Shipping Electrification:

Turning the Zero Emission Vessel into a Short Sea ‘bridge’

Panayiotis Mitrou International Conference
_ _ Ports, Maritime Transport and Insularity
Marine Technology & Innovation Manager, March 11th, 2016 - Piraeus

Lloyd’s Register, Piraeus Business Development

ELEMED Project



Cold Ironing — First Step to Electrification

Air emissions produced during the
stay of vessels at port have the
most significant impact on public
health due to proximity to densely
populated areas

Cold Ironing (or alternative
maritime power - AMP) is the
process of providing shore side
electrical power to a ship at berth
while its main and auxiliary engines
are turned off

Challenge + Target === Development & use of renewable energy sources
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Electric Bunkering — Energy Storage onboard
-

Electric Supply from shore is used to
‘charge’ the vessel’s Energy Storage
System ESS.

Stored power is then used to provide
the entire or partial propulsive
power required in short sea
distances

Challenge + Target==== Development & use of renewable energy sources
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Societal & Environmental Benefits
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Societal Cost — The NOx Case

= Nox is the most lethal
emission to human beings

= Despite the avalanche of
Regulations little is done for
our area

= Cruise in port of Piraeus may
CURO VI Jan 2014 easily e_xceed 50 MW in
04 === —= === == power in standard days

Cold Ironing is the quickest way to solution as it takes combustion away
from densely populated areas
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Financial & Operational Benefits
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Regulatory Framework — Key to success

» Electrification should be treated as one infrastructure

» Flexible framework is needed in order to allow significant
iInvestment as well as local community engagement

» Electric supply for Marine use is practically green energy
*( On the basis of emissions differential)

» A robust regime for incentives should be in place

» Public Private Partnership and local community required to
leverage the investment

Shipping could explore ways to make good use of the electricity production
by-product in the same manner it has done so far for the oil refinery industry
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Global applications

Now the biggest ports in West Coast apply the Cold
Ironing Method: Los Angeles, Long Beach, San Francisco,
San Diego, Seattle with impressive results in air emissions
reductions in ports nearby areas
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Americas

North America - pioneer in
Cold Ironing

Alaska - Juneau success story)

LA/California: the most
sustainable and cost effective
way to reduce shipping
emissions pollution



Global applications

EUROPE

First in Sweden, Germany,
Belgium, Norway,
Netherlands

Passenger ships mainly

Recently Finland for Viking
Line ships

Princess Cruises and Carnival Group full deployment of
Cold Ironing in the fleet
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New technology — New guidance
-

LR has issued its first guidance on battery
installations, 2years ago. A fresh update is
now available

This addresses the risks and hazards
associated with the use of batteries and
aims to ensure safe and efficient

applications
Engine Manufacturers

LR OPS Notation is including Wartsila have

there to ensure already developed new

cold ironing is technology & concept
implemented designs for zero emissions

safely onboard
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Wide range of solutions readily available

» Remote charging
» Containerised ESS

» ESS and Energy Recovery
Systems
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LR Hybrid Electric Ships

LR has an
extensive

- nearly 20-year -
experience of
battery
Installations on
board ships and
yachts
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MV Hallaig: Calmac’s first Hybrid Ferry

Clyde, Scotland
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The Innovative Texelstroom TESO Ferry

Wadden Sea, NL
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Svitzer ECOtugs

Barrow Isl., Australia
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Take Aways

AN

Electrification driver for growth in two fronts, Cold Ironing , Hybrid
vessels

Promising alternative for Archipelagic States like Greece

Key to port competiveness and establishment of the Cruise Industry
Boosting labour intensive activities like shipbuilding

Key to extrovert ship construction activity

Rendering local island mobillity a reality

Introducing maritime transportation to the zero emission era
Bridging Islands but also the renewable energy sector to propulsion

AN N N NN YR

Need for a robust modern framework to
upsurge investment and applications
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panayiotis.mitrou@Ir.org

Working together
for a safer world
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