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At Wartsild, we are passionate about optimising lifecycle value by offering
precisely what our customers need. We can deliver on this promise because we
provide the most complete offering of marine products, integrated solutions and

services in the industry — worldwide. We help our customers find the shorter
route to robust growth, efficiency and environmental excellence. This brochure is
just a start in learning why Wartsila powers one in every three ships worldwide,
and demonstrates how we are able to provide a comprehensive, environmental
offering in order to give our customers peace of mind. What can we do for you?

Shipping is a global industry and ——1\

the harmful emissions created from \
shipping fleets affect many regions
worldwide. As a consequence the
marine industry will in the coming
years face tougher legislation on
emissions around the world. These
rules and regulations will force the
marine industry to make difficult
choices, however the benefits are a
much cleaner air, resulting in a greener
future for us all.

The rules range from the
International Maritime Organization’s
MARPOL Annex VI regulation 4 as
detailed in resolution MEPC 184(59) to
the European Union Directives 2012/33/
EU. Some areas may also be faced with
national or local rules.

Business as usual is no longer an
option. To comply with incoming rules,
ship owners must switch to costly low
Sulphur fuel, or choose abatement
technology. The requisite for sulphur
levels in Emission Control Areas (ECA) is
now 0.1% and will be 0.5% worldwide "
by either 2020 or 2025, therefore the "
marine industry needs to choose a path , g”*;{’ s>,
on how to achieve compliance.




EXISTING & FUTURE REGULATIONS
ON EMISSIONS TO AIR
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INTEGRATED COMPLIANT
SOLUTIONS FOR ALL SHIP
TYPES

RETURN ON INVESTMENT - with a typical payback time of less than three years
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10 MW main engine, 3 x 0.5 MW aux engines.
Total investment cost $3 million. 3



OPEN LOOP SCRUBBER SYSTEM Optional additional items:
e EXHAUST GAS FAN

VENTURI e DE-PLUME UNIT

SCRUBBER UNIT

DE-PLUME UNIT
(OPTIONAL)
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ANALYSER

WASH WATER PUMP
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WATER PUMP SLUDGE TANK
WATER
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WARTSILA OPEN LOOP
SCRUBBER SYSTEM
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A MESSINA

JOLLY DIAMANTE

Wartsila supplied open loop scrubber met. These vessels are the first of their
systems to Korean yard STX Offshore &  type to gain the RINA’'s Green Plus notation,
Shipbuilding for four new 45,000 dwt and the Wartsila open loop scrubber

Ro-Ro ships for Italian owner Ignazio systems are all MED certified.

Messina & C. The vessels will burn Ignazio Messina’s vessel Jolly Diamante
residual fuel oil, and the scrubbers was the first ever vessel to operate
ensure that the 0.1% fuel sulphur commercially with a scrubber system when

content emission regulations can be it entered service in December 2011.



CLOSED LOOP SCRUBBER SYSTEM
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WARTSILA CLOSED LOOP
SCRUBBER SYSTEM

STENA LINE

Two Ro-Ro vessels owned and
operated by Stena Line, the Sweden
based transport and ferry company, are
to be retrofitted with Wartsila in-line
closed-loop scrubber systems. The
scrubbers will be installed on the ‘Stena
Transit’ and ‘Stena Transporter’ ferries
operating between Hoek van Holland
in the Netherlands and Killingholme
in the U.K. By installing Wértsila
scrubber systems, the ferries will
comply with the regulations covering

BLEED-OFF
TREATMENT UNIT

emissions of sulphur oxides (SOx) while
using conventional residual marine fuel
(HFO). The operating routes of these
two ferries fall within the North Sea’s
Sulphur Emission Control Area (SECA).
The compact design of the inline system
saves space and it also facilitates easier
and faster installation, thereby reducing
the time that the vessels need to be

out of service for retrofitting. As part of
this contract Wartsild will, in addition to
the scrubbers, also supply engineering
support, technical advisor services, and
commissioning of the systems.

Stena Line




HYBRID SCRUBBER SYSTEM '.

DE-PLUME UNIT
(OPTIONAL)
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WARTSILA HYBRID SCRUBBER SYSTEM -

FLEXIBILITY IN OPERATION

ALKALI FEED
MODULE

Optional additional items:
e EXHAUST GAS FAN

e HOLDING TANK

e DE-PLUME UNIT

BLEED-OFF
TREATMENT UNIT (DAF)

BUFFER TANK

SLUDGE TANK
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WATER
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Wartsild additionally provide hybrid
solutions. These solutions have the
flexibility to operate in both open and
closed loop. This provides a flexibility
of operation in low alkaline waters
as well as the open ocean. The
hybrid approach enables operation

in closed loop mode when required,
for instance whilst in port and during
maneuvering using NaOH as a buffer.
The system can be operated in zero
discharge mode for a limited period.
When at sea the switch can be made
to open loop using only seawater.

MV TARAGO

Wilh. WilheImsen ASA has retrofitted
their Mark IV RoRo, MV Tarago, with
a Wartsila hybrid scrubber system.
Wartsild’s hybrid solution for this
vessel is the world’s largest multi-
stream scrubber removing sulphur
and particulates from the exhaust
gases of the vessel’s main and
auxiliary engines. The innovative
project is being verified by Marintek,
the Norwegian Marine Technology

Research Institute, and aims to endorse
the viability of scrubbing as an efficient
and cost effective solution for ECA
compliance. Following the success of
this project Wartsila also supplied its
Hybrid Scrubber Systems to four new
Post-Panamax car carriers built for
Wilhelmsen Lines Shipowning Malta
(WLSM), a subsidiary of Oslo-based
Wilh. WilheImsen ASA. These vessels
were delivered from the Hyundai
Samho Heavy Industries (HSHI) yard in
South Korea, a subsidiary of HHI.
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WARTSILA INLINE
SCRUBBER SYSTEM

Where there are space restrictions
that prove a challenge for scrubber
system operations, Wartsila’s
innovative inline scrubber system
overcomes these issues and eases
the installation process.

Wartsild’s inline scrubber system
operates as a conventional Wartsila
scrubber with the exception that the
exhaust gas flow enters directly from
the bottom.

The Wartsila inline system is
designed for one scrubber per
engine, thus saving space and
providing operational flexibility. The
fact that the system has a reduced
footprint and no external venturi
means that installation is made
easier, which consequently reduces
the time the vessel is out of service.

Wartsila can also provide complete

ship design and a variety of pump

systems. Having the largest installed

base of any marine scrubber supplier

and a dedicated test laboratory,

has enabled Wértsilé to optimise

their products to be reliable, easy to

operate and easy to install.
A number of different features can

easily be added to the design:

e (Open loop

e (losed loop

e Hybrid system

e |ntegrated scrubber

e Mainstream scrubber

e Improved particulate matter
capture

¢ Fan assistance for lower back
pressure

e De-plume to avoid a potential
steam plume

e Turn-key delivery with onboard
modifications and fine-tuning of
the system

WARTSILA RETROFIT SOLUTIONS -

TURNKEY SUPPLY

AFTERSALES

Wartsila support its customers throughout
the lifecycle of their installations by
optimizing efficiency and performance.
We offer expertise, proximity and
responsiveness for all our customers in the
most environmentally sound way.

Our Services & Support solutions
range from basic support, installation and
commissioning, performance optimization,
upgrades and conversions to service
projects and agreements focusing on
overall equipment performance and asset
management.

We deliver aftersales support through
our network of service centres in over 70
countries worldwide.

Wartsila can develop tailored retrofit turnkey solutions in close cooperation with the customer - from the very first enquiry -
until the system is successfully delivered and the project complete. The main phases of a Wartsild turnkey project are:

PHASE 1 PHASE 2
Initial Feasibility/

phase concept
engineering

« Information » Ship survey
collection; Bt
ship details and Eg#llirjr[ll?;:tion
operating profile g
+ Price indications ) ﬁggﬁgﬁ%“
(previous projects) e
* Feasibility report
+ Capex/opex
estimates

* Project outline

« Basic engineering
+ Preliminary

« Final project plan
+ Sub-contractors

* Firm offer and

PHASE 3

Basic engineering;
project planning;
contractors’
selection

PHASE 4

Detailed
engineering and
procurement

+ Completion of
basic engineering

approvals
* Procurement

from class

« Installation
contract for turnkey | preparations
delivery

selection

+ Equipment delivery |- Tests

- Detailed engineering
* Prefabrication

+ Drawings approvals

« Installation -
works and site Grewrainings
management + Hand over

- Start of lifecycle
support

PHASE 5 PHASE 6

Construction Approvals
and and
installation commissioning

for prefabrication/

installation - Approvals

from Flag/Class
+ Commissioning
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