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In 1927, the brothers Jan and Rien Damen started buil  ding boats in
an old construction shed in a small village about t en kilometers
from the current Damen headquarters.

Understanding that meeting a customer’s needs with an affordable
product is crucial . They expanded their customer b ase steadily
and guaranteed their company’s growth and success

The defining moment came in 1969 however, when Komm  er Damen,
the son of founder Jan, took over the company.

Kommer Damen had something in mind that was new to th e world
of shipbuilding: the standardization and series-pro duction of
workboats.

He listened closely to his customers and noted thei r requirements
and demands.
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FACTS AND FIGURES 2012

=  Annual Turnover: 1,7 billion Euro
= Damen Shipyard Group: 38 yards worldwide
= The Netherlands: 16
= Abroad: 22
= Employees: 7,700 worldwide
= The Netherlands: 2,700
= |nternational: 5,000
=  Annual deliveries 2012: 157
=  Tugs / Workboats: 80
= Offshore Vessels: 6
= High Speed Craft & Ferries: 42

= Pontoons & Barges:

* Dredging & Specials:

= Cargo Vessels/Inland & Coastal:
= Naval & Yachts:
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y S The Greenhouse Effect DUMMES

-
Some sunlight that hits

\ the earth is reflected.
Some becomes heat.

l \ | - CO: and other gases
| ¥ in the atmosphere
\‘ trap heat, keeping

the earth warm.
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Carbon cycle
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Speed of exchange processes
mmmpe- Very fast (less than 1 year)
Fast (1 to 10 years)
Slow (10 to 100 years)
mmm - Very slow (more than 100 years)
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Consumer society

Internationale bestemmingen Vakantiebestemmingen

Beijing vanaf € 434 Praag vanaf € 55

ingapor vanaf€546 S8 Boekarest vanaf € 89
Hon n vanaf € 627 " Rome vanaf € 89
Sjanghai vanar € 641 Boedapest vanar € 99
Washington DC vanal€ 732 Alicante vanal€ 113
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Consumer society

from all over the
world

Kiwis from
New Zealand

Wine from
South America

Fruit from Asia
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Consumer society

More than 25 cities with more
than 10 million inhabitants
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Consumer society

Worldpopulation
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Energy cirsis
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Proved oil reserves at end 2009

127,7
73,3
22,2
Asia Pacific North Africa Europ & South & Middle East
America Eurasia Central

America



The world simply cannot sustain our current
energy consumption and production.

“QOil is too valuable to burn”

[Former Shah of Iran]

“The Stone Age didn’t end for
lack of stone, and the oil age
will end long before the world

runs out of oil.”

|Sheik Ahmed Zaki Yamani, Saudi oil
minister during the 1970's]
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Energy crisis
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Volumetric energy density [MJ/L]

30

Gravimetric energy density [MJ/kg]
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Alternative energy sources

Smaller
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Exhaust gas components

CH,

VOC(C'’s
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Particulates
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Harmful emissions related to transport

Diesel LNG

Impact PM Lead SO, NO, VOC CO CH; CO, N,O CFC
Local (health and welfare) X X i X X X
Acidification Y
T e X XX
X X P X
Global gfirr:CcttGreenhouse __)5——“—“_—)5—_2?_ X X
depleton 2 AN,

[Fiaz A., World Bank (1991)]
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Global CO , emission by industry
= 3,3%

B Domestic shipping & Fishing

M International Shipping

M International Aviation

M Rail

B Other Transport (Road)

M Electricity and Heat Production

[ Other

M Other Energy Industries

Manufacturing Industries &
Construction

Ref. 2:nd IMO GHG Study 2009, April 2009, Buhaug O et al
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N\ Global CO , emission by country
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issions %)
Rank Country Annual CO2 emissions' Percentage of global

(in thousands of metric tonnes) total
Worid 29 888,121 100%
1 il Chinal'?) 7031916 23.33%
2 W= United States 5461014 18.11%
[ European Union (27) 4177 817.8611) 14.04%
3 =y India 1,742 698 5.78%
4 mmm Russia 1,708 653 5.67%
5 ® Japan 1,208,163 401%
6 — 786 660 261%
7 .*H 986,308 38%
8 — 538,404 1.79%
9 £t United Kingdom 522 B56 1.73%
10 ‘e; South Korea 509,170 1.69%
" B0 Mexico 475 834 1.58%
12 g jitalyl’? 445,119 1.48%
13 B South Africa 435 878 1.45%
14 B Saudi Arabia 433 557 1.44%

15 B |ndonesia 406 029 1.35%
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Transport fuel consumption

80% of world trade by

volume is carried by sea
[UNCTAD, 2007]

Fuel
. Road traffic

M Aviation
.1 Shipping

Data from Eyring et al. J Geophys Res 110 (2005)
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Transport CO2 emission

Crude | B
LNG | N
General Cargo =
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0 50 100 150
] IMO GHG Study 2009, April 2009, BuhaugO et a g Cozltontkm
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Transport emissions

SOx

1Road traffic
m Aviation
Shipping

NOX

42%

Data from Eyring et al. J Geophys Res 110 (2005)
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Environmental regulations

Marpol 73/78

> Annex | - Oil Sulfur Limit in Fuel
» Annex Il - Noxious Liquid Substances carried in Bulk 5
»  Annex Il - Harmful Substances carried in Packaged Form 4
>  Annex IV - Sewage T ; SOx ECA
> AnnexV - Garbage 'g' == Global
> [ Annex VI - Air PoIIution] “;5 2

1 |
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Exhaust & radiation
(35%)

Cooling water
(27%)

<TH Yy

- - —. e o —— —
Friction
Propeller losses

(15%) g (2%) Fuel (100%)

Thrust (21%)
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Operational Profile

Engine Load [%)]

N Harbour Tug N
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Propulsion Train Concepts

Diesel Direct

Diesel engine
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Hybrid Control Modes

*Mode 1: Low Speed Transit, Standby

F)()O()i;.- %.
-

*Mode 2: Standby With Low Battery

f\/\/\/\

%\ A A 4 —.:>+
i-»

*Mode 3: Low Power Assist, Low Speed Transit
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*Mode 4: High Speed Transit, High Power Assist
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Hybrid Strategies

Power

eStrategy 1

*Operational profile
*Engine load

v

*Time

» Small engine = low weight & cost
* Big battery = high weight & cost

* No start-stop

Power

eStrategy 2

*Operational profile
*Engine load

*Time

* Big engine = high weight & cost = high efficiency
* Small battery = low weight & cost
« Start-stop, but engines off when power- demand is low




p"n.=nl Sustainability:
- Environment — Shipping

One Sold, One for Stock!




Environment — Shipping

DIRA=R Sustainability:




=
N Air Lubrication
K NIRIA
Length : 10,0m
Speed : 21,0 km/u

Deadweight : 2,858 kW
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Air Lubrication: concept




Air Lubrication: reduced friction

Resistance

Speed



Air Lubrication: full scale




Applied to a Damen Ecoliner 110

40

35 -

30 -

on reduction [%]

20 -

25

Estimated fuel saving for DRL110

Fuel consu
-

. !

11 -19%

10 -

10

11

12 3 14 15 6

13 — 16 km/h S"Peje e/l
— —

Typical operational speed range

20

Length o.a.

Breadth moulded
Depth

Draft, design
Deadweight

Cargo hold capacity
Container capacity
Main engine

Speed

Airdraft

110.00 m
11.45m
3.65m
3.55m
2858 ton
3280 m3
120 TEU
1307 kW
21 km/hr
6.70m
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Alt. 1: Alt. 2:
LNG - Electric
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Energy Consumption Comparison

Relative Energy Consumption

140%

120%

100%

80% -

60% -

40% A

20% -

0% -

Daily Energy Consumption

LNG Direct

would
‘ Increase
efficiency by

+/- 12%

m Diesel Direct
m Diesel Direct +SCR+DPF
B LNG Electric
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LNG Genset vs Diesel Engine Efficiency

Diesel Engine LNG Genset
MTU 16 V2000 M61 MHI GS 12R-PTK Miller
50% 50%
40% e 40%
S 30% S 30%
k7 ko
(8} (S}
£ 20% £ 20% 7
10% 10%
0% 0%
0%  20%  40%  60%  80%  100% 0%  20%  40%  60%  80%  100%
Power Power

No LNG engines available for Gas-Direct at the time of this project (mid. 2012)
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Emissions comparison

Mass

20
18
16
14

o N b~ OO @

Emissions Comparison Calculated with
data available

mid. 2012.

NOX  SOX
(x10 kg) (x0.1 kg)

m Diesel Direct
@ Diesel Direct + SCR + DPF
B LNG Electric

CO2 CH4 CO2, eq
(kg) (ton) (x10kg) (ton)

Exhaust Gas Component
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NO, formation:

DOC
Diesel
Oxidating
Catalyst

DPF

Diesel
Particulate
Filter

NO + 0, —> NO,

SCR NH,-slip
SelectiveC ’ NH,
atalytic Slip
Reduction Catalyst
Ureum
injection

PM reduction:

C+HC+0, — CO, +H,0

NH; generation:

NO, reduction:

NO + NO, + NH, —> N, +H,0

NH; slip elimination

: NH;+0, — N, +H,0

Sustainability:
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Exhaust Gas Aftertreatment

Ultra low
emissions
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Relative CAPEX comparison

Relative Costs Associated to "GREEN" systems Calculated with
data available

220% mid. 2012.

o/

7V

g
200% 50% 0% >

180%

160%

B SCR + DPF + Exhaust
B Ureum System

m Fuel Systeem

B Eelctr. Installation

B Gensets

m Engines

140%

120%

23%

100%

80%

60%

40%

20%
0%

Diesel Direct +SCR+DPF LNG Electric

0%
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Relative OPEX comparison

Relative Comparison of Operational Costs Calculated with
data available
0
105% mid. 2012.
3%
100% -
o B Annual Ureum Cost
95% B Maintenance Costs
7 B Annual Fuel Costs
90%
85%
Diesel Direct +SCR+DPF LNG Electric
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Life Cycle Cost

CAPEX LNG

CAPEX DD + SCR+
DPF
CAPEX DD

Time, i.e. fuel consumption

Three parameters influence the economical feasability:

(1) Add. investment cost LNG system, (2) Price difference LNG and fuel oil, (3) Operational profile of the vessel.
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