eknologlske Iﬂsnlnger

0g kostnader,
- verdikjede for framdriftslgsninger

med hydrogen"

Ferjekonferansen 2019
statens vegvesen _AlESUNA,27.mars 2018

/ Steffen WgllerHolst

Markedsdirektar
@ SINTEF

@ Styreleder

hydrogen.no

Chairman ¢+
Transport &

Hydrogen Europe



http://www.google.no/url?sa=i&rct=j&q=sm%C3%A5kraftverk&source=images&cd=&cad=rja&docid=AtxK_pRs4cQ8iM&tbnid=URqx_5ccYuUUHM:&ved=0CAUQjRw&url=http://www.bondelaget.no/smaakraft-som-naeringsveg/category2796.html&ei=D7tBUaXmE8TFswaks4GQAQ&bvm=bv.43287494,d.Yms&psig=AFQjCNFRRP9caZ9jdRb07dff857NbZIRKw&ust=1363346279556552

Verdikjeder med hydrogen(baerere)
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Produksjorav H Y/alkalisk elektrolyse
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P elektrolyse

w15 bar pressure

w— Atmospheric pressure

LYJSaGSNAYIA12a0y IR Gekl26

1000
o\l 2.2 MW (1 tonn/daglC 1,4¢m2y ace
$00+ \
400
o b > B?"u "~ Plant capacity
o [MW]
: 123 4 5 10 15 20 5 30 35 40 45 50

1 5 10 15 20 a tonn/dag

Tekniske lgsninger og kostnader

50 MW




<2,5 timers g & X pehem
kjgring — - o >
Tekniske lgsninger og kostnader & =
Produksjorav H V/alkalisk elektrolyse .‘:. "':f':"“ o

e
% & | i | =Y ===
=" Renewables Electrolysis Distribution Dispensing Fossil parlty
® -

> -
0 N o5 NOk/kg R 13 NOK/ko IR 11 NOK/ko I 50 NOK/kg
rosSLPARTS
. . . . T\\S\’ar ae (
N "y High pressure  Efficient dispensing < 0 okr/\ite

" distribution

20 MW / 8 tons per day 1,000¢ 1,500 kg~ 100% availability

Jtruck n el &



Tekniske lgsninger og kostnader

Produksjorav H Y/ PEM elektrolyse vs. Reformering av naturgass
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Verdikjeder med hydrogen(baerere)
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Teknologiske lgsninger & kostnhade !
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Verdikjeder med hydrogen(baerere)
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Teknologiske lgsninger, maritime anvendelser

HyPM™-R1000

ABrenselceller, eksempler
HypMmR120 . HYDROGENICS
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Teknologiske lgsninger, effetdtthet

ABrenselceller, for maritime anvendelser vs. stempelmotor

35 kW/m? Wartsila9L32GD:

3920 kW @ 60Hz
50 kW/ton LxWxH=10.4 x 2.8 x 3.8m
Weight 79 tonnes

Wartsila9L32GD
3920 kW - 79 ton

"
[ — — [ S N G R G R 5 )

10,4 meter

\
Cé) POWERCELL

PowerCellHyon
62 kW/n? Containerized fuel cell

3600 kw DC
LXWXH=7x2.6x3.2m

’ ‘ IR . iy Weight ca. 13 tonnes

QNV’GL Ap rovalm Pn ciple 280 kW/ton
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Pilot-E prosjekt 20172020:

V Dimensjonering: Batteri/BC/Hager
for ulike driftsprofiler (kW/tid)

V Design, sikkerhetsvurderinger

ENOVA (3 SINTEF
€30 Forskningsradet

ATesting av nedskalert hybridsystem
(brenselcelle/batteri) hos SINTEF

AOmbyggindC Drift av pilotferge
A Samband, Godkjenningél Bygging
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Teknologiske lgsninger & kostnader

ABrenselceller (eks.: personbiler) . . ” ENERGY| wmetesy
' _ . Fuel Cell Cost
e Prod.volum (Mirai): _—
PR 3 000/4rC 2019 - I
[ 30 000/ar 2020C e e 500K/Year

2020 2025 2020

Kilde: US DolEttps://doi.org/10.1016/j.trc.2018.01.005
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Teknologiske lgsninger & kostnader

ABrenselcellebusser: ~ 80 % prisreduksjon siden 2Bdiard >30 000 timers drift

Bus Price in 1000 EUR
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400
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Experience CurveFuel Cell Transit Bus

CHIC
o .
3EMotion
o
JIVE
° o JIVE2
H2Bus Europe
1,000 buses
® CHINA
20,000 buses
{ ]
10 100 1000 10000 100000

Cumulative Bus Shipments

BALLARD

One of eight Ballard-powered fuel cell buses
in the Transport for London fleet
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Verdikjeder med hydrogen(baerere)
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Gassturbiner for K(tv) og NH (th)

' Combustor
Compressor

40 kW under testing, 2018
Drivstoff: 100% N

1 MW.HurGin- T arift,-april-2D18C 1 (Koriyama, Japan)
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