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Main Engine +e + Battery

Ship Owner + Me t Lawmakers

Hybrid [haI'bJId] TechnicaI+Proc

Something that is formed by

Equipment

combining two or more things

Ship Owner + Ship Designer + OEMs + Integrator
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Wartsila Portfolio for a Hybrid Approach to Decarbonisation

C

WARTSILA

Use alternative
sources of
energy

Transform
energy more
efficiently

Reduce the
demand of
energy

= Energy Saving Devices " (RENEITEES (el e = Shore Connection

= Voyage Optimisation = Alternative Fuels

= Hybridisation
= Electrification
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Wartsila is a leading global marine electrical system integrator WARTSILA

Newbuild solutions

Retrofit solutions

Lifecycle services

Full electric ships Shore power (150 vessels)
(largest and fastest vessels)
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Two shore power routes exist today WARTSILA
Alternative = Vessel takes on electricity when in port and shuts down all engines
®  marine = Reduces local emissions and fuel consumption in port
power (AMP) = Standardized (IEC 80005), meaning all commercial ships and ports can

easily connect
= Highest adoption for high-voltage solutions (6.6kV or 11kV)

Shore power e

= Vessel takes on electricity when in port and recharges batteries

Allows zero-emission sailing

= Typically used in a closed infrastructure, e.q. for a specific ferry on a set route
= Not yet standardized (custom for each project)

* (Charging

An IEC connection can be used for charging e.g. a RoPax ferry
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Molslinjen Isle of Man Steam Packet Company STENA/Marine Atlantic WARTSILA
Pure Electric high-speed catamaran Electric Hybrid - Diesel Mechanic Hybrid - Gas
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EXPERIENCE FROM PURE ELECTRIC FERRY
TO THE LARGEST HYBRID ROPAX

b

.....

Balfour ferry, western pacific Finnlines STENA/Brittany Ferries
Electric Hybrid - Diesel Mechanic Hybrid - Diesel Mechanic Hybrid - Gas
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Medstraum Ferry
Vessel runs in fuIIy electric mode between Stavanger and the outer islands

SLD - TrAM

Shore Charging station Stavanger Demonstrator

Stavanger Demonstrator e . Future
Rev. B20 Public version — ™V Gbie e L
Local grid
Ze=? From 10 kv
local grid 1600 issov|
Energy Provider : Wartsila
Shore Connection Battery Port o o Battery Starboard
50 kVA T62kWh, 672V — 896V - = controlled Secure TE2KWh, 672V — 896V
14 strings in parallel 2x 1200 kW 2_ @ 14 strings in parallel
— Approz. 10 KVA —
At Suppiy 6 charging
200 fuse el 2004 fuse
—L positive pole o positive pole
Ej‘f‘ each string each string
', Isslating switch \ =rmsE -
positive and negative pale each string Pad lockabl,
( ach string Fad lockabie
14x(2x1x35mm2) 14x(2x1x35mm2)
cu cu
Input Y Chargin
mggule Charging \ mod?lleg
" module
18004 24V UPS for
24V UPS for i
== m = ] TRV i
1,5 KVA 30 min. = :
DC-link DC-link
— 672-896 672-896 V
DC HUB - DC HUB
Port Power Power Power [a St.bd
module module module
A1l A3 B2 @
o e 2
Aux irafo Aux trafo
50 kVA = 0 KA
Sync. ‘l Port Prop Motor 5t.bd Prop Motor
Interlock S50KW, 500V Y 550KW.500V
Ty 1a0a1380mm L automatie Automatic 7504, 1380 rpm
47 KW Clutch Clutch Thruster 2 230V
42 kW
N } )
Feeders Feeders
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Cruising speed during operation: 23kn,
max speed: 27 kn

Length: 30 meters. Width: 9 meters.
Battery capacity: 1524 kWh
Electric motors: 2x 550 kW

Charge capacity: 2,3 MW via 6 CCS
chargers
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The biggest battery electric ship ever built has WARTSILA

Wartsila integrated solution on-board and on-shore

Propulsion control system

\.’n._’

-

Energy Storage System R "

DC charging system

= 130m LOA, capacity up to 2100 Passenger
and crew, 225 cars and over 2000 Sgm of

\ - ‘1 l / duty free shops
gat?® = 'L 'fi/ = Lightweight high speed aluminum
. | T g g ghsp
ﬁil[‘ll!' . L catamaran
| n‘bﬁg } .\ . = Cruise speed 25 knots
*‘E@Jﬂul“ —r” Power conversion system . 5 h sailing, 1.5h charging (~20 MWh)
s ;‘.9{‘- = 41MWh battery

= 8 Xx permanent magnet electrical
propulsion motors, 2200kw (peak 2400kW)

= 4 DC Hubs plus battery short circuit
limiters

= 2 x high speed Charging connectors,
15MW
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Large RoPax case WARTSILA

STENA/Brittany Ferries
Mechanic Hybrid - Gas

Tunnel Thrusters \

PTI/PTO\ e

9 © WARTSILA



C

WARTSILA

Port stop with shore connection

Maneuvering
or on ESS w/o shore connection

IN & OUT
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Not only new-building WARTSILA
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| DEUTSCHLAND

PUI‘IGARDEN

= Retrofit to sail 45min full electric at 15min = Optimized fuel efficiency
charging > 20 times a day » Increased zero emission operations capabilities
= Battery and power conversion below deck using green power from shore
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Integrated Systems and Solutions WARTSILA

Lifecycle
agreemen

ST BT Ensuring that the
Wa rts.||§| ] Wartsila Solution project
responsibility is integrated to the

Ensuring that the ' Il
Wartsila equipment is and CUSLOMER'S OVEra
project and targets -

delivered according to commitment :
the agreed schedule, :ﬂgg;r:mg the

qguality and budget.
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