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* Background for the commitment on hydrogen
* Challenges and opportunities for hydrogen on the West Coast
* Cross-connecting value chains

* Ongoing projects
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e Surplus or curtailed renewable energy (mostly wind and hydropower)
* Energy sector expects heavy investments in the local and regional grid
* |ndustry sector is using, producing or have hydrogen as a by product

* Maritime public transport, such as car ferries and high speed passenger
boats - are the worst polluters in the transport sector on the West Coast

e Strong clusters with world leading companies ready to develop new zero
emission hydrogen technology for maritime and marine use



Energibalanse for Nﬂrge, 2015 Energibalansen falger energiflyten p& norsk territorium.

Produksjon av primerenergi —  Tilgang —»  Netto innenlands energibruk Etter forbrukergruppe
Primaere energiprodukter utvinnes eller Netto innenlands Metto innenlands energibruk omfatter .
hentes rett ut fra naturen og har ikke tilgang hovedsakelig forbruk av sekundzere Industri og bergverk
vaert giennom en omvandlingsprosess energiprodukter, samt biobrensel, naturgass, kull 66 TWh
fra annen energi. og NGL/etan som ogsa gar til sluttforbruk. (- 0,5 % siste ar)
Med rastoff Uten rastoff Transport ’a
LU 2 398 TWh 334 TWh 236 TWh 213 TWh 58 TWh 'P‘
49,6 % (+ 2,1 % siste ar)
Andre aktiviteter
5 : 89 TWh
M 3739 9 TWh 37 TWh 23 TWh (+ 2,1 % siste &) H
—— ' Internasjonal Svinn (11 TWh) Energi brukt
bunkers og som rastoff
g vm';:'eorgi (sjefart og luftfart) ?;?%ﬁ:;e awik Energi som ikke brukes som
5,9 % -3TWh brensel, men som ravarer.
nTer Lagerendringer Eksempler er oljeprodukter brukt i
72 % nedgang (+) 72 TWh plastproduksjon og naturgass brukt
inkluderer oppgang (-) Tap ved transformasjon i metanolproduksjon.
NGL 4,2 % (6 TWH) og forbruk i
R ALY energiproduserende
w.:? I;e"se naeringer (66 TWh) : - 2 o
R Fordeling av energibruk pa energiprodukter
u 4

Prosess der primaere

¢ EkSl]Ul't Tll‘l‘l ort Transformasjon: -
. wh . = . B

2142 TWh 90 TWh energiprodukter Twh
omvandles til sekundaere ULL L 100
Ei%’:‘ éiggzng;%est energiprodukter, som for —
til - Storbritannia, §§S;E?ésa Eiﬁ)zunesin. 80 80 30 ?’&“a’fﬁ“
Tyskland, Nederland og ga;ﬂ:;ﬁmter
Frankrike - star for 75 % = — 0 50 .
av eksporten. o 2
A0 40 40
Hvor mye er egentlig 1 TWh?
1 terrawattime (TWh) er en milliard
kilowattimer (kWh). En gjiennomsnittlig 20 2 20
norsk husholdning bruker rundt 20 000
kWh per ar. (2012). i g o

Industri og Transport Andre aktiviteter
e Statistisk sentralbyra -

Statistics Norway Kilde: http://www.ssb.no/energibalanse
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Sparsely populated
Many sea and fjord crossings
Limited access and capacity for use of electricity

High costs
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e Strong maritime and marine cluster

— Shipyards, design, engine/propulsion, petroleum supply industry

e Surplus energy from renewable sources
e Excess hydrogen from industry — local and export market?
e Possibilities for public and private hydrogen consumers

* Hydrogen Network between all the four County Councils



EU

Mgre og Romsdal
fylkeskommune

Renewable ¥
N -
energy \‘m\d
o
Competitive - Surplus

power

businesses

Limitied net-
capacity for
export

Local and
international

Political Development
strategy and [ for technology
funding and cost

Picture: Greenstat
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Fisheries and aquaculture are strong (export) industries

Great demand for O, and heat in smolt production

Often located near a fresh water source/hydro power plant

Cross-connecting the value chains by delivering O, and
heat for production, and H, to the service vessels
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N — Smgla — Smolt and hathery plant

@ Mare og Romsdal B Bde. " Tingio Tjeldbergodden — Methanol plant
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Molde Trollhéimen

@'i"“ ___ww— Raumabanen - Train
i S Hargya — Wind energy farm

Alesund
o

Ulsteinvik
° Valldal

Hellesylt — Hydropower and ferry

Loen
o

Vags@y — Hydrogen fishing boat

Breheimen o~ 0
tm . Flora — Hydrogen passenger boat
Forde po Nas onalpark

agor = A Flora — Hydrogen training and safety centre, refueling station

'
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Ardal — Big scale hydrogen production

Fjaler — Hydrogen from wave power

Hgyanger — O, and H, for fish farm
Flam — Hydrogen in tourist transport
Solund - Offgrid system
v Bergen - refueling station
ey 2 %4 Bergen - Luxury yacht

i e Odda - Tizir Ferroplant
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Stavanger
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S ' : ! &m — Hjelmeland — Hydrogen Car Ferry
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Design Brgdrene Aa
30 mtr long, 100 pax
Ready in 2021

Sailing distance 115 n.m.

Energy demand 6 299 kWh
Hydrogen 389 kg

Kvall — R 618

Jde
Flat
Vag
: 61
‘ Maloy a2
Noy dfy
/Ord
Lavi
Bremangeriandet
614
Bremant

alge
616 Svelgen

614

Flora

615/
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hank you for listening ©

Contact info: lina.jonasson@mrfylke.no



