quid hydrogen value chain for
maritime transport in Norway " BKK

7 s, P T S

S e A f 2 o4
- > \,) 7 e sl C‘f" 71: 4 € L
£ ;',f* i {‘ f&" 14?



BKK electrification strategy




Hydrogen as maritime fule in Norway
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Topeka Overnight RoRo service;
the zero emission seaborn alternative
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» Take the initiative to establish a
hubs for hydrogen in Norway

* Identify transport routes where
heavy transport of hydrogen may be
relevant, and stimulate the
establishment of infrastructure that
makes this possible

*  We will spend billions on hydrogen,
both in the form of increased costs
for the public tenders we make and

forinfrastructure



Big Picture , H2-Valley” o A

( Metropolregion

Rhein-Neckar as ,,Model Region Hydrogen* Ayl i,

Application for Logistics & Mobility Applications for Industry

local logistics Garbage trucks HDT Ships Trains Busses PCs e BASF: decarbonisation of Heat & Power Generation

.-. production process through
o e v w green H2 \AYAY;

350 bar 700 bar Pfalzwerke
SAP
NG pipe
H2-train lines e
H2 refuelling (Westpfalz, Bus depot RNV H2 refuelling

stations Weschnitz-, Heidelberg stations
Nibelungenbahn

High Pressure Filling Centre DHL
Ludwigshafen — ,H2ub* Pipeline Local Refuelling

Green
- electricity Production @ BASF - - :
biogas Production @ Production @ Production @
TWL L\ \AY; Pfalzwerke

Metropolregion Rhein-Neckar, Bernd Kappenstein 8



Sharing energy and:materials throughout the park would allow for optimal
resou.rc.e utilization and:sustainable circular growth
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Europe's first Maritime value chain project for
Liquid Hydrogen is short-listed as Norwegian

COnSOrtium funding jOurney candidate for IPCEI Hydrogen

xinde marine news  2021-04-21 08:58

219 millioner fra Enova til
hydrogenskip: - Akkurat den
typen prosjekter vi ensker

Wilhelmsen-gruppen far 219 millioner kroner fra Enova til to hydrogendrevne frakteskip
som skal g4 mellom norske oljebaser. - Viktig for maritim industri, sier Jan Eyvin Wang i
Wilhelmsen.

Skal bygge verdens forste
frakteskip drevet av hydrogen

Wilhelmsen-rederiet og partnere har fatt 80 millioner kroner  stotte fra EU for &
realisere pionérprosjektet til havs.

Targeting ENOVA
IPCEI funding

Setter fart pa grenn overgang: 71
millioner kroner skal fa skip og ferger
over pa hydrogendrift

To konsortier deler pa 71 millioner kroner fra Pilot E-ordningen til a
utvikle hele verdikjeden fra produksj istribusjon og fylling av

pa
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IPCEI is a fully integrated
European project - not the
sum of individual actors'
projects

o

European
Commission
——

Commission approves €2.9 billion support by
twelve Member States for second important
European project for battery value chain

Raw and advanced Battery Battery Recycling and
materials cells systems sustainability
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23 European nations launch

IPCEI Hydrogen

e The Kingdom of Belgium
e the Republic of Bulgaria
e the Czech Republic

e the Kingdom of Denmark

e the Federal Republic of
Germany

e the Republic of Estonia
e the Hellenic Republic

¢ the Kingdom of Spain
ethe French Republic

¢ the Republic of Croatia
e the Italian Republic
ethe Grand Duchy of

Luxembourg
e the Republic of Hungary

¢ the Kingdom of the
Netherlands

¢ the Kingdom of Norway
e the Republic of Austria

e the Republic of Poland

e the Portuguese Republic
e Romania

e the Republic of Slovenia
e the Slovak Republic

e the Republic of Finland
e the Kingdom of Sweden

ENOVA



TIMELINE
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Mzl 7
¢ Final S=lection = tixed

; I'-.Ia!:atll.le. u_hje-':lr.ll..'-zf.. | Challenge
April 24th Wik FLIComg Workshops = Companies are ssked to

May Z8th
| 2o 2021 suhmit Information
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AURORA PROJECT PLAN

CONSEPT

PILOT-E PILOT-E FUNDING SELECTION

Evaluate different
location for hydrogen
production
Select concept
and start
pre-engineering

Project to start
in case of positive
outcome of the
application

Consortium in place

Application
delivered

Site assesment

Q3 2019 12.12.2019 Q1 2020

. Main Milestones - Activities between milestones

ENOVA
FUNDING

Pre Engineering
completed

ENOVA investment
support granted

Pre-engineering

Q4 2020

START-UP

Establish JV Start production and
Investment decision distribution of

by JV Liquide hydrogen

Main Partners
BKK
Equinor
Air Liquide

Execution 3/year

Q2 2021 Q1 2024




Vi skaper en baerekraftig framtid
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