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“ ‘ KEY FIGURES 2017
DELIVERED SHIPS 2017

TR R

€2.0

billion

turnover
12%

The Netherlands

10,000

total
personnel

4%

Middle East

Repair & Maintanance jobs m

28%

Asia-Pacific

19%

Americas

OVER 12,000 EMPLOYEES 35 YARDS ON 5 CONTINENTS

160 VESSELS A YEAR
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Oil & Gas Aquaculture ... ¥ S

.

Harbour & Terminal
%

Offshore Wind

Defence & Security Q =% Seagoing Transport
L Env. so?utions Civil Works ‘

Yachting Inland Shipping

Publlc Transport & i & ‘ Dredgmg

Fishing Pontoons & Barges

GLOBAL PLAYER IN 14 MARKETS
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d THE ISSUE

INVASIVE SPECIES: CAUSING DAMAGE, TODAY!
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DE-BALLASTING

BALLASTING

THE ESSENCE OF THE BALLAST WATER PROBLEM
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A Most vessels > 400 GT affected

A Ballast water exchange (D-1)
required from 08.09.2017

A Ballast water treatment (D-2)
required within 5 years from
08.09.2019

A Many people, ports, officials,
agencies are not prepared!

EXACTLY WHAT WILL BE THE RULES?
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DAMEN BWMS

Bal Con (deckhmhse): O15

D AME NREISROFIT BALLAST WATER SOLUTIONS
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DAMEN BWMS

EVERGREEN

Invasave: 10-300 m3/h

D AME NPORT BALLAST WATER SOLUTIONS
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CLIMATE CHANGE AND GLOBAL WARMING
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Comparison of CO, emissions between modes of transport

Grams per tonne/km

Source: Second IMO GHG Study (*AP Meller-Maersk, 2014)

5.9 Oil tanker (80,000 — 119,999 dwt) sl i —
7.9 Bulk carrier (10,000 — 34,999 dwt) il
|

3.0 Very large container vessel (18,000 teu)* m

80 Truck (> 40 tonnes) M

Air freight (747, capacity 113 tonnes) EER
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Emission reduction
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EMISSION LEGISLATION: IMO TIER Il

Particle matter

requirements

[
“ EPA
i ECA Plevy ECAT
ECA I V NNNNNNN

Mewe ECAT

Moy ECAZ

NOx Emission Control Areaos
North America (incl. Canada) and the United States Caribbean Sea
Baltic Sea and North Sea
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NEW SULPHUR LEGISLATION

B IMO has set a global limit for Sulphur in fuel oil used on board ships of 0.50% m/m from 1 Jan 2020
B Ships can meet lower emission standards in several ways:

B Ships can meet the requirement by using low-Sulphur compliant fuel oil. Such MDO will become
available in the course of 2018,

B Ships can use a fuel which leads to negligible SO, emissions: Electric, LNG, Methanol, H,

B Ships may also meet the SO, emission requirements by using approved equivalent methods, such
asExhaust Gas Cleaning Systems (AScrubberso)

4--5 _
4 Global
35+ Low-Sulphur fuel No CAPEX expenditure Increase in fuel costs
EE Uncertainty in future fuel costs
-
g 2.5 4
= 24
» SOx ECA Alternative fuel (LNG, Future-proof Untested?
15 | Methanol) Likely a retrofit is required
1 Uncertain OPEX effect
0.5 +
] T T T T Scrubber Continued use of low cost fuel CAPEX expenditure
2000 2005 2010 2015 2020 2025 Slight increase in OPEX
Year
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RETROFIT OF ASCRUBBER SYSTEM IS A LIKELY SOLUTION
FOR A SHARE OF THE GLOBAL FLEET

B Ships may meet the SO, emission
requirements by using approved equivalent
methods, such as Exhaust Gas Cleaning -
Systemsor fAscrubberso. The%wq,.
arrangement must be approved by the flag
State.

B Many owners have not yet decided to retrofit a
scrubber installation due to:

Open loop Closed loop Hybrid system
system system

= Uncertalnty on price developments Difference closed/hybrid/open systems
i ~ Different scrubber types exist, with the main difference being
= Unqe I’tE.il.nty on (|OW SU|phUI’) fuel whether the wash water is stored on board or fed back into the
avallablllty open water. Hybrid systems have the possibility to run in both
. . . modes. Open loop systems are cheaper, but are limited to
B Insufficient equity for investment operate in some specific areas.
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EMISSION

23% 10% 5%

14% 6%

13% 7% 7%




FOR MOST SHIP OWNERS, A SCRUBBER RETROFIT HAS A
POSITIVE BUSINESS CASE WITH PAYBACK < 4 YEARS

B Retrofit with a scrubber system can offer significant future
savings compared with the use of alternative fuels like low-
Sulphur fuel

Bunker prices$/ton
700

600

At this differential
s135mton residual oil will remain
available

500 N

B Savings depend on:
M exact fuel price developments (see graph on the right),

400 § $400/ton

«-=BFO $/ton
but a price difference of $135 per ton is likely 300 S ao%a s
W yearly fuel consumption 200 ¥ Asharp drop ottin
. . could see the price
M years left in operation 100 plummet.

ST ST S S P S S

B Typical payback periods for large vessels range between 6
months and 4 years
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ALTERNATIVE
FUEL

Cost

Biodiesel Electricity Ethanol Hydrogen Natural Gas Propane

i

ALTERNATIVE FUEL
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ALTERNATIVE
FUEL

e - —— 3 ~ DAMEN ROPAX
e e ' - Length 230 m
- : Beam 30m
’ Lane meter 4200 m
=2 7~ Speed 22 kn
: LNG
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ALTERNATIVE

FUEL

DE
744KW

Switch Board
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ALTERNATIVE
_ FUE

A, 8

P
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ALTERNATIVE
FUEL

[ — U H
l” "”l x:iu“ 3.:0 EI}S ﬁunnh!

LOCAL GUIDELINES? ARRIVA FERRIES
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Click for the:Moyvie



https://vimeo.com/277615034

Damen Prius

100
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10

Nox PM HC CO Fuel CO2 SOx
MASD Tug 2810 Standard ®ASD Tug 2810 Hybrid + Batteries

WHAT ABOUT TUGS?
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HYBRID PROPULSION

HYBRID PROPULSION SYSTEMS

B Reduce emissions
B Reduce fuel consumption
B Reduce maintenance
B Greenimage
B Technology is available
TRANSIT STATION KEEPING ASSIST TRANSIT
Time [min] 0 20 40 60 80 100 120 140 160 180
= Station keeping - Diesel electric propulsion (generator set)
= Transit - Diesel electric propulsion (generator set)
= Assist - Diesel direct propulsion (main engines)




HYBRID PROPULSION

HYBRID PROPULSION SYSTEMS
| DD | DDDE | DDDE/BAT | DD/BAT _

Fuel consumption 100% 100% 70% 50%
reduction

Emission reduction 100% 85-90% 60-70% 30-50%
ME running hour 0% 70% 70% 70%
reduction

Five ASD Tugs 2810 Hybrid
already build and delivered.

Challenging business case:
OPEX mindset is needed over CAPEX




DAMEN NO, REDUCTION SYSTEM

B MODULAR SYSTEM
B TYPE APPROVED BY CLASS

B REMOTE MONITORED

B DEVELOPED WITH TECHNOLOGY
PARTNER




TECHNICAL LAY-OUT STANDARD DAMEN SCR1 IMO TIER |l

© N o 0o & w0 d P

Engine

Dummy pipe - Steel

SCR housing / silencer incl. acoustic blocks

Dummy pipe - Steel
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A
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1 1 d
! ]




TECHNICAL LAY-OUT STANDARD DAMEN SCR 1 IMO TIER Il

1. Engine
2. Injectori mixing spool R
3. Dosing skid + PLC control and monitoring unit \X
4. Compressor
5.  Urea solution transfer pump
6. SCR housing/ silencer incl. catalyst blocks ‘
7. Sensor spool
8. Urea solution tank 1 incl. cooling @ r@ f?:] |
5CR - T E =) NOx SENCOR
-: i 3
UREA TANK
. p
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DIGITIZATION AS ENABLER FOR
VALUE

SAFETY

=3

SUSTAINABILITY

‘24/7’

RELIABILITY
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Engines

Generators

Alarms

Localization

MODBUS and NMEA interfaces
Encrypted local storage
Remotely configurable

Automatic updates

Up to 10000 inputs capacity
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Damen Gateway Damen Platform

Local Storage




