SHORE POWER

Prospects for energy and maritime transport in the Nordic region
Expert workshop 26-27 February 2020
Thor André Berg - Plug



21102014

Shore Power — There is work to do!
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DIRECTIVES

DIRECTIVE 201404EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 22 October 2014
on the deployment of aktermcive fuels infrastructure
(Woxt with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE SUROPEAN UNION,

Hasving regard 1o the Treaty on the Functioning of the Europeza Union, 204 in parecular Arcicle 91 therest,

Havng regad 10 the propezal from the Furopesn Commission

After ransmizzion of the draf lgizlaive act to the naticaal partiaments,

Haring regard 1o the opimion of the Luropean Economic and Social Commies (1.

Viaving regard to the opimion of the Committes of the Regions (7).

Acting in accordance with the ordinary logilacive procedure (),

Wheress

€ o

In i Communication of 2010 emitied 1 for smar. sszzainable and indiusive
gpowir, the Camatuien et 38 mhinchg compaiienss s and snsegy security by 3 more eficiast usa of

resource: and energy

The Commission's White Paper of 28 March 2011 enfitied Rosdmap 10 2 Single Furopess Transport Ares —
Toward: 3 Compecitive 2nd Recourca Bicisn Transport Syswa called for 2 reduction in the dspeadeace of
tramcport on oil Thiz needs 1o be achieved by mesns of an array of policy mtistves, inchadng the development
¢ mmble dowzr foks 23y 25 wel 3 o e sppropias fioec. The Commsions Wi
Paper alio propaced a reduction of 60 % in greenhouse gu: emasions from mamport by 2050, a3 messured
agine the 1990 avee.

Directive 2008/28/EC of the turopean Parlisment 3nd of the Councd () zets 3 markst share targee of 10 % of
renewable: in transport fuels

Bazed on the conzultation of stakeholdsrs and national exparts, 2 well 2 the expartie refleczsd in the Communi-
cation from the Commizzion of 24 January 2013 encled ‘Clean Power for Tranzport A Europesn altemative
fuels serategy’, olecericty, bydrogee, biofusls, nateral gus, and queied pecsolom gas (1°G) weee dentified 25
currently the principal alvernacve foelz with 2 posential for long4erm o subzzimunce. akzo in lght of their
possibie simultaneous and corebmed use by maans of, for instance, duakfuel tachnology systees:

i

) Posion f o y.‘.q,..‘ Puiassenn of 15 Apeil 2014 (nse yee poblched in che Oficl Journsl) and ducision of she Counci of

o n...m.-mo-«mn.s..u,,_mum..s..,cm‘a 3 apdl 2009 i o e i of s e

017 and 000 SO B Ta3009,p 1e

Keeping in mind it’s only part of the solution.

Member States shall ensure that
the need for shore-side electricity
supply for inland waterway vessels
and seagoing ships in maritime and
inland ports is assessed in their
national policy frameworks.

...encourage port developments and
activities globally to facilitate
reduction of GHG emissions from
shipping, including provision of ship
and shore-side/on-shore power supply
from renewable sources...

INTERNATIONAL
MarTIE
ORGANZATION

Note by the Intemational Maritime Organization to the UNFCCC Talanoa Dialogue

ADOPTION OF THE INITIAL IMO STRATEGY ON REDUCTION OF GHG EMISSIONS
FROM SHIPS AND EXISTING IMO ACTIVITY RELATED TO REDUCING GHG
EMISSIONS IN THE SHIPPING SECTOR

SUMMARY

The Infemational Mantime Organization's (IMO) Marine Environment Protection

Committee (MEPC) has for some time now been considerng actons 1o address

greenhouse gas (GHG) emissions from ships engaged In Intemational trade. It met for fis

seventy-second session (MEPC 72) from 9 to 13 Apnl 2018, at IMO Headquarters in

London, with the participaton of more than 100 Member States, three associate

members, two Unfed Nations bodies inciding UNFCCC, eight Intergovemmental
and 47

Dunng this meeting, the Committse adopted resoltion MEPC.304(72) on Ingial IMO
Strategy on reduction of GHG emissions from ships. The vision set out in the text of this
important Inttial Strategy confirms IMO's commitment to reducing GHG emissions from
intemational shipping and, as a matter of urgency, to phasing them out as soon as
possible in this century.

The Initial Strategy. and its adopting resolution, is set out in annex 1 to this submission.
This Initial Strategy is the latest acton e Dy the IMO fo address GHG emissions from
Ships and existing activity resated to reducing GHG emissions from infemational shipping
s set out In annex 2 1o this submission

Context

1 Intsmational shippmg plays an essental o 0 e faciitation of workd trade as the
most cost-effectve and energy-efficent mode of mass caro transport. makng a vial
contribution to intemational trade and being a key pillar of the development of a sustanable
global economy.

2 The Maritime Ox (IMO) was asa
specialized agency under the United Nations to provide the machinery lw ntergovernmental
cooperation in the field of regulation of ships engaged i infernational trade. IMO is
responsible for the global reguiation of all aspects of ntemational shipping and has a key
vu}a in ensuring that lives at sea are not put at risk, ncluding security of shipping. and that

the environment is not polluted by ships’ operations — as summed up in IMO's mission
aalsmsﬂl Safe, secure and efficient shipping on clean oce:

3 Following the suggestion during MEPC 72, supported by many delegations, for IMO
to participate in the Talanoa Dialogue, the Secretarial was invited to consider submission of
relevant information, including the Initial Strategy, 1o the Takanoa Dialogue portal
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Things are happening
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Shore Power facilities
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It's a competition!

| have energy needs! ]

It’s \]
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You can always get fossile fuels.
You may/may not get renewables because...
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In Bergen commercial vessels
pay close to zero energy levy.
They pay the low rate
reserved for power intensive
consumers rather than the
regular rate.
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EX [EUR/MWHh]
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Excample case:
10 MW peak for 5 months,

Total consumption 3 GWh,
Only daytime connection 9 am-4 pm

Source: THEMA Consulting Group
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In Copenhagen there is no
capacity tariff. This is
counteracted by a high
level of additional fees.

N

Bergen Copenhagen Hamburg

The annual capacity fee in
Hamburg causes grid tariffs to
be relatively high for cruise
ships that are docked and
connected only in the summer
months.

e

m Fees

Grid tariff

m Electricity
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@ Offshore / low voltage — In use
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@ Offshore / low voltage — 20122020
@ Cruise / high voltage — 2020



Different Harbours — Different ships — Different needs

PLUG

) Port of
' Bergen

Calls per year 800 + 340+
Simultaneous up to 14 1 3/4

Lenght of stay Hours - weeks 5-9 hours 6 hours - 3 days
Frequency 60 Hz (50 Hz) 50 Hz 60 Hz (50 Hz)
Power need 200-600 kW 800-1200 kW + charging ~ 2000-12000 kW (+ chg.)
Voltage 400V /440V /690 V 690V (660 V) 11 kV (6,6 kV)

Plug IEC 80005-3 NG3 Plug IEC 80005-1



Europe’s largest
Shore Power facility
for Cruise

Opens in May 2020

3 cruise ships simultaneously

3 x 16.000 kVA

Max 32.000 kVA at the same time

And there’s more...
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The fourth quay

Uses the same
converters

2,6 km sea cable
Opens in June 2020...
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Converters 50/60 Hz

The big cost, and footprint, of shorepower . \
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Converters




Cable Management Systems.
PORT POWER
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Port of Bergen 2019 iillustrated




The industry is gearing up!

To reach the goals set by the Nordic countries,
clean shipping has to be a big industry.

Who will act on it?

In time?

Cruise consepts from:

.‘
g:’ ‘}i Norwegian Centres of Expertise

3:. ,,. NCE Maritime CleanTech




Any ideas? Questions?

Thor André Berg

thor-andre.berg@plugport.no

+47 950 82 255

www.plugport.no
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