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The whale.insthe room we can no
longer ighore
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The Marine Industry is the best
opportunity to make the biggest impact:

A Environmentally

A Financially




Shifting the
Focus to our
Oceans
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The Role of Energy Storage/in

Marine Transportation
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ENERGY STORAGE
IS
A (part of the) Solution




Energy Storage has Many Functions
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Fully integrated systems deliver a combination value proposition that leads to
excellent ROI
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Hybrid & Electric Ships

EnvironmentalAccountability Rapi&Return on Investment

Electric:Ferries, Port Equipment

Hybrid: OSV, Offshore Wind Farm
Support, Ferries, Fishing boats
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A Good Business Case

A Electric ferry Ampere is one of the
most profitable ferries in Norway

A Ferry sector- 50 battery electric
ferries to be built
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In Norwayand Denmarkhere are alot of smallerferries wherearescentsurveyhas
shownthat it is not justevironmentallya goodcase toconvertto electrical
propolsion butalsofinanciallyit is the rightdecissionn closeto 70 % on thexisting
routes.




The Power of
Batteries

30ferry routes in Denmark alone,
would bemore profitablewith
electric than diesel
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PBES is scratching the surface with the initial projects we are working on with our
customers based on proven systems working today, energy storage is becoming a
standard requirement



Excellent Characteristics for ESS

Safety:

A Safety and reliability
through redundancy

A Black Start capability

Performance:
A Replace generator duties
A Full electric operation

A Optimizes diesel generator
loading

Value:

A Reduce fuel consumption &
emissions

A Reduce maintenance costs
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The Power of
Batteries

Technologys proven

TychoBrahec All Electric Ferry
4.2MWhLithium ion Battery

Co-financed by the European Union
Trans-European Transport Network (TEN-T)
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PBES is scratching the surface with the initial projects we are working on with our
customers based on proven systems working today, energy storage is becoming a

standard requirement



Norway can reduce port emissions
by 12.5 million tonnes

A 64 vessels with an operational profile suited to battery propulsion

A 97 different routes utilizing shore power
A 12,5million tonnes of CO2 & 14million kg of NOx emissions
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Zero Emission
Ports & Harbours

1. Tugboats and other support craft
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Tugs

Demandsover 60% loads only accounts for around
3% of the total time.

Task Service Knots Time(%)
Standby Idle 0 15%
Transitlow Transit 6.6 30%
Transithigh Transit 10 %
Assist80% Tow-pull-[80%)] 1 1%
Assist60% Tow-pull-[60%] 1 1%
Assist40% Tow-pull-[40%)] 1 9%
Assist20% Tow-pull-[20%)] 1 26%
Bargemove-60% Tow-pull-[60%)] 5 1%
Bargemove-40% Tow-pull-[40%)] 5 1%
Bargemove-20% Tow-pull-[20%)] 5 9% BEToNAl
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Wind Service
Vessels

Anew sector for energy
storage technology.

BELLON:
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Zero Emission
Ports & Harbours

2. Coastal Shipping and Ferry
Hybridization/Electrification
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