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The Norwegian Renewable Energy Cluster RENERGY gathers over 100 businesses ) renerey
and organisations from the entire energy value chain

TrenderEnergi" QT JN%

2~ \
ﬂ'\
N NETTSELSKAPET(l;yse > D Statkraft <, B R EARTUAG
Lofotkraft equmor

o/ GASN(/R
NSI

Trondheim Havn

‘.& RISSA
=’ FORNYBAR ENERGI

N
GN

anrHo g (&

Ener r —
pkom .y e
= Spare aSr:nNO V\ND‘EI:IEREISENIER p vm-] T O R G H AT T E N
¥/ Hitra
ELogIT ENTNU k/ kommune
Furtjugdet " 5 n University of Innovasjon Als | K 0
iT } ology m Norge ﬁ )
TRONDHEIM KOMMUNE 'nl
Rl -
= C SINTEF R&D and Energy Trandelag fykeskommune  Fiakstad Nord-Trendelag Havn
lea innovation end-users N bervine Rorvik ks

A\ Namdalskysten * e nelfo

ACHANGE E N OVA
@ Fremtidens Industri .1 E K
@ intoto ”.GFMS '

. g @ Innherred ;,}
— =) entreprenar
SinkabergHansen Statskog

HEESclal g’% SalmsNor

SIEMENS KONGSBERG . safetec
CNeray

autoagri solﬁ 4N Entrepreneurs Major BALLARD sners I
zeabuz &F]Uel ig?ng?xg supp"ers Moen Marin
Bi y te (@ el-watch P \ Viysus Group
e agrre ® alek Multiconsult  _llka
Y

SmartEnergy  Hark Techng ele t ‘mmnms % MOEN GREENSTAT pwe
m SIEMENS v
S<ieT Ty 2LUQ Ballstad St sweco 25

A W e Gnm, Si<OM
IDN€ 52 rour HYwﬁA;:ECH IMPELLO VOITH == ,‘\l e|pro

RoMy Clima AS
(®)) insec{u_ ergy WAEU HEXAGON a:g'_ecga
- < br awda aslonvik K

o 2050 e - GETEK SKANSKA -—— th I
co =R &% cathwe
4..,3EF¥QR? % Enernite L ENERGYRZ 7@ =REN




THE ENERGY VALUE CHAIN O renerex
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H2 PRODUCTION | H2 STORAGE | H2 DISTRIBUTION

One service vessel and H2 infrastructure for bunkering
under construction. Operative from 2023

_ Investment: €6 million | Production: 0,5 T/day

RORVIK - - —
==== T ' H2 PRODUCTION | H2 STORAGE | H2 DISTRIBUTION

Funding approved. Full-scale production, storage and
distribution for mobility. Operative from 2025

Investment: €30+ million | Production: 8 T/day
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H 2 VA L L E I 1 express boat 1 service vessel
operative from 2028 operative from 2023

MID-NORWAY

2 container ships 8 service vessels
under planning under planning

H2 PRODUCTION | H2 DISTRIBUTION

Four heavy-duty trucks, warehouse forklifts
and fuel station. Operative from 2020

Investment: €9 million | Production: 0,3 T/day

H2 R&D FME HYDROGENIi and LAB FACILITY (SINTEF
& NTNU)

Research and development

Norwegian Fuel Cell and Hydrogen Centre
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1 express boat 4 trucks operative Investment: N/A | Production: N/A

1 express boat 3 7 5
operative from 2026 © operative from 2026 frorr‘r 2020

H2 PRODUCTION | H2 STORAGE | H2 DISTRIBUTION

Funding approved. Full-scale production, storage and
distribution for mobility. Operative from 2025
Investment: €30+ million | Production: 6 T/day

Large process-
Industry

H2 PRODUCTION | INDUSTRIAL

Methanolproduction. H2 use in methanolprocess 15-30 t/day.

Working on a development plan which might facilitate for

large export of blue and/or green H2 or H2 derivatives. Large process-

. Industry
Investment: €x million | Production: 15-30 T/day ++



3 OUT OF 16 SHIPS ON FID

Hydrogen
* Loran C—Traler — stoppet

* Topeka — 2 x RoRo-skip

* Egil Ulvan Rederi — 3 x bulkskip
e Thor Dahl—1 x bulkskip

e Samskip — 2 x containerskip

* Moen Marin - Salmar — 1 x katamaran TR e 4 e skarv
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* Faerder Tankers — 2 x LR 2 tankskip

* Faerder Tankers — 2 x bilskip

* Skarv Shipping Solutions — 3 x bulkskip




NATIONAL HYDROGEN HUBS ) reneroy
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PROJECT | ASKO —
4 H2 TRUCKS IN OPERATION

Key points:

Norwegian wholesaler ASKO and Scania have put

in operation four hydrogen trucks with electric
driveline in Trondheim, Norway.

Four trucks have been in operation for two years.

The next (commercial) versions from Scandia is
ordered.




Hydrogen vessel and bunkering system O renenor

Hydrogen infrastructure doesn’t have to be expensive!

H2 Marine and NTE’s innovative
solution includes

* As few components as possible
e Approx. 15-20 % lower CAPEX

* Lower OPEX; approx. 5 % lower power
consumption

* Mobile combined storage
and bunkering unit

* Flexible and scalable




MORE THAN A POWER POINT Q) reneroy

* Pilot vessel under construction * Pilot innovative bunkering
system in operation




Some R&D challenges that must be solved Q) reneror

We are building a new energy system, and a new market for new fuels

The carrier of the energycarrier — Storage on land, on board

Bunkering systems

Safety, standards and regulations

Logistics and transport of the fuel

Public acceptance of the cost of the energy transition

thomas@renergycluster.no



CONTACT
RENERGY cluster
Thomas Bjgrdal

Cluster Manager
thomas@renergycluster.no

Ida Lerheim
Senior EU advisor
ida@renergycluster.no

HYDROGENI

Nils Rokke
Centre Director, HYDROGENI
Nils.A.Rokke@sintef.no

Stale Svenning

Stale.svenning@vilma.no
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