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Pathway to carbon free shipping
Transition in FUEL and TECHNOLOGY
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Onboard DC Grid™

... the basic principles ...

Driving Factors Traditional AC System Onboard DC Grid

1. ~80% of consumers are
% 3
1

frequency converters

~

2. Energy Storage is largely DC
based

3. ACswbd forces synchronisity

4. AC swhbd bases protection on
availability of high currents
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Onboard DC Grid™

Why variable speed engines
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Main benefits

- s» Fuel Sayings through improved SFOC
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- " Reduced maintenance on engines
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DOL vs. DC Converter Battery

Solutions overview

DC Direct DC Converter AC Converter
Online

System Connection
Method

Response
Autonomy

Functionality

Converter Size

Main selling point

Direct

Good
Partial

Limited

None

Efficiency

DC/DC Conv
choke

Instant
Full
Full

& Peak power

Controllability

DC/AC conv filter
Transformer

Good*
Full
Full

xPeak power
xPeak SC &
Transients

AC Power
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Onboard DC Grid™ - key role in vessel performance SHIP
NKT Victoria — Cable Layer YEAR

— O SKIPSREVYEN E—

Vessel information

Vessel name: NKT VICTORIA
Vessel Type: Cable Layer
Design: SALT 306 CLV
Yard: Kleven Yard BN 372
Year: 2017
Class: DNV-GL DynPos AUTRO (DP3)
Owner: NKT
Solution and scope: Onboard DC Grid™ Project information
Generators: 6 x 2240kWe 1200-1800rpm State-of-the-art cable ship including the newest ABB technology achieveing greater efficiency
Energy Storage: 1 x 156kWh and precision.
Propulsion: 3 x 1.9MW Azipod® propulsion units The vessel is custom built according to NKT’s specifications and will measure approx. 140m-long
and 30m wide, have capacity for a crew of 100 and up to 9500 tonns of cargo. It will enhance the
Thrusters: 3 x 1900kW ACS800 Tunnel Thruster Drive System capacity of NKT’s subsea cable operations while delivering optimum efficiency and accuracy.
Automation: PEMS with integrated VMS
Advisory: ABB Ability™ Marine Remote Diagnostic System (RDS),

Marine Advisory System — OCTOPUS, Condition
Monitoring
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Onboard DC Grid™

NKT Victoria — Reduction of Fuel Consumption relative to other CLV’s

Relative Fuel Consumption for example Relative Total Fuel Consumption for example b rrensi
Vessel Modes Campaign Loading...
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Onboard DC Grid™

NKT Victoria — context of reductions

Single car yearly fuel consumption Savings generated by NKT Victoria Impact

* Typical 9000t cable CLV & & Q & Q
= > S
% NKT Victoria CLV Ey E Sy

Yearly statistics about single, personal car Cable laying vessel Context of fuel reductions

— 15 000 km mileage — Standard CLV: 6600 tons of fuel per year — Fuel reduction equivalent to what 5000
— 900 liters of gasoline — NKT Victoria: 2700 tons of fuel per year personal cars would consume per year
— 800 kg = 0,8 ton — Savings: 3900 tons per year
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Onboard DC Grid™

Selected references

NKT Cable Layer Vision of the Fjords Port Ice breakers

ForSea Tycho Brahe & Aurora
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Top 3 benefits
Onboard DC Grid™

GO

The starting point for all hybrid and zero-
emission vessels

Electric energy carriers and consumers are DC
based, allowing

* A more efficient power train due to fewer
conversions

* Alighter and smaller system due to fewer
components

Future-proof and fuel flexible Contributes to your low carbon vessel
journey
* Add new or different energy carriers later * Realize your hybrid and zero emission
* ABB has the longest running DC power solution -ambItIOI.‘lS with ABB as your experienced
experience, with the first commissioned vessel Integration partner
back in 2013
ADRD
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