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A Global Technology Partner to the Marine Industry

Through innovative solutions, high competence and true global
capability, ABB Marine contributes to high-performance vessels
and more profitable operations.




The Electric Power and Propulsion Frontrunner

First in Innovation

ABB Marine is the leading
manufacturer of electric power
and propulsion systems. We are
a global maritime organization,
providing reliable, safe and
environmentally friendly
solutions and qualified services
to reduce operational costs and
ensure optimum vessel lifecycle
Jor our customers.

Equipped with 1 x 13 MW Azipod® propulsion,
MS Norilskiy Nickel is a double-acting Arctic
Container Vessel for year-round operation in
both open waters and heavy ice conditions.

Customer focus

For ABB, customer satisfaction and loyalty are
the true measure of quality. For decades we
have worked closely with our customers -
shipyards, operators and owners - to contribute
to the advancement of modern ship design,
building and operations. Today, ABB has the
largest installed base of electric propulsion

of any supplier worldwide, and the number of
vessel types and customers preferring electric
propulsion is continuously increasing. We
recognize our important role in the value
chain, and as the industry evolves, ABB is
well positioned to continue supporting our

customers in the success of their business.

A tradition of innovation

At ABB Marine we believe that technological
advancement is the key to future success. The
solutions we offer today are based on more than
half a century of experience and step-by-step
development where new technology is released

without compromising reliability and safety.

Our Azipod® system is an example of techno-
logical innovation with such clear advantages
that it has established an industry standard in
several important vessel segments. Since its
introduction over a decade ago, an ever
increasing number of vessel types have been
designed and built with Azipod®. With the
recent introduction of CRP Azipod®, ABB has
taken yet another important step ahead in the

evolution of modern ship propulsion.

first in experience

ABB has supplied electric power and propulsion systems to ships
for over 60 years and has the longest experience and highest
number of deliveries of any company in the world.

In 1983, we delivered the world’s first AC electric propulsion system,
which remains today’s leading technology, to research vessel Aranda.
In 1990, we revolutionized ship propulsion with delivery of the first
electric podded propulsion system, Azipod®, to service vessel Seili.
With Compact Azipod® in 2000 and CRP Azipod® in 2002,

ABB’s tradition of innovation continues.

1978 | World's first onboard MV power installation
@ World's first AC propulsion system

m Introduction of Azipod® propulsion

m Introduction of Compact Azipod®

2002 | Introduction of CRP Azipod®




| A Worldwide Maritime Organization

Serving our Customers

The marine industry is one
of ABB s core markets and
ABB Marine is a partner with
powerful resources - human,
technological and financial.
Signing a contract with ABB
is a commitment from a
partner who can take full
responsibility throughout all
project phases - from concept

«-} to project and ongoing
L operational support.

Advanced 3D modeling
tools and model tests are
important elements in the
verification of new designs
and constructions.

Strategically located and organized

With strong local presence in all strategically important
shipping and ship building areas, ABB Marine works
closely with our customers on a global scale. Organized
and coordinated by two Centers of Excellence - CoE
Cruise & Ferries and CoE Oil & Gas Related Vessels -
ABB Marine is structured to meet the needs of different

marine and offshore market segments.

Each CoE is divided into several vessel-specific groups
with long experience and in-depth knowledge of
individual vessels such as as LNG carriers, drilling rigs,
offshore support vessels, ice-going vessels, cruise ships
and ferries to provide unique, targeted competence
and services. This enables us to keep pace with the
ever changing demands of the various markets and
forms the basis for ongoing development and optimi-

zation of our vessel-specific solutions and services.

Competence & project execution

ABB offers broad core competence spanning from
vessel hydrodynamics to electrical engineering and
information technology. This wide-spread expertise is

decisive to creating superior, integrated solutions.

Through cross-border cooperation and coordination
of resources, ABB Marine executes projects effectively
around the world. We have decades of experience
with large and small projects, and our involvement in
any project can range from straightforward product
supply to total customized electric power and

propulsion solutions.

ABB provides system development and engineering,
manufacturing, project management and customer
support from a single entity. By taking full
responsibility for the concept and integrating all
functions, ABB avoids the problems that commonly
occur as a result of multiple contractors and

equipment suppliers.

with local presence in more than 100 countries

ABB has a worldwide network of Marine Service Centers

with over 200 committed service specialists. Combined &

with local ABB offices and service resources in more than ®
100 countries, we provide our customers the best ship

care the industry has to offer.

From South America to the Barents Sea, ABB system
specialists are available around the clock 365 days a year
to provide any system support you may require.



] Systems and Solutions

A Complete Range

of systems for the world fleet

rat

Project Services: Conceptual design, project management, engineering, fabrication, installation,and commissioning
Customer Support: Preventive maintenance, planned repair and dry docking, on-call services, system commissioning, spare parts, modernization, training

The foundation for ABB
Marine’s system solutions is
broad maritime engineering
expertise combined with
ABB'’s world-leading
product platform within
electric power, drives and
automation technology.

A full range of AC and DC
drives designed for demanding
marine duty:

ABB has extensive knowledge
and experience in supplying total
vessel-specific solutions which
may include:

A wide selection of medium and
low voltage systems:

A standardized product with
short delivery time - ideal propul-
sion system for smaller vessels

The industry-leading electric
azimuthing podded propulsion
system:

e Covering the full 5 to 28 MW
power range

A unique contra-rotating
podded propulsion system:

A complete range of AC electric
propulsion and thruster systems:

e Conventional shaftline e Superior propulsion efficiency ® Generators

propulsion e From the smallest LV to the

e High propulsion redundancy and thrusters for e.g. drilling rigs: e Distribution switchboards largest MV appiication

e Complete electric power systems

Compact Azipod® Propulsion
Power Generation and Distribution
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| Electric Propulsion

Setting New Standards

in electric propulsion

The preferred choice for an increasing
SinCe delivery Of the ZUOVld’S number of vessels types

ﬂ?"S tACp 1"Op ulsion Sy stem ABB is the world leader in electric propulsion and
in 1983, ABB bas equipped offers a full range of systems - from variable speed

400 / d 1 electric machinery for shaftline propulsion and
over vessels dn ﬂ oating mechanical thusters to a unique family of podded

structures with variable propulsion systems. i — .—. ) # e T e

speed electric propulsion
[ N1}

Through our worldwide operations, we obtain -

systems. This is equivalent first-hand knowledge of user requirements, and
our systems represent the accumulated experience

to a total rated p ower Of we have gained through more than 60 years of
3,500 MW close cooperation with shipbuilders, operators

and designers.

Electric propulsion is well established in many ship
segments and is emerging in several new ones. The
ever increasing demands on safety, reliability,

operational economy and environmental performance

are the driving force behind the growing number of In 2005, ABB was awarded an order from Samsung Heavy Industries for state-of-the-art

. o . electric propulsion systems for nine new LNG Carriers - six for owners A.P. Mgller and three for “K” Line.
vessel types investigating and selecting the advantages

of electric propulsion.

Over the last two decades, ABB
has delivered electric propulsion

SESE toa Slt?ad”y growing number of The main advantages of electric propulsion
vessel types.

Innovative Marine Drives

Utilizing ABB’s award-winning DTC (Direct Torque Control) motor control

- Safety and reliability with improved maneuverability, method, our marine drive systems offer the most accurate speed and

high redundancy and standardized, proven technology torque control of any variable speed drive system available - with or

.. L without tacho. DTC provides a response time of up to ten times faster

- Increased payload through efficient modularization

. . . than conventional control methods (flux vector and PWM), resulting in

and flexible location of machinery components . . . I
an immediate and smooth drive control with minimum wear and tear

- Environmental benefits from lower fuel consumption on the mechanical system.

and emissions resulting from constant speed engine

. . o . . - ABB's series of low voltage propulsion drives cover the ran t
operation with optimized loading and high efficiency ories of fow votlage propllision drives cover the range Up 1o

5600 kW and are available in air- and water-cooled versions. ABB’s

- High petrformance in tough conditions due to series of medium voltage drives is available for applications up to more

maximum torque at zero speed than 30 MW. Both series can be delivered as single drive or as

multi-drives with a common DC bus.
- Better comfort for crew and passengers due to

reduced vibration and noise

- Flexible general arrangement and easy

installation compared to diesel mechanical systems

- Reduced lifecycle cost by improving the operational
o economy with reduced fuel consumption and — e

maintenance cost















I Total Solutions

A Total ABB Solution

ABB bhas the technology and
expertise to provide reliable
and cost-effective integrated
electric system deliveries.
With vast experience, we
offer vessel specific solutions

designed to fulfill the unique
needs and requirements of
each individual customer.

Offshore support vessels are an
example of a vessel segment where
ABB provides broad turnkey solutions
in cooperation with ship designers
and other equipment suppliers.

WL T AT TN NYG

Better overall performance

The high demands made on vessel performance
and overall reliability and safety have resulted in
increased focus on the total vessel concept and
the interaction between the equipment and systems
installed. Several advantages are gained through a
solution that encompasses the complete power

plant, propulsion and control systems in its entirety.

To ensure maximum reliability, ABB uses computer
simulation in the system design process. Simulation
provides an excellent means of studying equipment
performance and interaction between systems under
all normal and abnormal situations, such as crash
stops and short circuits. In this way, safe operation of
the propulsion system and the quality of electricity
supply can be predicted and ensured under all

operating conditions.

A single source solution

To meet the growing demands for an ever increasing
scope of supply, ABB cooperates closely with leading
ship consultants and complementary equipment
suppliers and manufacturers to offer comprehensive
solutions which can include everything from ship
design and engineering to complete equipment
packages, including all necessary project management,

commissioning services and operational support.

cuts costs and improves overall standards

Holland America Line’s new cruiseship Oosterdam is equipped with a total ABB solution
including electric power plant, Azipod® propulsion and integrated automation.

Is
Bﬁgﬂgdpgzﬁienlﬁgtomation Communication Line o Shore To cruise and ferry vessels, ABB delivers
Pos. Ref. Systems . X . .
extensive total solutions which may include
X Terminals electric power generation and distribution,

electric propulsion and integrated automation.
Plant Network

Tunnel
Thrusters

Engine
Control

Aux. Power
Generation
& Distribution

Fieldbus
Network

Azipod
Control Propulsion

Network

Main Power
Generation Drives
& Distribution
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Marine Services

Global Ship Care

With each delivery, ABB
customers gain a qualified
Marine Services partner who
can ensure optimal system
performance and compreben-
sive support worldwide. Our
specialized Marine Services
address the needs of each
individual vessel and customer
- assuring bigh performance
and reliability throughout the

life of your vessel.

ABB Marine service engineers
are certified through the ABB
Marine Academy, ensuring

the highest standards and
product skills for your onboard
service requirements.

A world-class service organization

To meet higher standards and enhance vessel
performance, today's equipment is becoming
more complex and sophisticated. Upholding
the integrity of the equipment requires effective
service and maintenance regimes and a sound
understanding of the operational requirements
of the equipment. To support our customers in
this area, ABB has a global Marine Services
organization, providing a broad range of

specialized services and support.

A broad range of services

- Preventive Maintenance — ABB offers tailored
Service Agreements, Condition Monitoring services
and an Electronic Maintenance Support Tool (eMST)
for on-line assistance of maintenance tasks.

- Planned Repair & Dry-docking — Local ABB
service units can be used worldwide for major and
minor repairs as well as overhauls and reconditioning.
- On-call Services — ABB provides 24-hour telephone

support, technical support from system specialists

and onboard service from our expert service engineers.

- System Commissioning — Together with the
project team, our service engineers are actively
involved in commissioning to ensure a successful
start-up and to get acquainted with the vessel and the
future operating crew.

- Spare Parts — To minimize downtime of any critical
function, ABB provides spare parts recommendations,
local spare parts handling and fast global shipping.

- Modernization — We offer modernization/upgrades
of propulsion and thruster systems, electric power
systems, drives and automation systems.

- Training — The ABB Marine Academy provides
standard and custom courses, safety courses, onboard

training, e-learning (eMST) and classroom training.

for maximum up-time and profitability

ABB Marine Academy

ABB Marine Academy offers a complementary range of learning
solutions that provide the necessary technical understanding and

working skills to guarantee full functionality of your ABB installation.

Courses are available at any of our worldwide Training Centers,
onboard your vessel or electronically via our novel Electronic
Maintenance Support Tool (eMST). Our training course portfolio
covers general, safety and advanced system training - targeting
both technical crew and deck crew. eMST enables Just-in-Time
access to highly pedagogic e-learning material, featuring photos,
videos, animations and instructional texts produced for the actual
onboard system.

Preventive Maintenance

Planned Repair & Dry-docking

On-call Services

System Commissioning

Spare Parts

Modernization

Training
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The Advantage of Experience

New Vessels

Owner Holland America Line. First vessel
in a series built by Fincantieri. ABB electric
power system, 2 x 17.6 MW Azipod®
propulsion and automation.

Owner Bourbon. Advanced offshore
support vessel built by Zhejiang
Shipbuilding. ABB electric power and
propulsion systems.

Owner Star Cruises/NCL. One ship in a
series built by Meyer Werft. ABB electric
power system and 2 x 19.5 MW Azipod®
propulsion.

Owner Ocean Rig. Semisubmersible
drilling rig built by Friede Goldman
Offshore. ABB electric power system,
thruster drives and drilling drive system.

Owner Royal Caribbean Cruise Line.
Fourth vessel in a series built by Meyer
Werft. ABB electric power system and
2 x 20 MW Azipod® propulsion.

Inigo Tapia

Owner Naviera F. Tapias. LNG carrier

built by Izar, Sestao Shipyard. ABB medium
voltage power system and onboard drive
systems.

all benefiting from ABB technology and experience

Owner Sinorail Bohai Train Ferry. Built by
Xin Gang SY, Tianjin City. Equipped with
2 x 4.1 MV Compact Azipod® propulsion
system from ABB.

Polar Discove

Owner Polar Tankers. Double-hulled
tanker built by Northrop Grumman Ship
Systems. ABB electric power system
and integrated automation.

Owner Royal Caribbean Cruise Line.
World's largest cruise ship built by Aker
Finnyards. ABB electric power system
and 3 x 14 MW Azipod® propulsion.

Island Pioneer

Owner Island Offshore. Multi-purpose
offshore support vessel built by Ulstein
Verft. ABB electric power and propulsion
systems.

Owner ShinNihonkai Ferry Co., Japan.
One of two new fast ferries built by Mitsubishi
Heavy Industries. ABB electric power system
and 17.6 MW CRP Azipod® propulsion.

'Y':, W
' S S
essels

Tempera

Owner Fortum. Ice-going double acting
tanker built by Sumitomo Heavy Industries.
ABB electric power system and 1 x 16 MW
Azipod® propulsion.

Owner Royal Navy. Survey vessel built
by Appledore Shipbuilders. ABB electric
power system and 2 x 1.7 MW
Compact Azipod® propulsion.

Owner JAMSTEC. Drilling research
vessel built by Mitsui Engineering and
Shipbuilding / Mitsubishi Heavy
Industries. ABB drilling drive system.

Owner Royal Norwegian Navy. Ice-breaking
coastguard ship built by Aker Yards, Langsten.
ABB electric power system, 2 x 56 MW
Azipod® propulsion and automation.

Owner Polar Pevek Ltd. Multi-purpose
icebreaking tug built by Aker Yards,
Langsten. ABB electric power system
and 2 x 5 MW Azipod® propulsion.

Owner Mayflower Energy Ltd. Turbine
installation vessel built by Shanhaiguan
Shipyard. ABB electric power system
and electric propulsion system.

Owner Far Eastern Shipping Co. (FESCO).

Double acting icebreaker and offshore support
vessel built by Aker Finnyards. ABB electric power
system and 2 x 6.5 MW Azipod® propulsion.
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