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CO, and GHG reduction - ObJECtIVES and Tlmehnes

IMO EEDI/EEXI Adopted/Exp. EEDI Phase 3 (EEDI P4?)

IMO ClIl / SEEMP Adopted/Exp. SEEMP Il ? ? ? ?

C02 - 40%
IMO (MEPC 80) (81 and 82) Expected July GHG
20/30%

GHG GHG around
70/80% 0%

. . Low Car or
IMO GHG intensity Expected Zero5/10%

IMO Med. ECA Adopted

100%  100%
EU ETS (New MRV Form) Adopted Incl.CH2 & = (< 5,000 100% 100% 100% 100%
N0 GT?)

Fuel EU Maritime GHG Adopted 14,50% 62% 80%

Fuel EU Maritime Shore-power Adopted ~ All

EU ETD On hold

UK (EU ETS) Expected Domestic?

National US TBI

National Asia TBI
National other areas TBI
Regional Norway (WH-Fjords) Expected Tier Ill
Regional other areas TBI

Local ports etc. TBI
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How Echandia can assist with battery solutlons to decarbonlze and meet the requurements from
IMO and EU s '

e New Build
e Retrofit

* Fully Electrical
e Zero Emission

Hybrid

O Echandia



What possible in question of range and Si‘;e.'qf’a :Ro’?/,vpax_‘—; Ro/Ro? i

freemg up more commercial space for pax and cargo and it may prowd ,
smaller ship with the same capacity with Iess energyheededl " s 5

etc. needs attention.
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Bottlenecks

The main bottleneck for fully electric ships are in generaf;the’
grid power availability and shore-to- sh|p charglng capacrty

The shore grid and the actual shlp to shore mterface nee-d‘:'
to be enabled to deliver a 1) charging capacity of mln'th
voyage used energy 2) at a given port turnaround time’o
typically 1 to 2 hours for large Ro/pax and down to 'a’fe‘
minutes for medium/small size vessels : ‘ #

takes time.
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What can Echandia offer

c Echandia
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Use smaller systems and more of installed capacity

Echandia LTO is more durable and thus less installed energy is
needed to deliver required energy at end of life (EOL). Alternative

Echandia LTO

Required energy

\_ v J




Usable Capacity vs Installed Capacity

Echandia LTO Alternative

- 90% 60% — 70% -
Usable Energy Usable Energy

Carrying additional weight

O Echandia



LTO has Lowest Total Cost of Ownership (TCO)

* Battery lifetime of 20+ years

* Noreinvestment needed every 10 years
* Noincreased hazard during battery’s lifetime

* High residual value after 20+ years
* High State of Health

* Fast charging

* Charge-rate > 3 in repeated cycles

Photo: Molslinjen

* High cycle efficiency — less electricity consumed _ _ _ _
“The total cost of ownership, combinedwith the products high

e Lowest Life-CycI e CO, fo otprint level of safety and low weight were key factors in selecting

Echandia as battery supplier. In addition, choosing a system
* No battery replacements needed

] . . . . with longer lifetime makes perfect sense from a sustainability
* Deployed in second-life applications after marine EOL

perspective.”

Ole Berg-Hansen, Chief Engineer Molslinjen
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Superior Safety

* LTO eliminates the safety hazards compared to Graphite

* Norisk for Thermal Runaway
* No dendrite formations — no short circuit risk

* Not sensitive to ambient temperature fluctuations

. P44

* TypeApproved

* Passive cell-to-cell level anti propagation approvals (highest safety level)

BUREAU
VERITAS
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Copenhagen (7) water busses in operation since 2020

Designed for 12 years lifespan but
latest capacity tests indicates an
increased and considerably longer
lifespan.
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Other selected references
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| cannot and will not stay here and tell you which way(s) you shouId chose for the future to decarbonlze your fleet, but
every shipowner must act to meet the requirements from now on towards 2050 and the prlce for emissions W|II onIy
increase, with a full electrical vessel you could be 100% em|55|on free and save a Iot"of' worrles admlmstratron and
maintenance costs. ot % &

electrically powered ship.

Energy Density (Wh/L)

Power Price $/kw‘ i i ‘%
System Price § (TCO) ¢ X% \ ; Ship specs & trade
N

A, ype of ship, oper al demands

CO, / GHG taxes

. . —t =
GHG target trajectories —_— -
For & newbuild ——

Fuel prices Estimated total cost

Electricity prices of ownership
Desngn options

tive fuels, retrofit

GOOD LU



Thank you!
It will be-an expensive green transition

Echandia can deliver a premium product which is safe,
reliable with a long lifetime and |ots of energy.

Trusted supplier to

C

WARTSILA DRAM=N SIEMENS
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