, making them still easy to handle.
Due to a unique locking system, worn teeth can
be replaced much faster. This means an
increase in dredging efficiency, especially
when teeth consumption is high, which is
typical when working hard rock.   

Vosta has supplied to the same ship 50
specially designed, high-pressure ball joints of
the H15-1000 HP type for use in floating
pipelines. As opposed to conventional high-
pressure ball joints, these are said not to require
the use of a plastic liner in the gland to cope
with the extreme pressure. With a bore of

1050mm and an outer dimension of more than
2000mm, the joints can handle a test pressure
of at least 40bar while the weight of each joint
is kept below 7000kg. This combination of

size, pressure, and weight is claimed as unique
in the dredging industry and, combined with
construction without gland liners, is said to
represent a new standard in high-pressure ball
joint design.

Spud carrier to cope with large swells
In addition, Vosta LMG engineered the
dredger's flexible spud carrier, based on a Vosta
special design. In this, a parallel rope guide,
which is tensioned hydraulically, reduces load
peaks. This ensures that the dredging process is
largely independent of even heavy sea motions
- a big improvement over earlier types.  The
spud carrier system is flexible in all directions,
and on top of that it can also handle the full
power on the two spuds in all directions. 

Due to D'Artagnan's size and the fact that the
ship is designed to work with hard rock,
normal dredging anchors are not suitable.
DEME therefore asked Vosta LMG to explore
a workable solution. The engineering study
focussed on modular anchor platforms, and
these were subsequently chosen.  Two anchor
platforms of approximately 250tonnes each
will enable the cutter ladder to perform its duty
efficiently in hard rock.
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Some of the 11 Vosta cutter heads seen on a transporter prior to being delivered to IHC Holland
Merwede for installation on D'Artagnan.

Vosta dredging package for D'Artagnan

D'Artagnan at the outfitting quay, showing two
of the Vosta cutter heads stowed above the
dredge ladder. A special crane that can travel
the length of the hull is used to place the cutter
heads in position.
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www.ihclagersmit.com
Tel.: +31 (0)78 6910472  Fax: +31 (0)78 6910477
Member of the IHC Holland Merwede Group

Several thousands of ships, sailing the world’s oceans are fi tted with 
SUPREME stern tube seals and white metal bearings produced by 
IHC Lagersmit. Supreme seals are suitable for all types of ships 
and propeller shaft diameters and offer many advantages.

SUPREME ®

Stern tube, seals and bearings

ihck_advfc 177x124_NavalArchitects.indd 1 10-05-2005 10:55:38
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THE Dutch electrical specialist, Bakker
Sliedrecht, has been working on several

interesting dredger projects recently.  These
have included the complete electrical
installation for two dismountable stationary
cutter-suction dredgers built by IHC Beaver
Dredgers for South Africa.  Each ship has a
750kW submersible dredge pump drive
consisting of a frequency converter, DC bus
system for 45kW electric winches, and an
1800kVA high-voltage shore connection.

In China, Bakker designed and delivered a
turnkey package for three twin 3700m3 split
hopper barges, designed by DF-Marine and
FKAB and ordered from the Xinhe Shipyard in
Tianjin (one of these, L'Aigle, was illustrated in
our September 2005 issue, page 30).
Equipment included switchboards, distribution
panels for a layout based on twin 625kVA
diesel-alternators, also control consoles with
navigational equipment and mimic diagrams.  A
further identical vessel but equipped for
dredging, built at the same yard and for the
same owner (Jan de Nul), featured two larger
alternators (2 x 1000kVA), plus a dredge pump
alternator of 1925kVA, and a 750kW jet pump
drive with soft starter.

For two cutter dredgers associated with this
project, Bakker Sliedrecht designed and
engineered the complete electrical package,
including supervision and commissioning.  The
plant comprised a 5000kVA alternator, 700kW
transformer, 1500kW cutter drive, a 1250kW
submerged pump drive, and three winches each
of 250kW.  All were driven and controlled by
Bakker direct water-cooled frequency
converters.

A further turnkey project involved the heavy
cutter dredger Fu Min 9 Hao, also built in
China but at the Wenchong Shipyard in
Guangzhou for Long Won Dredging.  The ship
design was made by IHC Holland, and Bakker
Sliedrecht supplied the complete electrical
system on an assistance turnkey base, including
engineering, alternator network, drives,
switchboard, cable routing, crew instruction,
and commissioning.

On this ship, electrical supplies come from a
main diesel-alternator set of 2100kVA at 690V
and a shaft driven alternator off the main engine
(also 2100kVA), and two auxiliary alternator
sets, one of 1000kVA and the other of 250kVA,
both at 400V.  An efficient dredging system is
centred on custom-built submersible motors for
the 1000kW cutter drive and a 1444kW dredge-
pump drive.  A direct-water-cooled frequency
drive by Bakker is used for the cutter and a so-
called electric shaft system for the dredge
pump.  Both torque and speed of the winches
and gland pumps are controlled by an energy-
saving DC-bus arrangement, also designed by
Bakker Sliedrecht. 

A further dredger project for this energetic
Dutch company involved JFJ de Nul - one of
the largest-ever self-propelled cutter suction
designs - which was completed last year by
IHC Holland Merwede.  Here, Bakker executed
the engineering, manufacturing, supply, and
installation of all drives and controls (water-

cooled frequency controlled type), as well as
the high- and low-voltage switchboards, power
mains, control consoles, transformers, cables,

and wring.  In all, this totalled 27,000kW,
including 6000kW for diesel-electric
propulsion and 15,800kW for dredging.
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An artist's impression of the new Chinese heavy cutter dredger Fu Min 9 Hao at work. This is one of
several dredgers for which Bakker Sliedrecht has supplied electric packages recently.

Dredger projects keep Bakker Sliedrecht busy
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Features:
• Years of experience with shipyards worldwide • Supply of dredge
design and detailed drawings • Effective communication with shipyard
staff • On-siteguidance for fast and efficient assembly of dredge systems

E-mail: info@vostalmg.com • www.vostalmg.com • www.vostalmg.cn

The Netherlands: Klaprozenweg 75e • 1033 NN Amsterdam • The Netherlands • Phone: +31 20 4936666 • Fax: +31 20 4936670 

Germany: Konrad-Adenauer-Str. 4 • 23558 Lübeck, Germany • Phone: +49-451-8085-100 • Fax. +49-451-8085-121

China: 1908A Jingtai Tower • 24 Jianguomenwai Street • 1000222 Beijing • China • Phone: +86 10 6515 6640 • Fax: +86 10 6515 6641

China: 2A, Building D, President Mansions • 868 Huashan Rd • Shanghai 200050, China • Phone: +86 21 5420 0585 • Fax: +86 21 5420 0586

USA: 320 Pine Creek Avenue • Fairfield CT 06824 • United States of America • Phone: +1 203 254 8503 • Fax: +1 928 438 9246

Learn more about VOSTA LMG, see:
WWW.VOSTALMG.COM

More and more shipyards
are discovering our contracting & components packages

Dredging equipment specialist VOSTA LMG for dredging
installations including design, key components supply
and assisted assembly at your shipyard

Working with many shipyards during numerous projects enabled us
to supply dredge systems precisely tuned to your requirements. Apart
from delivering our in-house designed and under our supervision pro-
duced range of top quality key components to shipyards worldwide, we
also assist in dredge upgrades, refits, repairs and new building at local
shipyards. Combining our thorough knowledge on dredge systems
design with your shipbuilding capabilities will lead to even more cost-
effective dredges...

Come and visit us at
Europort Maritime 2005

standno. 670

to subscribe online go to:

www.mpropulsion.com
or for further information contact Rob Gore

t: +44 20 8364 1551, f: +44 20 8364 1331, e: rob.gore@rivieramm.com
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AN INTERESTING new bulk carrier, the
NG-BULK20, has been conceived by the

Turkish consultancy Delta Marine Co, from
Istanbul.  This thoughtful 21,000dwt design's
superior features include flexible loading
capability, low fuel consumption, relatively
high speed, environmental features, and long-
life easy maintenance, when compared with
similar designs. In addition, the NG-BULK20
is designed to operate worldwide, including
through the Panama and Suez Canals and the St
Lawrence Seaway.  The latest IACS Joint
Bulker Project rules have been taken into
consideration during engineering work. 

NG-BULK20 has four equally dimensioned
double-skin cargo holds and cargo hatches.
Different from the classical bulk carrier’s hatch
coaming, dimensions are larger when hold
dimensions are taken as reference. Cargo holds
are of 28.20m x 21.00m, with coaming
dimensions of 24.50m x 18.20m; thus there is
close resemblance to box-shaped spaces. 

These features are planned to allow easy
loading and discharge for non-bulk cargoes.
Despite large hatch coamings, the vessel keeps
its grain-fitted characteristics. NG-BULK20
complies with Heavy Cargo notations, and the
maximum tanktop load for each hold is
18tonne/m2, while steel coils in two rows are
possible. Moreover, Grab Loading notations
are also applicable, thanks to extra thickening
of the double bottom plate. 

Optimised hull   
All necessary finite-element analyses have
been carried out, and reinforcement included
where high stress values were recorded.  At the
same time, the structure is optimised from the
point of view of steel weight; this work was
performed by Mesh Engineering using patent
flow solver codes and the CFD viscous flow
solver code Fluent. Powering and resistance

tests were carried out at the Bulgarian Ship
Hydrodynamics Centre, in Varna, and the
resulting hull form is considered to be one of
the best when compared with the centre's
archives.  The aft form is especially designed
for uniform wake as far as possible so that only
low harmonic propeller forces, far from risks
of vibration, are generated.

As a consequence of the double-skin design,
no structural elements are present in the holds.
By placing ballast tanks between two holds,
not only can transverse bulkheads can be
smooth but also access to the holds, according
to the latest rules, is possible from this area.
Cleaning time is dramatically reduced, thanks
to the absence of structural elements in the
holds.  No structural elements will appear on the
weather deck, with the exception of brackets and

bulwark stiffeners, and all deck pipes and electric
cables are enclosed in the side ballast tanks.  No
valves are fitted in ballast tanks, and all ballast
and bilge pipes run through a tunnel located in
the centre of the double bottom.

Cargo holds are fitted with folding-type hatch
covers, each constituting four panels with closed
undersides. Every hold is convenient to carry
dangerous goods and each is mechanically
ventilated. The vessel would normally be
equipped with three electric cranes, located
between holds 1 and 2, 2 and 3, and 3 and 4; each
would be of 30tonne lifting capacity at 28m.

The hull girder is designed in such a way that
the vessel can withstand 20% more moment than
calm-water hogging, claims Delta Marine, and
sagging values recommended by class societies
take into consideration various loading

36 THE NAVAL ARCHITECT NOVEMBER 2005

Impressions of the new NG-BULK20 design from Delta Marine.

NG-Bulk20: a new Turkish double-skin bulker
design

TECHNICAL PARTICULARS
NG-BULK 20 BULK CARRIER

Length, oa.................................. 157.90m
Length, bp.................................. 151.50m
Breadth, moulded......................... 23.20m
Depth, moulded............................ 12.50m
Draught, design.............................. 8.60m
Draught, scantling...........................9.00m
Deadweight, design..................20,000dwt
Deadweight, scantling..............21,000dwt
Gross.......................................... 14,400gt
Net......................................... 7650tonnes
Cargo holds............................. 26,500m3

Water ballast............................... 8500m3

Heavy fuel..................................... 600m3

Diesel oil........................................ 130m3

Fresh water.................................... 150m3

Main engine..............MAN B&W 8S35MC
Output...................5920kW at 173rev/min
Speed, service, 

design draught, 90%MCR, 
10% sea margin....................14.50knots

A model of the new bulk carrier being tested at the Bulgarian Ship Hydrodynamics Centre.
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combinations, including extreme loadings with
alternate holds, keeping one hold fully empty or
holds 1 and 4 empty while holds 2 and 3 are
loaded.

The planned propulsion train is to be a
5920kW MAN B&W eight-cylinder S35MC
two-stroke engine, running at 173rev/min and
driving a direct-coupled 4.40m diameter FP

propeller without any shaft alternator.  Instead,
three heavy-fuel-burning 550kW diesel-
alternators are proposed; interestingly, these are
expected to be from Hyundai's new HiMSEN
range (The Naval Architect March 2005, page
25). A high-lift rudder and a 800kW bow
thrusters would be included.

Environmental features
All the requirements of MARPOL are included,
as well as future proposals and the Bureau
Veritas Clean Sea and Clean Air notations.
Engineroom bunker tanks are kept away from
the shell, and high-capacity ballast tanks
eliminate the need to fill cargo holds, and ballast
exchange should become easier.  Of course, a
double-skin is a further useful aid.

A graph illustrating the efficient hull form in terms of Froude numbers, achieved for the NG-BULK20
by the Bulgarian Ship Hydrodynamics Centre, compared with archive models.

Cross-section through a typical cargo hold.
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Development of explanatory notes for
SOLAS was a major focus of a recent
meeting of the Maritime Safety
Committee's Sub-Committee on Stability
and Load Lines and on Fishing Vessel
Safety (SLF).The Intact Stability Code and
a variety of guidelines were also
considered at the meeting, which was
held in London from September 12-16.

THE sub-committee worked to develop
explanatory notes on probabilistic damage

stability related to the harmonised SOLAS
Chapter II-1. Of immediate interest to many were
the complex discussions on intermediate stage
flooding, equalisation time, progressive flooding,
and escape routes. The sub-committee agreed that
the following explanatory notes should be
contained within a 'living document' with the
possibility for regular revision until the entry into
force of the new SOLAS Chapter II-1 in 2009.

Regulation 4 - general calculations
When defining flooding boundaries and non-
watertight compartments, ie, compartments
containing decks, inner bulkheads, structural
elements, and doors able to seriously restrict the
flow of water, these must be divided in terms of
the corresponding non-watertight spaces. Such an
analysis does not apply to B-class fire-rated
bulkheads normally used in accommodation
areas.

The sub-committee agreed that, in terms of
sequential flooding computations, the damage
extent and its location determine initial flooding.
Calculations should therefore be performed in
stages, with each stage comprising at least two
filling phases (half-full and full) for each flooded
space. Each subsequent stage assumes that all
connected spaces have been flooded
simultaneously until an impermeable boundary or
final equilibrium is reached.

In terms of defining escape routes, the sub-
committee stated that horizontal evacuation
routes on the bulkhead deck only include those
routes used for the evacuation of undamaged
spaces. At the same time, horizontal evacuation
routes do not include partially immersed escape
routes.

Regulation 7-3 - Permeability
The sub-committee agreed that acceptable
conditions for using non-standard permeabilities
should be defined within the explanatory notes.
Such permeabilities will reflect the general
condition of the ship throughout its service life
rather than specific conditions.

Regulation 19 - Damage control
information
Guidelines for damage control plans and
information to the master were also considered
by the sub-committee. However, since there was
no majority support for the proposed guidelines,
the sub-committee invited members to submit
amended proposals to the correspondence group.
In addition, the issue of support in emergency
situations will also be dealt with by other relevant
IMO bodies.

Regulation 22 - Prevention and control
of water ingress
In principle, the sub-committee supported the
need for guidance on the survivability of open
watertight doors. However, there was some
concern that the proposed methodology was too
strict and that the survivability criteria used
were not linked to similar criteria in the
regulations themselves.

Intact Stability (IS) Code
Due to recent changes in ship design, the sub-
committee considered if the weather criterion
should be moved from the mandatory Part A of
the draft revised IS Code to the recommended
Part B. However, the sub-committee agreed that
the present weather criterion should remain as it
is in the short term. In that regard, the latest
amendments to SOLAS chapter II-1 will not
enter into force before January 1 2009, which
means that the IS Code, together with relevant
amendments to SOLAS chapter II-1, would not
be adopted prior to that date. Consequently, the
sub-committee agreed that there is an urgent
need to provide the industry with a guideline for
alternative assessment of the weather criterion
through an MSC circular.

On a related issue, some delegations noted
their preference for separate guidance on
parametric rolling in head seas, while other
delegates favoured comprehensive revision of
the present guidance. While the sub-committee
endorsed the development of guidelines for the
approval of stability instruments, it also
endorsed the view that performance-based
criteria should be developed over the long-term,
taking into account the dynamic phenomena
leading to large roll angles or accelerations.

The sub-committee agreed that Part B,
Chapter 4 on stability calculations performed
by stability instruments of the draft revised
Code should be referred to the DE Sub-
Committee and that Part B, Chapter 5 on
operational provisions against capsizing of the
draft revised Code should be referred to the
STW Sub-Committee.

Passenger ship safety
At MSC 80, definitions of the terms 'casualty
threshold' and 'time for orderly evacuation and
abandonment' were agreed. The MSC has also
decided that future passenger ships should be
designed to meet the 'safe return to port'
concept after a casualty and that relevant
casualty thresholds should be developed. To
begin development of the return to port
casualty threshold, the sub-committee focused
on the new SOLAS regulation II-1/8 and
agreed to coordinate its work with an ongoing
EU project - SAFEDOR - which is examining
flooding prediction and survivability
assessment techniques. The sub-committee
also requested that the International Towing
Tank Conference (ITTC) simulate time-to-
flood and related ship motion behaviour of
damaged ships.

The sub-committee agreed to develop
mandatory requirements for water ingress
detection and continuous flooding level

monitoring systems with a view to providing
the master with real-time information on
flooding progression. In addition, the time-
dependant survivability of passenger ships in
damaged condition was added to the SLF work
programme.

Other issues
The 1966 LL Convention
The sub-committee agreed that the 1966
Loadline Convention was not in need of further
revision except to harmonise damage stability
provisions within IMO instruments. However,
at its next meeting the sub-committee expects
to discus the problem of hatch cover loading.
Resolution A.266 (VIII)
Given the proposed provision concerning air
pipes in compartments used for cross-flooding,
the sub-committee had previously agreed to
revise Resolution A.266 (VIII). The sub-
committee agreed that two issues should be
included in the revision, namely cross-flooding
times through ducts, and the restrictive effect of
counter-pressure in tanks. The issue will now be
taken up by a correspondence group, with a target
completion date of 2006.

Tonnage measurement: open-top container ships
Following an extensive discussion, the sub-
committee agreed to amend the provisional
formula of reduced gross tonnage (GT) for open-
top container ships. The reduced tonnage should
be placed in the 'Remarks' column of the
International Tonnage Certificate. Broader issues
relating to tonnage measurement were also
discussed, including the possible revision of the
1969 Tonnage Convention. While a number of
delegations supported the need to address long-
term effect of tonnage measurement upon ship
design and safety, the sub-committee agreed that
these issues are beyond its current mandate.

Ballast water management
The sub-committee will inform the committee
that it does not believe that transitory deviation
from safety standards should be permitted during
ballast water exchange.

The IMO Damage Card
As no documents had been submitted with regard
to revision of the IMO Damage Card, the sub-
committee invited member governments and
international organisations to submit appropriate
comments and proposals for consideration at its
next meeting.

MSC Circular 650
Proposals to clarify the terms 'existing cargo
ships' and 'repairs, alterations and modifications
of a major character', as used in MSC Circular
650, were considered, and will be examined
further by the Correspondence Group.

Next meeting
The next meeting of the sub-committee will take
place from September 11-15 2006.

This report is compiled in association with BIMCO (The
Baltic and International Maritime Council).
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SLF Sub-Committee meets in London
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Advances in the technology and application of materials in the
marine environment continue. This conference will examine recent
developments in the area with additional focus on the use of
coatings.

Lightweight structures have always been at the forefront of
research. There have been recent advances in the marine use of
aluminium and titanium as well as continuing rapid progress in the
available range of composites. Steel structures have also been
addressed with continuing research into high strength varieties, not
to mention steel composite and sandwich materials.
Coatings can be used in marine applications to change a wide

variety of material properties. These can range from: paints, which
can provide corrosion resistance and antifouling properties; to
coatings that can provide increased wear resistance, better
mechanical properties or fire protection.
This conference will provide a forum for materials engineers, naval

architects and those involved in the manufacture and application of
coatings to meet and share recent developments. 

Papers are invited on all related topics including the following:

• Lightweight structures
• Impact of Environmental Legislation 
• Proposed IMO directive on ballast tank coatings
• Composite overlays for steel structures
• Corrosion control

Advanced Marine Materials & Coatings

I wish to receive details on exhibition space and sponsorship opportunities

I would like to receive a full programme brochure and registration form

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

22 - 23 February 2006, London, UK

Name: Position:
Company:
Address:

Postcode:
Telephone: Fax:
Email: (AMM06)

The Royal Institution of Naval Architects

Second Notice
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BIMCO took part in the tenth session of
the Maritime Safety Committee's Sub-
Committee on Dangerous Goods, Solid
Cargoes and Containers (DSC), held in
London from September 26-30 2005.

THE sub-committee considered the casualty
report on a container ship, indicating that

thiourea dioxide was packed in a container
stowed under deck in a hold close to fuel tanks
with a temperature of 30oC. In addition, the
hold was not ventilated and regulations did not
require temperatures within the hold to be
monitored. 

The sub-committee therefore considered a
proposal to amend the IMDG Code to require
either containers carrying thiourea dioxide to
be stowed away from radiant heat or that the
cargo be carried in reefer containers. However,
the sub-committee agreed that the SOLAS
Convention and the IMDG Code require
shippers to provide appropriate information on
the cargo to enable its proper stowage and safe
carriage, making such an amendment
unnecessary.

The casualty report on another container ship
indicated that the ship's dangerous goods list
did not show that the ship was carrying
20tonnes of calcium hypochlorite, nor was the
cargo declared as hazardous. Furthermore, the
container carrying the cargo was not
appropriately labelled, leading to the storage
of the container on the bottom tier near the
heavy fuel service tank and the engineroom. 

With regard to this case, the sub-committee
considered a recommendation that calcium
hypochlorite be shipped using refrigerated
containers. However, emphasising that
SOLAS requires shippers to declare dangerous
cargoes and that they must be carried in
compliance with the IMDG Code, the sub-
committee agreed that there was no need for a
specific requirement for calcium hypochlorite
at this time.

BLU Code
On the basis of a proposal from BIMCO and
several other industry representatives, the
Maritime Safety Committee previously agreed
to amend the Code of Practice for the Safe
Unloading and Loading of Bulk Carriers
(BLU Code) by extending the code to ships
carrying grain. This amendment will provide
grain-carrying ships with protection against
unsafe loading and discharging practices. The
DSC was assigned the task of beginning the
amendment process.

Noting that the Code of Safe Practice for
Solid Bulk Cargoes (BC Code) has been
adopted by the Committee, the sub-committee
agreed to identify amendments to the BLU
Code that are needed as a consequence of the
2004 BC Code. In particular, the latter made
bulk carrier numbers, which had been assigned
to certain solid bulk cargoes, obsolete. The
sub-committee also recognised the need for
amendments to the Manual on Loading and
Unloading of Solid Bulk Cargoes for Terminal
Representatives (BLU Manual) and SOLAS

Chapter VI. To begin addressing these issues,
the sub-committee established a
correspondence group on an extension of the
BLU Code to include grain, in which BIMCO
was invited to participate.

IMDG Code amendments
The Maritime Safety Committee has agreed
that all amendments to the IMDG Code should
be adopted at two-year intervals. In that
respect, the DSC Sub-Committee is to prepare
and agree to proposed amendments. These
proposed amendments will then be circulated
to all IMO members and SOLAS contracting
governments for consideration and adoption
by the MSC at the following session. 

Adopted amendments will enter into force
18 months later on January 1 of even years. In
addition, governments will be invited to apply
new amendments on a voluntary basis one
year prior to the date of entry into force of new
amendments. During that period, dangerous
goods must be carried in compliance with
either the IMDG Code in force or the Code
incorporating the new amendments.

BC Code amendments
The preliminary report on the casualty of a
bulk carrier was submitted to the sub-
committee. The report indicated that the vessel
was carrying a cargo of hot briquetted
iron/direct-reduced iron (HBI/DRI) fines from
Venezuela to China and experienced a series
of explosions in the cargo holds. In that
respect, the sub-committee noted that a safety
procedure has been developed for the loading
and unloading of HBI/DRI fines, which was
put forth as an appropriate amendment to the
BC Code. 

In addition, the sub-committee previously
considered the casualty of a general cargo ship
where an explosion in a cargo hold blew off
the hatch covers. At that time, the sub-
committee agreed to a DSC Circular on
explosions in cargo holds loaded with recycled
aluminium.

On a related issue, the sub-committee
considered the proposed schedule for direct-
reduced iron fines, although it was unable to
agree on limitations regarding the cargo
condition at the time of shipment, ventilation
or inerting of the cargo during transport.
However, the sub-committee agreed to a
circular, notifying administrations and others
of the dangers of shipping and transporting
DRI cargoes. IMO members are urged to
submit relevant information regarding the safe
handling and transportation of DRI fines to the
sub-committee for its further consideration.

Mandatory application of the BC Code
The sub-committee began its task of
identifying mandatory and recommendatory
parts of the BC Code, and also addressed the
need for amendments to SOLAS chapter VI
and VII on making the BC Code mandatory.
In this regard, the sub-committee established a
correspondence group to handle these issues,
in which BIMCO will be an active member.

Along with a number of other tasks, the
correspondence group will clarify the
classification of seed cake (an issue brought
forward by BIMCO at DSC 9). It will advise
the sub-committee accordingly, and will also
consider the development of a schedule for
direct-reduced iron fines to be included in the
BC Code.

Other issues
The sub-committee discussed a number of
other issues relevant to BIMCO members.

Container inspection programmes
A consolidated report on container inspection
programmes covering 7301 cargo transport
units was considered by the sub-committee. Of
these, 1928 (26.4%) were found to have a total
of 2975 deficiencies. The sub-committee urged
member states that have not yet carried out
container inspection programmes to do so and
submit the relevant information to the sub-
committee.

Guidelines for partially weathertight
hatchway covers
SOLAS chapter II-2/19 is applicable to all
ships with weathertight hatchway covers,
although the Maritime Safety Committee has
eased the application of those provisions to
container ships with partially weathertight
hatchway covers. Therefore, the sub-
committee decided not to amend the circular at
this time.

Securing containers
At its last meeting, the Maritime Safety
Committee discussed incorporating guidance
on safe working platforms for the securing of
containers into the Code of Safe Practice for
Cargo Stowage and Securing. The objective
was to ensure that ship designers, builders and
owners provide adequate arrangements for the
safe lashing and securing of containers and the
safety of employees concerned. This issue has
now been moved to the DSC work programme.
In that regard, the sub-committee established a
correspondence group that will develop
guidance for providing safe working
conditions for securing containers.

Magnesium phosphide fumigant
At its 53rd meeting, the Marine Environment
Protection Committee noted that discharge of
the spent cargo fumigant magnesium phosphide
is not prohibited by existing marine pollution
prevention conventions. However, the discharge
of active packages, which can produce
phosphine gas, could pose a significant risk to
the public. In that regard, the sub-committee
agreed to a draft MSC/MEPC circular
addressing the disposal of fumigants.

Next meeting
The next meeting of the DSC Sub-Committee
is scheduled for September 25-29 2006.

This report is compiled in association with BIMCO (The
Baltic and International Maritime Council).
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Coastal and inland transport is an essential part of the transport infrastructure. The Rhine,
the Kiel Canal, the Dutch waterway system, the Great Lakes of the USA/Canada, and the
Chinese river systems are already used extensively for commercial transport.

Although coastal and inland transport is slower than and generally not as flexible as land
transport, it does have the advantage of carrying greater payloads. If the advantages are
maximised, and road transport becomes more congested in the future it could be
considered as a more viable alternative to road transport in some instances. There is
currently European research into the possible advantages. 

The design of vessels is an important factor, with each area of service having its own
specific problems. For example: size or draught constraints, speed restrictions, wash
restrictions, and other regulatory requirements. A vast array of commercial vessel types
operate around the world's coasts and on its inland waterways. Many of these craft are
unique, and have evolved to fill specialised niches on a particular stretch of water. This
conference will explore what changes have occurred since the first conference in 1999 and
discuss how future demands and regulations could affect the use of coastal and inland
marine transport.

Papers are invited on all relevant topics, including:

• Vessel Types: feeder ships: coastal and inland bulk carriers, tankers, container ships;
passenger ferries, fast craft, 'split ship' concepts, barges, pusher tugs, refuse lighters,
dredgers, waterway maintenance vessels, pollution control and other special service
vessels.

• Design: low wash, low emissions, low noise, environmental constraints, cargo/passenger
loading, height/width/draught restrictions.

• Operation: economics of cargo transport, problems of high speed.
• Regulation and Leglisation: wash and speed restrictions, pollution.
• Coastal and Inland Waterways: Future development/opportunities,

infrastructure/intermodality.

COASTAL SHIPS & INLAND WATERWAYS 2

I wish to receive details on exhibition space and sponsorship opportunities

I would like to receive a full programme brochure and registration form

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

15 - 16 March 2006, London, UK

Name: Position:
Company:
Address:

Postcode:
Telephone: Fax:
Email: (CST06)

The Royal Institution of Naval Architects

Second Notice  
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Acting on growing acceptance of
electrical propulsion in the marine field,
Siemens has developed an array of
innovative new solutions aimed at
yielding cost, operating and design
benefits to users. David Tinsley reports.

APLATFORM approach to the German
company's new offerings is encapsulated in

its recently extended series of Siship
applications, encompassing all electrical and
electronic equipment on board a vessel.  At the
same time, scope in providing complete
powering arrangements has been widened by a
new Siship COGES hybrid system for the
powering and propulsion of LNG carriers.
COGES is an acronym for combined gas and
steam turbine integrated electrical drive.

Furthermore, Siemens' bid to strengthen its
technological base and future capabilities in
marine engineering is evident in the
construction of a prototype generator
incorporating high-temperature superconductors
(HTS).  This is currently being put through its
paces at the group's Nuremberg test facility.

At a time of unprecedented investment in
LNG carriers, and with the dominance of steam
turbine propulsion finally broken, Siship
COGES has been launched as a compact gas
turbo-electric plant promising a very high
degree of operational flexibility. The ability of
the gas turbine prime movers to burn liquid and
gaseous fuels simultaneously, including cargo
boil-off, has special relevance to the gas tanker
sector.

Industrial gas turbines at the heart
Siship COGES can deliver around 50MW of
electrical energy, supplying two electrical
propulsion motors, the liquid gas compressors,
cargo pumps and ship's services. Two gas
turbines of the SGT-500 type are at the heart of
the system, complemented by two heat
recovery boilers, a steam turbine and an
optional diesel generator. Besides the 17MW
output from each of the gas turbines, another
10MW of power is obtained from the waste
gases, by means of the heat recovery
arrangements and single steam turbine. In
addition, a diesel generator of some 5MW can
be integrated, if required.

Electrical energy is distributed by either 11V
or 6.6V medium-voltage switchgear, and a
typical configuration could entail two 20MW
propulsion motors. The redundant design of the
layout ensures that propulsion power would
remain available in the event of subsystem
failure.

The SGT-500 is a lightweight, heavy-duty
industrial gas turbine, derived from ABB Stal's
Swedish-originated GT35. With a proven track
record in some 160 industrial applications, the
SGT-500 is claimed to be unique for its size in
its capacity to operate on a heavy fuel mix with
marine diesel oil, making for a substantially
lower fuel cost than for other gas turbines,
according to Siemens. Moreover, it can be run
on a gaseous and liquid fuel mix, enabling
cargo boil-off to be used.

The rationale for including a diesel genset as
an optional element in the COGES machinery
package is to confer additional flexibility or
extra margin of power. One motivator for a
shipowner to incorporate a diesel genset could
be to provide back-up power when the vessel
requires full power in a very hot climate, given
the fact that the output of turbine machinery is
somewhat lower at high ambient temperatures.

Furthermore, diesel genset capacity may also
be used in support of a shipboard reliquefaction

plant. Reliquefaction systems, such as those
specified for the new generation of two-stroke
diesel-engined LNG carriers ordered for Qatar
export traffic, could be incorporated if gas prices
rise to a level which makes it more attractive to
run the gas turbines on a cheaper heavy fuel
mix.

Siship COGES also embraces the automation
and control for all the onboard systems,
covering the power generation and distribution
arrangements as well as the propulsion motors,
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The high-temperature superconducting generator on which Siemens is conducting tests into this
future power source, which could offer many benefits.

Siemens expands innovative powering solutions

A diagram showing the huge reduction in size for a high-temperature superconducting generator,
based on 16MW output at 3600rev/min.
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2005 RINA

LLOYDS REGISTER SHIP SAFETY AWARDS
Nominations are invited for the 2005 RINA - Lloyds Register Ship Safety Awards.

Entries close 1st January 2006

The RINA - Lloyds Register Ship Safety Awards

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

potential to do so.

Entries may be submitted directly by individuals or teams from universities and industry from any country, and may cover

design, construction,  research, equipment or operations.  Entries are judged on originality, quality of design, feasibility of

production and contribution to ship safety.  

Members who are aware of recent work by a university, company or organisation which has or could lead to an improve-

ment in safety at sea are invited to nominate them for one of the Awards, giving brief details of the achievement.  The

nominated university, company or organisation will then be invited to submit an entry. 

There are separate categories for universities and industry.  An Award of  £1500 is made in each of the categories and will

be presented at the 2006 RINA Annual Dinner.

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

Director of Professional Affairs

The Royal Institution of Naval Architects

10 Upper Belgrave Street, London SW1X 8BQ

Tel: +44(0)20 7235 4622

Fax: +44(0)20 7259 5912

Email: profaffairs@rina.org.uk 

The Royal Institution of Naval Architects

Subscribe to our journals and receive 
this publication free - worth £25!

Published quarterlyPublished ten times a year Published six times a year

The Marketing Dept, RINA, 10 Upper Belgrave Street, London SW1X 8BQ 
Tel: +44 (0) 20 7235 4622   Fax: +44 (0) 20 7259 5912
Email: subscriptions@rina.org.uk 

2005 Subscription
UK £33   EUR £38   OVS £43   Ref: J8

2005 Subscription
UK £76   EUR £81   OVS £91   Ref: J7

2005 Subscription
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cargo monitoring and safety systems.
Automation and control is based on distributed
S7 units, reducing the amount of cabling needed
and increasing fail safety.

In addition to the gas turbines, Siemens can
source both the steam turbine and the heat
recovery steam generators from within its own
organisation. The Siship COGES concept has
been developed by the Industrial Solutions &
Services arm, which acts as system integrator
and service provider, drawing on the wider
group's electrical and technical products.

Platform solutions
Competition is compelling the shipping industry
to continually increase operational availability
and safety, to optimise shipboard space for
revenue-earning purposes, and to reduce
operating costs at the same time. Siemens'
strategy fostered over the past two years has
been to link propulsion and electrical systems,
automation and after-sales service in
comprehensive solution platforms.  These are
said to facilitate planning and installation for
shipyards, and yield advantages for shipowners
in terms of vessel operation and management.

Standardisation of electrical equipment is a
positive development, in the light of the
increasing complexity and demands of ship
design and operations, and the approach is
claimed to offer lasting merits compared with
conventional stand-alone solutions. A recent
addition to Siemens' platform strategy has
therefore been Siship PAX, covering all
electrical and electronic equipment aboard
cruise liners and ferries.

Siemens has also widened the market reach of
its Norwegian-developed Siship Drive LV
concept by formulating a diesel-electric, low-
voltage propulsion solution for offshore vessels
and special-purpose ships. This concept is based
on pre-configured components tailored to
shipbuilding requirements, and including
generators, converters, switchgear, and
propulsion motors.

The arrangements have been drawn up
mindful of the conditions in which offshore
vessels ply their trade, and which place
particular demands on the operating safety of
diesel-electric propulsion units. For instance,
rapid load changes, abrupt stopping, and the
lifting of the propeller above the water surface
in rough seas present certain risks to a
propulsion train. Control and safety elements
encapsulated in Siship Drive LV are intended  to
ensure fail-safe operation under all operating
conditions, and attendant high availability.

The switchgear equipment used within the
framework of Siship Drive LV has been devised
specifically for marine use, and employs the P3

(power plant protection) safety solution and
PMA 300 power management system. P3 detects
critical operating states of the generators and
will disconnect a generator from the supply
before any damage can be caused. Through
recourse to the management system, electrical
energy generation can be automatically restarted
after a failure.

Initiatives in superconducting motors
Siemens' initiative in high-temperature
superconductor (HTS) generator development
could offer a new ship propulsion solution for
the future. An HTS generator dimensioned to
produce about 4000kVA at 3600rev/min is
being run on one of the Nuremberg testbeds, to
verify its suitability for shipboard duties and
other applications. The savings potential offered
by the 'low-loss' HTS technology is claimed to
be considerable, especially in the context of all-
electric ships. Germanischer Lloyd is following
the progress of the project, which is sponsored
by the Federal Ministry for Education and
Research (BMBF).

HTS motors use superconducting windings
instead of copper, generating a more powerful
magnetic field, offering higher electrical
efficiency and allowing the use of machines of
very much reduced volume and weight for a
given power (as also explained in The Naval

Architect June 2005, page 47, with Japanese
development work). A key target market for
Siemens will be the large cruise-ship sector, in
which the 'power station' concept is well
established, whereby main generators driven by
diesel engines or gas turbines provide the
energy source for the considerable hotel load
electrical requirement as well as electric
propulsion motors.

The new synchronous generator is a joint
development of Siemens Corporate Technology,
Siemens Industrial Solutions & Services, and
the group's Automation and Drives arm. The
HTS wire has been designed and manufactured
by another German firm, European Advanced
Superconductors, of Hanau.

Experience gained from earlier long-term tests
with a superconductive 400kW demonstrator
motor, plus Siemens' know-how in the field of
large drives, have all impinged on the design of
the new 4000kVA synchronous machine.

Power generation contract for Aida
cruise ships
In the meantime, Siemens has augmented its
references in the cruise-ship market by landing a
contract for the power generation and
propulsion machinery, and automation systems
to be fitted in Aida Cruises' two 68,500gt diesel-
electric newbuildings at Jos L Meyer's
Papenburg yard.

Four diesel-based gensets will produce
approximately 36MW, and the two propulsion
drives in each vessel will have a unitary output
of 12.5MW, to ensure a speed of at least
21knots. Key features of the two propulsion
motors will be an extremely low level of noise
and vibration, and the adoption of two winding
systems in each, individually fed from a
separate converter. These arrangements promise
improved propulsion system availability, since a
malfunction in one of the phase windings should
still enable the affected motor to produce 55%
of its rated output.

Siemens is also supplying the four
synchronous generators, to yield a total 48MVA,
and covering the entire shipboard electrical
power requirement. Power distribution
throughout will be undertaken by a new,
proprietary energy management system,
employing medium-voltage switchgear. An
open interface will be incorporated for the
Siship IMAC marine automation system,
handling all supervisory, alarm and control
functions. Aida's 2030-passenger-capacity
newbuilds are scheduled for handover in the
spring of 2007 and spring of 2009.

An earlier contract award this year will see the
company provide the power supply, propulsion
and automation systems for two Caribbean
Princess-class diesel-electric cruise liners to be
delivered by Fincantieri to Carnival Corporation
in 2007 and 2008.

Primary elements will be two propulsion
motors in a system based on the Simar Drive
Synchro concept, and six synchronous
generators with a total output of 81.6MVA.
Strengths of the diesel-electric mode in such
applications include a high degree of operating
flexibility, and improved environmental
performance with regard to noise and vibration
and exhaust emissions relative to diesel-
mechanical drives.
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An example of a typical low-voltage 'platform' power solution being offered by Siemens for a modern
diesel-electric plant.
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Transport and energy are subject to globalization where the demands of society
are growing and the borders of existing technologies are crossed. The develop-
ment of new, interdisciplinary technologies and methodologies is required in order
to create new opportunities and meet the challenges of the future.

It is the Delft University of Technology's ambition to provide global
leadership to these developments.  

In connection with this ambition, as of January 1, 2006, the Department of
Marine and Transport Engineering, Faculty 3mE (Mechanical, Maritime and
Materials Engineering) is offering:  
- a full Professorship for Ship Production and Design; 
- a full Professorship for Ship Hydromechanics.

The Department of Marine and Transport Technology is
responsible for both education and research in man-made
nautical systems and transportation on land.
Education is focused on the two-year M.Sc level curricula
of Marine Technology, Mechanical Engineering, Offshore
Engineering and Transport/Infrastructure/Logistics while the chairs contribute
to the three-year  B.Sc curricula of Marine Technology, Mechanical Engineering
and Civil Engineering.
The professors are expected to give leadership to their research group as well
as to the coaching of graduate students and PhD's. They will initiate and main-
tain good relations with both national and international industries, universities
and other relevant organizations, and initiate and implement research projects.
The University offers these positions in an inspiring and challenging environment
with laboratory facilities.
The Department has recently been reorganized and wants to be a visible and
recognized scientific group at the global level.
We invite possible candidates to reflect on these vacancies and help us shape the
Department into a world-leading position. Candidates should  meet the following
profile criteria:

General
• Mechanical or Marine M.Sc degree engineers who have been working in the

industry and/or research institutes for a number of years and who have a

good network in the industry and relevant organizations.
Alternatively, a Civil or Aerospace M.Sc degree engineer with sufficient back-
ground in Mechanical and Marine Technology.

• Experienced in carrying out research and publishing, especially at the inter-
face of the various supporting disciplines. The University requires this to be
proven through publications and/or preferably a PhD thesis.

• A highly motivated teacher, capable of working with and stimulating students
at all levels to discover the art of Engineering.

• Recognized and respected by the industry in order to further develop the current
outstanding university-industry relationships on the world scene.

• Able to motivate and stimulate others within the University to carry out 
specific research and/or educational activities and to integrate their various

results into improved designs.
• An inspiring and motivating manager with excellent

communication skills.
• A fluent communicator in both written and oral English.

Specifics 
• Ship Design: A creative and conceptual designer of 

non-standard ships as evidenced by designs realized with the attitude of a 
creative artist. 
• Ship Hydromechanics: An experienced and recognized scientist in the field of

Ship Hydromechanics.

Further information
For further information about these vacancies contact: Prof. dr. ir. G. Lodewijks,
Chairman of the Nomination Committee, Tel: +31 15 278 87 93. E-mail:
G.Lodewijks@3mE.tudelft.nl

Application
Send your letter of application along with a 
complete resume before January 1, 2006 to: 
Mrs. drs. I.M.J.M. Emmerik, Department of
Personnel and Organization, Faculty of 3mE,
Mekelweg 2, 2628 CD Delft, The Netherlands.
Tel: +31 15 278 58 94. 
E-mail: i.m.j.m.emmerik@3me.tudelft.nl

Delft University of
Technology offers

exciting chairs
www.vacatures.tudelft .nl

Help design the futureHelp design the future



Within our Classification Group, Marine Business stream, we seek a suitably
experienced marine engineer or naval architect to primarily deal with the Enhanced
Survey Programme (ESP) and Condition Assessment Scheme (CAS) survey work.

Reporting to the senior principal surveyors for the tankers and dry cargo ship 
sections respectively, you will be responsible for: monitoring and dealing with all 
ESP and CAS survey preparation procedures; the issue of ESP documentation; and 
the monitoring of various International Association of Classification Societies (IACS)
unified requirements that are currently being retrospectively implemented for general
dry cargo ships and bulk carriers. You will also be delivering training lectures and
technical presentations on these subjects to both internal and external audiences.

Ideally possessing a degree in marine or ship engineering, naval architecture or the
equivalent, you must be able to demonstrate proven survey experience as well as a
good understanding of the hull structure of ships and the IACS unified requirements.
Membership of a relevant technical, professional institution and registration as a
chartered engineer will be an advantage for this challenging role. 

Equally capable of working alongside and leading a team of colleagues, you will 
be self-motivated and able to focus on the delivery of results, sometimes within 
very tight deadlines. Some travel overseas at short notice may also be necessary.

To apply, please quote ref: MBS-CLASSt11 and send a full CV with a covering letter
highlighting your particular strengths and current salary details, by Friday, December 2,
to kerry.forrest@lr.org or alternatively write to her at the address opposite.

SENIOR MARINE SURVEYOR
Lloyd’s Register Marine Business, London    To £50,700 plus benefits

The Lloyd’s Register Group is an independent risk
management organisation that works to improve
its clients’ quality, safety, environmental and
business performance throughout the world,
because life matters.

Our expertise and activities cover shipping,
railways, other land based industries and oil and
gas. Working from around 175 offices we employ
some 5,000 personnel. We operate independently
of any government or other body.

Committed to equal opportunities

Lloyd’s Register is an exempt charity under the 
UK Charities Act 1993

Lloyd’s Register
71 Fenchurch Street
London EC3M 4BS, UK

T +44 (0)20 7709 9166
F +44 (0)20 7423 2059
E kerry.forrest@lr.org

www.lr.org
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specialist recruitment to the offshore & marine industry

Careers

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

e:  marine@matchtech.com
w:  www.matchtech.com
t:  01489 898160 

Senior / Principal Naval Architects South Coast £25-42k
Experienced Naval Architects required for a Major UK Shipbuilder. The
successful candidate will have a minimum of 3-5 years experience in a
Naval Architecture background and will be competent in ship design,
equipment selection and specification writing. Applicants will need a
flexible attitude to travel both within the UK and overseas.

CVF Structural Interface Engineer South West £350/day LTD
Unique opportunity for a Structural Engineer to work on the much
anticipated Future Aircraft Carrier project. Responsibilities will involve
ensuring technical interfaces are identified and delivered. You will be
responsible for ensuring technical consistency during detailed design
between sites. Candidates should hold a relevant degree and will ideally
have around 10 years work experience in the marine or oil and gas
industries. Possibility of contract extension. Minimum 6 months contract
with possible extension.

Senior Composite Design Engineer South Coast to £40k
A large multi discipline consultancy are looking for a broad minded
composite engineer to join their specialist structures setup. Applicants
will need to be keen to push the boundaries of hi-tech advancement.
Candidates backgrounds can be varied, but specialist experience in
composites is essential. This role will involve the opportunity to develop
Project Management skills.

in the Marine Industry

Senior Naval Architect, Ireland 

Promara Ltd is a Marine Consulting Company based
in Ireland with clients in Fishing, Commercial and
Leisure Fleets. Established in 2003 Promara Ltd has
achieved a strong position in project & new-building
supervision, refits and all aspects of survey work.
We will move to new premises by October 2005.

We wish to recruit a Senior Naval Architect.
The successful applicant will have considerable
experience and will play a key role in the development
of the Company. The role will involve:

Design & modification of fishing vessels and
commercial craft of all sizes
All aspects of Stability work
Compliance with National & International regulations

Please write, with CV, to Promara Ltd, 
3 Castlecourt, Mallow, Co. Cork, Ireland.
Email sales@promara.ie  or  fax +353 22 22467

www.promara.ie 

FACT, NOT FICTION
FACT, NOT FICTION
FACT, NOT FICTION
FACT, NOT FICTION
FACT, NOT FICTION
FACT, NOT FICTION
FACT, NOT FICTION

FACT, NOT FICTION
FACT, NOT FICTION
FACT, NOT FICTION
FACT, NOT FICTION-
FACT, NOT FICTION

IF YOUR NEXTADVERTISING SCHEDULE 

INCLUDES TITLES 

THAT AREN’T AUDITED FOR
CIRCULATION.....

ask.... WHY?

ABC audited circulation 10,167
January - December 2004

FACT, NOT FICTION
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SIGNIFICANT SHIPS OF 2005

A publication of
The Royal Institution of Naval Architects

The Royal Institution of Naval Architects  will publish the sixteenth edi-
tion of its annual Significant Ships series in February 2006.  Produced in
our usual technically-orientated style, Significant Ships of 2005 will pres-
ent approximately 50 of the most innovative and important commercial
designs delivered during the year by shipyards worldwide. Emphasis will
be placed on newbuildings over 100m in length, although some signifi-
cant smaller cargo ships, fast ferries and offshore vessels will be consid-
ered, including a cross-section of ship types, with each vessel being
either representative of its type or singularly significant.  Each ship pres-
entation  will comprise of a concise technical description, extensive tab-
ular principal particulars including major equipment suppliers, detailed
general arrangement plans and a colour ship photograph. Newbuildings Nominated:

Norwegian Jewel, Shanghai Highway,
Excelsior, Benchijigua Express, Stena
Paris, Speciality, Puli, Sunbird Arrow

plus many more

Non-member £36 (RINA member £31)
Or Order a set:

One copy of Significant Ships 2005
& one copy of Significant Small Ships 2005

price £47 (RINA member £40)

PRE-PUBLICATION OFFER

When ordering please advise if printed or CD ROM format is required, contact :
The Marketing Department,

RINA, 10 Upper Belgrave Street, London, SW1X 8BQ, UK.  Tel:+44 (0)20 7235 4622  Fax +44 (0)20 7259 5912  
E-mail: publications@rina.org.uk  Website: www.rina.org.uk

AVAILABLE IN PRINTED OR CD-ROM FORMAT
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marine web directory
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Watson House, 2 Cora Street
Barry, Vale of Glamorgan
CF63 4EP, United Kingdom

Tel: (01446) 739127
Fax: (01446) 732945

e-mail: robin@rawcoltd.fsnet.co.uk 

M FARLANE - SHIPDESIGN
Ship Design - Naval Architecture - Marine Engineering

Le Panorama C D - 57 rue Grimaldi - 98000 MONACO
tel +377 97 70 69 26 - fax +377 97 70 69 27

robert@mcfarlane-shipdesign.mc www.mcfarlane-shipdesign.mc

Passenger Ships Commercial Yachts

c

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

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

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

DESIGN SERVICES
Whole Lifecycle Marine Consultancy
• Naval Architecture
• Marine Engineering
• Ship Design
• Human Factors
• Safety Management

• Requirements Engineering
• Litigation & Expert Witness
• Acoustic, IR & RCS Signatures
• Engineering Dynamics & Simulation
• Supportability Engineering

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

Customer Solutions & Support

KKeerrsstthhoolltt TTeeaakkddeecckkssyysstteemmss BBVV
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BURNESS CORLETT - THREE QUAYS
THE MARITIME CONSULTANTS:

Ship Design - Naval Architecture
Marine Engineering & Surveying

Southampton:
Tel: 023 8033 9449
Fax: 023 8033 9440
email: info@bctq.com

London: (Commercial Ship Division)
Tel: +44 (0)20 7929 2299
Fax: +44 (0)20 7929 1650
email: enquiries@bctq.com

Proven design and support of:
z High Speed Ferries

z Para-Military Vessels
z 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: fbm@babcock.co.uk
www.babcock.co.uk   www.fbmuk.comFB
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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:

Debbi Bonner, Group Advertisement Manager, RINA
dbonner@rina-org.nl     Tel: +44 7767 791181

www.bctq.com

BURNESS CORLETT - THREE QUAYS
THE MARITIME CONSULTANTS:

Expert Legal Services 
Casualty Investigations

Nautical Science
Surveying

Isle of Man:
Tel: 01624 822808
Fax: 01624 822825
email: iom@bctq.com

London: (Expert Services Division)
Tel: +44 (0)20 7621 2943
Fax: +44 (0)20 7929 4167 
email: london@bctq.com

www.bctq.com
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TRANSACTIONS PART A (IJME) PART B (IJSCT) & ANNUAL REPORT 

INTERNATIONAL JOURNAL OF MARITIME ENGINEERING (IJME)

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

• 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.

Published Quarterly
• In depth coverage of small craft/small ship design, building & 

technology.
• Specialist sections include: fast ferries, tugs, salvage & offshore,

patrol & paramilitary craft, coastal & inland waterway vessels,
pilot boats, propulsion and transmissions.

• Advances in construction
materials, electronics,
marine equipment.

• Contract news and the latest
market developments.

Published 6 times a year

2005 SUBSCRIPTION
UK: £100  Europe: £105   Overseas: £115   Ref: J6

2005 SUBSCRIPTION
UK: £76  Europe: £81   Overseas: £91   Ref: J7

2005 SUBSCRIPTION
UK: £33   Europe: £38   Overseas: £43   Ref: J8

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

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

Members   Volumes 147 (2005)   Price per volume   £40   Ref BV05 Non-Members Volumes 147 (2005) Price per volume £115  Ref BV0147

2005 Members Part Ref: IJME05 Set Ref: ST05 Part A1 Part A2 Part A3 Part A4 Set     
£9 £9 £9        £9 £25

Prices are inclusive of postage and packaging

A selection from the RINA bookshop

2005  Members Part Ref: IJSCT05 Set Ref: SS05 Part B1 Part B2 Set  
£9   £9 £15

Non-Members Part Ref: IJSCT05 SetSS105 Part B1 Part B2 Set 
£18 £18 £30 

Non-Members Part Ref:IJME05 Set Ref: ST105 Part A1 Part A2 Part A3 Part A4 Set
£18 £18       £18 £18 £58

INTERNATIONAL JOURNAL OF SMALL CRAFT TECHNOLOGY (IJSCT)

BUSINESS FUNDAMENTALS FOR ENGINEERS
By Professor Chengi Kuo FRINA Ref BFE01
This book deals with essential business topics, so often treated in
a specialised and lengthy way, as related to practical engineering
situations.  Eight chapters cover: business and the engineer;
fundamental elements of business; markets; management; money;
manpower; case examples; and application.  This volume provides
engineering students and practising engineers with an affective
and well-integrated introduction to business.
Price £20 (RINA member £19) 
+ p&p UK £7 Eur £8 OVS £12
DRYDOCKING & SHIPBOARD MAINTENANCE
A Guide For Industry - First Edition -  Ref: DRYD 
The need for shipboard maintenance in an age of the principles of
International Safety Management (ISM) has never been more
important.  If the industry is to operate at all it must be within the
safety guidelines.  Many shipboard tasks fall inside the planned
maintenance programmes which can be conducted on a day to day
basis but many of the annual tasks required to operate ships tend
to accumulate and can only be catered for within a docking
scenario. Over 100 Photographs - Numerous diagrams and check
lists.  Listing of Dry Dock operations, handling facilities, main
ship builders and repair yards.  International listing of countries
with Dry Docking and Ship Repair facilites.
Price £40 Members £37  
+p&p UK Free EUR £5.00 OVS £9
FATIGUE ANALYSIS OF SHIP STRUCTURES  
by S. Petinov Ref: FASS
The author discusses in detail the fundamentals and recent
advances in fatigue analysis with special emphasis on crack
mechanics and fatigue design of structural details. Chapters:
Behavior of materials under alternating loads; Crack initiation;
Crack propagation; Applications of fatigue analysis; Appendices.
The book is for engineers, research staff, professors and graduates
engaged in fatigue preventing design and survey, fatigue studies of
materials and structures, planning repair and maintenance, and
strength standard development. 
Price £84.00 (RINA Member £79) N. America/Canada £6
ROW £16 
FULLY REFRIGERATED LPG CARRIERS 
By Syd Harris FRINA Ref: FRLPG
This new publication , claimed by the author, gas shipping
consultant Syd Harris, as unique, provides the first comprehensive
study of the design and development of fully refrigerated LPG
carriers.  It spans a period from the challenging and exciting
refrigeration breakthrough in the late 1950s to the present day,
having been written from a naval architecture's point of view and
by a man who has spent his whole working life in the gas sector.
Price £75 (RINA Member £70) 
+p&p UK Free Eur £7 OVS £14
IMPROVING SHIP
OPERATIONAL DESIGN
Compiled By The Nautical Institute Ref: ISOD
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 practitioners.  The book  is
essential reading for all those involved in the design process
whether in a shipping company, independent design office or
shipbuilder.  Also sea staff will understand more fully their
essential role in communicating with design staff, particularly
when standing by a new building.
Price £23.57  Members  £21.57 
p&p UK £3.50 Eur £6 OVS £9.50

INVESTIGATINGS: SHIPS  For 8 -12 year olds
By Chris Oxlade  - Consultant  Trevor Blakeley FRINA
Get your children or grand-children interested in the workings
of Ships & Boats early Ref: ISHIP

This book explores the world of ships and boats, from the
earliest hulls made from wood and skin, to modern cargo ships
and powerful speedboats. Practical and easy-to-do projects will
show you how ships work and what makes them go. Make your
own yacht into the wind, what makes a submarine dive and
resurface. 20 informative sections explain the history of ships.
Over 16 practical projects to help you discover how ships work.
Contains over 250 full-colour illustrations and explanatory
artworks.
Price £5.95 Member £5.95 + p& p UK £2 Eur £4 Ovs £8
MULTI-HULL SHIPS  
By V. Dubrovsky FRINA, A. Lyakhovitsky Ref: MHS
Catamarans, SWATH, and other multi-hull ships are among the
dynamically progressing types of marine vessels both in terms of
performance and production growth.  This progress has been
accompanied by a remarkable growth in the number of technical
publications. Although these publications, scattered over many
sources, decades, and languages, constitute a great database they
cannot fulfill the demand for a comprehensive state-of-the-art
reference book.  This monograph satisfies such demand.  For
multi-hull ships it is what “Principles of Naval Architecture”
(PNA) is for traditional ships. 
Price £185  (RINA Member £175) 
p&p N. America/Canada £6, ROW £16 
SD14: THE FULL STORY
JOHN LINGWOOD  Ref: SD14
The SD14 is almost extinct, and this book is a fitting tribute to a
much-admired British-designed cargo ship. Indeed, it should
become the definitive history of the SD14 its derivatives.  It
provides a first-hand account of the SD14's conception and
planning from a member of the design team, with many personal
insights into the shipbuilding industry of the 1960s.  Included are
full career details of every SD14, the Prinasa-121s, the SD15 and
the three SD18s: a total of 228 ships built by seven yards in four
countries.  Every ship is illustrated, usually at several stages of its
career, 99% in full colour.
Price £29.50 Members £26.50
+ p&p UK £6  Eur £8  ROW £16
SEAKEEPING: Ship Behaviour in Rough Weather
(Second Edition)
By Dr A R J M Lloyd FEng FRINA Ref: SEA01
Comprehensive revised account of waves, ship motions, trials,
model testing, probability formulae, roll stabilisation, added
resistance, slamming, deck wetness, propeller emergence, human
factors, seakeeping criteria, operational effectiveness and the
effect of hull form and size on seakeeping.  Worked examples and
design recommendations
Price £45 (RINA Member £43)
+ p&p UK £5.50 Eur £8 OVS £16

SHIP DYNAMICS FOR MARINERS 
I C Clark   Ref:   SHDM
This well illustrated and thoroughly researched book covers the
subject of ship motion.  Seafarers through ages have known what
ship motion is because they experience it.  However predicting
motion in advance to better control a ship requires knowledge of
the physical principles involved. This single volume contains a
wealth of information.  It is very thought-provoking as well as
being very informative.  Mr Clark's unique style of illustrating
complex hydrodynamic interactions enables this book to reach
across the boundaries between naval architect and mariner. Even
experienced naval architects and mariners will find much to
interest them. The author is to be congratulated in putting across
some quite complex physical phenomena in a way which is so
easy to follow.
Price: £50 Members £40
+p&p UK £5.50 EUR £7.50 OVS £15

SHIPS WITH OUTRIGGERS 
by V. Dubrovsky FRINA Ref: SHWO
This new book is focused specifically on a multi-hull-ship type
having one or more small hulls, called outriggers, connected to a
much larger main hull of any form. This book is kind of a
supplement to the recently published MULTI-HULL SHIPS by
Dubrovsky & Lyakhovitsky (MHS). Like MHS, the new “Ships
with Outriggers” provides detailed technical discussions of
arrangements, hydrostatics, propulsion and seakeeping in calm
and rough seas, maneuvering, strength, and design of these ships,
assuming that the reader is generally familiar with the background
or can find it in MHS”. 
£60 (RINA Member £57) 
+ p&p N America/Canada £4 ROW £11
When purchased with Multi- Hull Ships 
£25 RINA member £23 + p&p for MHS only.

SIGNIFICANT SHIPS OF 2004
By John Lingwood MRINA Ref: SIG04
One of RINA’s most popular publications. Significant Ships has
been published annually every February since 1990 and presents
in one volume approximately 50 of the best commercial designs,
completed by shipyards worldwide in the preceding year.
Emphasis is placed on newbuildings over 100m in length,
although some significant smaller cargo ships, fast ferries and
offshore vessels may also be considered Concise technical
information, general arrangement plans and a colour illustration of
each ship.  Individual copies or a set from 1993-2004 can be
purchased.
Price £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
perspective of 60 years in the maritime world.   He tells of the
glorious days when UK shipowners were in their prime before
their rapid and ignominious collapse, how merchant shipbuilding
sank without trace despite large subsidies, and the 'head in the
sand' philosophy of management and unions towards foreign
competition.  Throughout the book the author touches on his
involvement with these major sections, but also with the many
supporting activities.  
Price £17.50 ( RINA Member £15.50) 
+ p&p UK £2.50 Eur£3.50 ROW £7.50

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.
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ORDER FORM

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

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

I enclose a cheque/for payable to RINA.

Please charge my Credit Card No:

Expiry date: Signature: 

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

Please send me the following:

REF:NA/NOV

REFERENCE QUANTITY PRICE

TOTAL:

2005 Design and Operation of Bulk Carriers Ref: BC05 £115 £95
Heavy Transport & Lift Ref: HEA05 £115 £95
Warship 2005: Naval Submarines 8 Ref: WS05 £115   £95
Recycling of Ships & Other Marine Structures Ref: RCY05 £115   £95
Fishing Vessels, Fishing Technology & Fisheries Ref: FIS05 £115 £95
CFD Technology in Ship Hydrodynamics Ref: CFD05 £115 £95
Human Factors in Design Saftey & Operation Ref: HF05 £115 £95
Design & Operation for Abnormal Conditions 111 Ref: AC05 £115 £95

2004 High Speed Craft Ref: HS04 £115 £95
European Shibuilding, Repair & Conversion the Future Ref: EV04 £115 £95
Small Craft Regulations Ref: SC04 £115 £95
Design & Operation of Gas Carriers Ref: GAS04 £115 £95
Warship 2004 - Littoral Warfare & Expeditionary Force Ref: WS04 £115 £95
Waterjet Propulsion 4 Ref: WP02 £115 £95
Design & Operation of Trimaran Ships Ref: 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: DRY03 £115 £95
Advanced Marine Materials: Technology & Application Ref: AMM03 £115 £95
The Modern Yacht Ref: TMY03 £115 £95
Warship 2003: Airpower at Sea Ref: WS03 £125 £105
Design & Operation of Container Ships Ref: CONT03 £115 £95
Passenger Ship Safety Ref: PASS03 £115 £95
CFD 2003: CFD Technology in Ship Hydrodynamics Ref: CFD03 £115 £95

2002 High Speed Craft Technology & Operation Ref: HS02 £115 £95
Safety Regulations and Naval Class Ref: SR02 £125 £105
Human Factors in Ship Design & Operation Ref: HF02 £115 £95
High Performance Yacht Design Ref: YA02 (CD Rom only) £100 £80
Formal Safety Assesment Ref: SA02 £115 £95
Ship Design & Operation For Environmental Sustainability Ref: ES02 £115 £95
Warship 2002 - Naval Submarines 7 Ref:WS02 £125 £105
Design & Operation of Sail Training & Charter Vessels Ref: ST02 £95 £80
Learning from Marine Incidents II Ref: MI02 £115 £95

2001 Design & Operation for Abnormal Conditions II Ref: AC01 £115 £95
Design & Operation of Bulk Carriers - Post MV Derbyshire Ref: BC01 CD £100 £80
Fast 2001 - 6th International Conference on Fast Sea Transportation Ref: FT01 £250 £200
Warship 2001: Future Surface Warships Ref: WS01CD (CD Rom only) £115 £95
Small Craft Safety Ref: SC01 £100 £80
Waterjet Propulsion III Ref: WP01 £115 £95

Non-Members Members

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.
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November 7-9 2005: Ship Repair &
Conversion 2005, Dubai, UAE. Contact:
Lloyd's List Events, Mortimer House, 37-41
Mortimer Street, London W1T 3JH, UK. 
E-mail: maria.alm@informa.com www.
shiprepairex.com

November 8-9, 2005: Launch and Recovery
of Manned and Unmanned Vehicles from
Surface Platforms: Current and Future
Trends, Maryland, USA.  Contact: The
American Society of Naval Engineers.  E-mail:
asne-launch-recover@noesis-inc

November 22-23, 2005: The 20th Annual
European Autumn Gas conference, London,
UK. Contact: Judith Patten. Tel: +44 20 
8241 1912. Fax: +44 20 8940 6211. E-
mail:judithpatten@wwmail.co.uk www.theeagc
.com

November 23-24, 2005: Safety Regulation
and Naval Class II, London, UK. Contact:
Sophie Armitage, RINA, 10 Upper Belgrave
Street, London, SW1X 8BQ. Tel: +44 20 7235
4622. Fax: +44 20 7259 5912. E-mail:
sarmitage@rina.org.uk

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

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 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

May 16-18, 2006: RoRo2006, 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.roroex.
com

May 16-19, 2006: The International Marine
Design Committee (IMDC 2006), Michigan,
USA.  Contact: IMDC2006 Technical
Committee. E-mail: IMDC2006TC
@umich.edu

July 10-12, 2006: 3rd International ASRANet
Colloquium, integrating structural analysis,
risk, and reliability, Glasgow, UK. Contact:
Professor P K Das, Department of Naval
Architecture and Marine Engineering,
Universities of Glasgow and Strathclyde, Henry
Dyer Building, 100 Montrose Street, Glasgow
G4 0LZ, UK. Tel: +44 141 548 3462. Fax: +44
141 522 2879. E-mail: p.k.das@na-me.ac.uk

September 26-29, 2006: SMM, international
shipbuilding fair, Hamburg, Germany.
Contact: Hamburg Messe und Congress GmbH,
St Petersburger Strasse 1, 20355 Hamburg,
Germany. Tel: +49 40 3569-0. Fax: +49 40
3569-2180. www.smm 2006.com

January 23-25, 2007: INMEX, Malaysia.
Contact: Ms Anjali Pandit, Manager - Events &
Expos, PDA Trade Fairs. Tel: +91 80 2554
7434. Fax: +91 80 2554 2258. E-mail:
anjali@pdatradefairs.com www. pdatradefairs.
com/inmexmalay.html 
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• Providing up-to-date technical information on commercial ship 
design, construction and equipment

• Regular reports on centres of shipbuilding activity worldwide
• Comprehensive, technical descriptions of the latest newbuildings
• News, views, rules & regulations, technology, offshore, 

CAD/CAM, innovations
• Includes the bi-monthly publication, WARSHIP TECHNOLOGY
• Plus quarterly publication, OFFSHORE MARINE TECHNOLOGY

• Provides up-to-date technical information on commercial small 
craft/small ship design, construction and operation

• Covers a comprehensive range of vessel types from 5m up to 100m in 
length, including fast ferries, workboats, fishing vessels, patrol boats, 
pilot boats, tugs and offshore vessels

• Regular features on propulsion technology, new marine equipment, 
construction materials and CAD/CAM

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

• 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

Published 10 times a year

Published 6 times a year

Published quarterly

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 

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

2006 SUBSCRIPTION
UK £105   Eur £110   OVS £120   Ref: J6

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

2006 SUBSCRIPTION
UK £35   Eur £40   OVS £45   Ref: J8
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Credibility

Flexibility

Vessel integrity

Maintenance

Reputation

Risk management

Safety matters

Regulations

Crew welfare

Efficiency

Pollution

Cost reduction

L IFE  MATTERS

Life at sea is a turbulent business. There is much to watch out for – such as
crew welfare, pollution and vessel integrity. But when it comes to classification,
we’re looking to the future, investing in research, improved services and quality
training because we are committed to your safety matters.

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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