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Global greenhouse gas emissions by sector
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Short range (autonomy), possible for small
/ medium ships only. Likely too heavy to <
carry the required energy content for oy
ocean going or short sea shipping S0
operations as sole energy source

> Long range (autonomy) possible for
Ocean going or Short-sea Shipping with
current bunker or adapted strategy

Wind as range extender for all ships
(consumption reduction)
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Properties of alternative sustainable powering solutions compared to Diesel MGO in 2-stroke ICE
Selection of carriers combined with power distribution systems, meeting 2050 targets (at least 70% reduction of CO2 eq. GWP100 in [g/kWh] )
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Ways to reduce maritime
emissions
Meeting the climate targets would require N Magimisiot cath il A CO)
significant progress on two aspects: : weee Baseline
1 20( B (ogistics
. . S Energy oficiency
* Improvement of energy efficiency (covering B Speed reduction
logistics, design, technical improvements -l
and operations) —i.e. using less fuel -t~
* Greater use of renewable and low carbon
fuels —i.e. using cleaner fuels e

DNV-GL (2019) | Maritime Forecast to 2050

- E:::rnei:;lion Mobility and Transport
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Take aways

(part 1 — context energy transition)
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There are many technical solutions to power ships with ultra low emission level, from
wheel to wake. It is the choice which is currently difficult.

Scalability of the supply of sustainable alternative energy carrier is an issue for the
coming decades (we need more renewable electricity, probably incl. nuclear...).

Energy supply logistics and bunkering, as well as role of harbor, will be key in the
energy transition (large impact upcoming).

Energy carriers and power conversion systems providing zero emission solutions will
not allow to keep the current autonomy and range of ships. Additional power source
and energy use reduction are going to be key in new designs (because of scarcity of
sustainable energy and lower energy density of alternative energy carriers)
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There are many technical solutions to power ships with ultra low emission level, from
wheel to wake. It is the choice which is currently difficult.

Scalability of the supply of sustainable alternative energy carrier is an issue for the
coming decades (we need more renewable electricity, probably incl. nuclear...).

Energy supply logistics and bunkering, as well as role of harbor, will be key in the
energy transition (large impact upcoming).

Energy carriers and power conversion systems providing zero emission solutions will
not allow to keep the current autonomy and range of ships. Additional power source
and energy use reduction are going to be key in new designs (because of scarcity of
sustainable energy and lower energy density of alternative energy carriers)

and here the wind begins to blow ...
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ENERGY CARRIERS

B T I I ——

DIESEL ~—M&EULSFOHFS, Bio- . . . .
Engine/propeller as prime mover & wind assistance

wind: 5 to 15% total power supply
Possible refit on existing ships, no hull or appendages modifications

GAS - tN6-ENE-GH, Bio-
LIQUIFIED PETROLEUM GAS - LpG
ETHANOL - C,H,OH

 DIMETHYL ETHER - DME (CH;0OCH,)
' Hybrid engine / wind propulsion

Wind: 15 to 40% of total power supply

Requirements for additional appendages (drift/leeway)

METHANOL - CH.OH

1
1
- AMMONIA - NH,
1
HYDROGEN - H,

1

‘I‘ | Liquid Organic H, Carrier 23 - LOHC

I+ Formic Acid ¢£3- CH,0,

i Sodium Borohydride ¢ - NabH, Main wind propulsion & engine assistance

Wind: up to 100% of total power supply
Dedicated hull form & appendages

METAL POWDER &#

ELECTRICITY (battery stored) -e-

- e e e = ——————

SR U W Y

Wind
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Natural propulsion for Transport & Shipping:
potential and expectations
in the present context

Thank you for your attention!



