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Introduction

A 20 min you eat, | speak

A Questions? Just ask! Interrupt me.

A 15 min we discuss, | listen (of course in orderly fashion)
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Who I1s Martijn Berkhoff

A Believer in Sustainable and Renewable Energy A GREEN SHIPS

A Make connections and Share knowledge

A BSc Electrical Engineering, MSc Computer Engineering, TU Delft

A Consultant Electrical Systems at Imtech Marine Rotterdam

A R&D Green Ships and Innovative Energy Systems [' {‘ m




Imtech Marine
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Imtech - integrated multidisciplinary total solutions
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Imtech Marine is part of Imtech NV

Telephony/data

'. Yuel N

Buildings Research Airports

(Petro)chemicals Energy Marine

Automotive
industry

Infra/Traffic
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Imtech Marine today

A Global network:
1 73 Offices in 23 countries

A 2,500+ employees

A Since 1860

A >40% recurring business

A Both Project and Maintenance / Services

A Wide spread customer base
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Imtech Marine is built upon strong companies

Holland
Group

Sales and
Services around
Navigation,
Communication
and IT equipment

> 60 offices, in

Marine &
Offshore

New Build, Refits
and Service for
Offshore, Naval

Vessels and
Yachts

NL, UK, France,

Schiffbau-
/Dockbau-
technik

HVAC New
Builds, Refits

and Service for

Cruise Liners
and Naval
Vessels

Imtech
Marine
Germany

New Build, Refits
and Service for
Cargo Ships,
Work Boats and
Yachts

Van Berge
Henegouwen
Installaties

AV
Entertainment
and IT systems
for Super Yachts

Royal
Dirkzwager

Information
Broker for the
Rotterdam
Harbor

New Build and
Refits for Cargo
Ships, Naval
Vessels and
Yachts

Germany, ltaly,

20 countries Singapore, USA France, Singapore Germany and China The Netherlands The Netherlands

Through the integration of various leading marine companies in different market segments, Imtech Marine is able to
add value to its clients. Value creation takes place around new builds, refits, maintenance and the services portfolio.
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Our plans to expand our global network of service offices and
outfitting centres
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A wide range of end-customer markets

NAVY OFFSHORE YACHTS CRUISE CARGO
2 L Y —

Offshore = Construction Vessels | Platforms | Workboats
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A broad technology offering

Electrical Systems Ship Process Automation
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AV Entertainment
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Navigation & Communication
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The ability to offer whole ship solutions

* ™ VHF/UHF Antennas

X-Band Radar

_S-Band Radar
% ¢ | _RedundantLAN
GMDSS Console

Bridge Assist
Integrated Bridge

(IPYTV
= Laundry

Navigation Lights

> =

Satcom
VSAT

Shore Supply Conygl_’ger —

Supply Fan
Network

Galley & Laundry

Duct Work

Generators
——

Cable System

Bow-thruster Drive
Air Handling Unit

Chilled Water Plant

Emergency Switchboard

v/

\ | _
Switchboards
\ Cable System CcCTV AMS Control Station
Fire protection / Detection

E-Propulsion
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Our vision on Innovation

Zero Emission Ships
Unmanned Ships

Whole Life Cycle Management
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Currently Imtech Marine is competent in 9 green technology areas

Clean Diesel . ‘ Waste and

y Alternative .
Engines and Enerav Sources EEUEES Water
Gas Turbines 9 Management

Situation 2011 Intelligent \
Lighting
| Solutions
New Build Competences
- present within Imtech *

Green Ship |
Consultancy

Ship Hull
Design

Diesel Electrical Efficient HVAC
Systems Green Competences Systems
not present within Imtech yet

Exhaust_ Gas * All New Build Competences can be applied for retrofit projects too Shore.
Cleaning Connection

Maﬁggtra?%/ent ConsLLj)r\r/1thion Waste Heat | Routing Certification
: : Management
Systems Electrical Grids REBOYE) 9 Green Passport
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Green Ships in a nutshell
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Gr een, what 0s I n a na

A Very, very big subject

A Everyone has his/her own definitions

A Top down, functional decomposition
Maritime~ndustry

Whole ship, whole lifecycle

Energy, emissions
Mobility of ships
Electrical systems

Components
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Maritime context

~ Global CO2 emissions

A Maritime transport is the most energy
efficient transport mode

m International Aviation Intemnational

A i o4 Shipping
A Responsible for 90% of world trade by e 27%
VOlu me Rail -Domestﬁlghsiséppmg &

0y
0,5 % 0.6 %

A Maritime transport is responsible for Cother Tnepor
approximately 3% of global GHG (Roa S
emissions no
A Most projections show a rapid increase in
emissions Manufacturing
-~ . . . .. Industries and m Other
A Despite improvements in fuel efficiency, CONSITUCHON e Energy 19,3 %
growth in world trade outpaces efficiency 6%

Improvements
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Whole life cycle perspective

What is a Green Ship?

A ship should | eave no ofootprintso b

People
Building || Operation|| Scrapping Planet

@ @ §7 Profit

Materials Emissions Scrapping
Mining (Gas, Fluids, Solids) Beaching
Construction Noise/sound Recycling
Labour Vibrations Labour

Biological (bilge,

ballast)

Waste

Wave?
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What is NOT a Green Ship?

Emissions perspective

Toxic
NO,
CO
SO,
HCHO
NM-OG
NM-HC
THC

Greenhouse
N,O
CH,
CO,

Particulate Matter
10 pm, 2.5 pm
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Energy perspective

What is Green?
1. Use less energy

Switch off equi pment you

2. Use less or no fossil fuels

Diesel, Bunker, LNG, Coal (shore-power), nuclear

3. Increase energy efficiency

Energy you generate, should not end up as losses
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Ships propulsion efficiency

R ~y2
PE~Rxv=v3

Radiation 2
—

ILube oil 4

Wave making 9 Wind 1
Axial loss 6 i
AXlat J0SS friction 18
Rotational loss 4 —
Frictional loss 3 Gear 2
Propulsion -
Propeller 13 28 Cooling
Water 25
Exhaust Shaft Heat
27 43 30
Bunker
100

Source: TU Delft 2007
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What are Ships?

A A ship is a platform in a maritime environment

A System Engineering (functional decomposition)
I Functions, systems and components

Energy Mobility | Residentiall Commercia
perspective
Propulsion Crew: Eating, Operation: crane,
DP sleeping, hygiéne, dredging, tug,

heating, safety, fun cruise, yacht
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nsialied Mobility | Residential Commercia

35.1 MW  Propulsion 16knts 270 persons Pipe-welding, -coating, -
Diesel- DP3 laying, tensioners, cranes
electric
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Amenities and Extras

Motor yachtTwizzle offers the following yacht charter amenities:

Two 21ft CastoldiWater Jet tenders each with a 125 horse power engine,
A 12ft CastoldiWater Jet tender with a 125 horse power engine,

Two Yamaha 120hp wave runner jet skis,

Two 'Laser’ sailing dinghies,

Two kayaks,

A Hydraulic swim ladder,

a deck shower,

a removable professional fishing chair and equipment,

A Bauer Scuba diving compressor includibdgrox system,

Dive gear with tanks, Wateskis, Jacuzzi hot tub, Barbecue,

Kaleidoscope DVD, Centralized AV system, iPod docking station, Broadband, Extensive audio an
visual el ectrical entertainment systems sjuc
CD server with touch screen remotes throughout the yacht.

WATERMAKERS: 2 x HEM Duplex water makers each producing 16| per day.
STABILISERS: 2 xKoopnauticstabilizers.

AIR-CONDITIONING: LocalisedHeinen& Hopmanchilled water air conditioning and climate
control SAFETY, Fire detection alarm system throughout.

SECURITY: a CCTV system, security lighting as well as intrusion detection systems.

INg
Pg
2.8
Dig
*
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Allsea5| Pieter § ¢DPel ft chimney?d

96MW

gasturbine emergency powerplant
Installed Mob|||’[y R| Enough to power the city of Delft
Power: 98.000 residents
95 MW Propulsion 14knts 571
Diesel- DP3
electric
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why Green?

A Why do you want green?

A Increase quality of life
A Right a wrong
A Prevent the end of something good




C @ E N I

Electrical systems perspective

How Green Ships?

Optimize energy supply for efficiency and emissions
Balance energy demand and energy supply

Introduce energy storage

Make energy supply independent of each other
Introduce alternatives to diesel-engine

Increase energy efficiency of the whole chain of systems

> > >» >» > >

Make energy and priority a market instrument (cost-function)
Keep components distributedly managed (in stead of central)
I Intelligence at component level, not at system level

I Higher redundancy

> >
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Electrical components perspective

How Green Ships?

Energy storage: large battery systems

Independent energy supply: DC grid

Independent of freq: Variable speed diesel-generators

Alternative generation: Fuel cells, solar, wind, wave/motion
Cost/priority-function: black-out prevention, load reduction on consumers

A
A
A
A
A
A Increasing efficiency: High Temperature Superconductivity, PM-gen/mot

A (roadmap)




Energy Storage
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Peak shaving a ferry

6000

5000

4000

Power (kW) 3000

=2 DG, 80% of time

2000

1000

0

0:00 2:24 4:48 7:12 9:36 12:00 14:24 16:48 19:12 21:36 0:00
Source: Imtech 2010 Time (hh:mm)
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Specific Fuel Consumption
Medium speed Diesel Engine (3A@00 RPM)
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Source: Imarest 2003






