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Vision of a hydrogen economy is not new
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Old dream but now in a phase with realistic implementation chances
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Water will be the coal of the future.
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Almost since its discovery, hydrogen has played an important
part in contemporary visions of the future, especially in

relation to the energy industry and locomotion.

As early as 1874, the French science fiction writer Jules Verne
(1828 - 1905) in his novel “L'fle mystérieuse” (The Mysteri-
ous Island) saw hydrogen and oxygen as the energy sources
of the future. In his vision, hydrogen would be obtained by the
breaking down of water (via electrolysis). Water, resp. hydro-
gen, would replace coal, which at the time was the dominant

energy source in the energy supply industry.

In the 1960s, the successful use of hydrogen as a rocket
propellant and of fuel cells to operate auxiliary power units
in space - especially in the context of the US Saturn/Apollo
space travel programme - provided further impetus to the
fantasies surrounding hydrogen. Also in the 1960s, first
passenger cars were fitted with fuel cells as basic prototypes
resp. technology demonstrators.

VISIONS OF A HYDROGEN ECONOMY
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During the 1970s, under the impression of dwindling and
ever more expensive fossil fuels, the concept of a (solar)
hydrogen economy was developed, with H, as the central
energy carrier. Since the 1990s, hydrogen and fuel cells
have made huge technical progress in the mobility sector.
After the turn of the century, not least against the background
of renewed global raw material shortages and increasingly
urgent questions of sustainability, the prospects for a hydro-

gen economy were considered once again (Rifkin 2002).

More recently, the focus has increasingly been on hydrogen’s
role in a national and global energy transition. Within this
context, the value added of hydrogen (from renewable ener-
gies via electrolysis) in an increasingly electrified energy

world has also been subject o discussion. Nevertheless, an

important role is envisaged for hydrogen - especially as

a clean, storable and transportable energy store - in an
electricity-based energy future (Nitsch 2003; Ball/Wietschel
2009).

Wuppertal Institute



Use cases of hydrogen and (selected) experiences in Germany
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Use cases of hydrogen and (selected) experiences in Germany
8 A A P 2 26

Mobility applications 323E 4 i B Stationary applications [& & i3

Applications at system level &4t/ZH N Applications in industries TNV K]
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Mobility applications
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Mobility applications = 18 45k 1Y) . H
Broad range of options with different status (Technology Readiness Level)
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Mobility applications in Germany 7£ 1% [& i) #2 2l 4 i H
Fuel Cells used for mobility purposes in busses and trains

T2 2R K A e FE WSW,
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Recent developments itk f&:

* Regional Transport Company in Cologne (RK) ordered 30 FC W(
busses and Wuppertaler Stadtwerke (WSW) ordered 10 FC
b usses Regionalverkehr Kéln GmbH

BRI X i AT (RK) FWuppertaler Stadtwerke (WSW) 433l
VI 7 3058 A0 105 PR RL HE b A 32 242

« Biggest contract in this area at European level

FEIX AN G R () B K B (7]
» Start of operation in spring 2019

2019 F /TR E
» Busses are produced in Belgium (Koningshooikt)
NBE AT LU I A 7 :

Vi Erster Wasserstoffzug in
«  WSW implemented own supply structure for hydrogen “ Schleswig-Holstein

(electrolyser connected to waste incineration plant i eyt oy

WSWEEIH 1 H CRY PN B GBS IR 1 H R i e b
» First experience with fuel cell trains (01.10.2018) mehr

in northern part of Germany
(substitute for diesel driven engines)
T URAE A L ER A R} R 51 4=
(ARG BX B K B

Brennstoffzellenzug: Premiere
§S"* mit hohen Erwartungen

= Wassertropfen statt Ruf: Der weltweit
erste mit Wasserstoff angetriebene
Zug ist in Bremervorde zur Premierenfahrt gestartet. Heute
folgt der Linienverkehr fir "Coradia iLint". (17.09.2018)
mehr
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Mobility applications in Germany 7£ {2 & {52 54 b FH
Fuel Cell Vehicles still at the very beginning of market introduction
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* Fuel cell car production clearly dominated by Asian
companies (list of FC vehicles in series production)
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Modell

Honda FCX
Clarityl"]

Hyundai ix35
FCEVI2IE]

Toyota
Mirail*l8]

Honda Clarity
Fuel Celll’]

Renault
Kangoo Z.E.
H2l®!

Hyundai
Nexotol10]

Mercedes-
Benz GLC F-
Celll!]

StreetScooter
H2 Panel
Vanl'2]
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Markteinfiihrung

2008
(1. Generation)

2013

2014

2016
(2. Generation)

2017

2018

Dezember 2018

ab 2020

Reichweite
(km).

650

594

500

650

290

756

437 plus
49 (Batterie)

500

Vmax
(km/h)

165

160

175

165

130

179

160

120

kW
(PS)

44
(60)

100
(136)

114
(155)

130
(176)

44
(60)

120
(163)

147
(200)

122
(166)

JIIBEYES

Beschleun.

0 auf 100
km/h (s)

12,5

9,6

9,5

Maximales
Drehmoment

300

335

300

395

350

&I
sONHIA PREHHFE A A E R

Verbrauch

(Ha) i jahrliche
kombiniert Tar;: ':g alt Produktion
in kg/100 (Stand)

km
0,87 1,78/2,09
0,95 5,64

ca. 3.300

0,76 5 poss
0,77 5
0,87 1,78/2,09
0,84 6,33
?1’?97kWh 4,4 plus 9,3
elektrisch) kWh (Batterie)
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Mobility applications in Germany £ {5 & )52 314 5 FH
Fuel Cell Vehicles still at the very beginning of market introduction
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* In Germany mainly Mercedes (and BMW) are active and
follow the technology line

TEFEE, MRl CFEY) WigRk TR
Mercedes GLC F-Cell

Der GLC kombiniert zwei
Energiespeicher: eine 90 PS starke
Brennstoffzelle sowie einen Akku, der 2
100 kW beisteuert und das Autoer zum BS54
Plug-in Hybriden macht.
Batterieelektrisch sind nach NEFZ-
Norm 50 Kilometer drin, 4,4 Kilogramm
Wasserstoff bringen knapp 440
weitere Kilometer Reichweite. Beide
schicken ihre Energie zu einem 211 PS
starken Elektromotor, der die
Hinterachse antreibt.

« German government supports market introduction by up
to 21,000 € per vehice — ww
EEBUN % TR =ik 21, 000Kk o B A MG o
« FC car fleet is however still very small (at the
beginning of 2019 only FC 392 cars have been
registered and were on the road — in comparisontoa B .
total car fleet > 40 Mio. cars)
ORI ZE 80 B AR AR N CHIEL 4000 7475 24 . N e
&, (E20194E4) R A 3925 DR M AR VR ZEAE B AT 3D

1111111

201843873k H 4810
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Stationary applications
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Stationary applications in Germany 715 [ i) [ 7 N
Fuel Cells for stationary applications so far not in the focus — pilot and

demonstration plants as well as first market offers
JR R AE [ e L T TH 24 AR OV R — I ARYE L) BL E S I

InnovatlonC|ty

< Ruhr

Modellstadt Bottrop

RRRL R B O

I Operation of 100 micro-
| cogeneration plants

PrOJECT TARGET I

Installation of various types of equipment in the
field of micro-cogeneration (Stirling engine, Otto
engine, fuel cell) as a comprehensive field test in
Bottrop. Scientific support to optimise and
support the introduction of energy-effficient gas-
plus-application technologies. A secondary aim is
the development and assessment of technology
concepts which are adapted to the future
application situation for the new building area but
in particular also for the existing building stock
and are highly efficient as regards primary
energy.

Produktdetails zur Brennstoffzellenheizung

Details zur Vitovalor PT2 von Viessmann:

« Parallele Erzeugung von Strom und Wé&rme zur Minimierung der
Stromkosten und zunehmende Unabhangigkeit vom Strompreis

« Integrierter Strom- und Gaszéhler

« Brennstoffzelle: 750 Wel, TkWth; Gesamtwirkungsgrad 90 %

(Hi); Elektrischer Wirkungsgrad 37 %

« Gas-Brennwertmodul: bis 18,9 kW oder 25,2 kW;
(Trinkwasser bis 30 kW); Nutzungsgrad 98 % (Hs)

« Innovative Zukunftstechnologie

« Platzsparende Bauweise - benétigt nur 0,65 m? Aufstellfldche
« Leiser, komfortabler und intelligenter Betrieb
« Fernbedienung und Abruf von aktuellen Daten per App maéglich

- Weitere Details zur Vitovalor PT2

(/de/pk/heizung/brennstoffzellen-heizung/vitovalor.html)

04/09/2019

r

* Pilot and demonstration program
100 small scale CHP plants (incl.
fuel cells) in Innovation City Ruhr

FEQUHTI T & /K X #1001/ T AR R

AL CEARECEI) Wl S AR I

H

First market offers from professional
companies (cooperation between
energy utilities and manufacturer of
heating systems)

EANHE A m R RS (REIR A I
b AN R 2 48 36 Fe 2 TR A A 1D

Market wins dynamic (based on
financial support from government >
5,000 fuel cell systems have been
ordered since 2016; cf. with > 200,000
in Japan)

mAS Ty GETEUMIECCRE, H2016
LSk E A S, 000 MR T RS HIIT
;7 H A 1200, 0004)
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Applications in industry
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Applications in industry in Germany £ & [& [t Tk v

Example: Steel making today and tomorrow (blast furnance -> hydrogen based steel making
(direct reduction process))

Bl A RMBIRAIEEN G — 2N (B8 7 TR O

BLAST FURNACE ROUTE ‘ HYBRIT ROUTE
=Y At 553 HybritB £k
co,
£ ronore N
CONCENTRATE
FosSIlS =3 i €= Non-fossil fuels
PELLETISING
c$| .:.:. BeL TS ﬁlil_:. *ﬁ RO ORE o:o:o
1
Coke
e IRONMAKING f
s

Hycrogen | Hyarogen storage| {3 &

lHOT STEELMAKING SPONGEl
METAL IRON
Oxygen é

CRUDE STEEL "GOlED \GUE Gulme



Applications in industry in Germany 7£ £ [E 1) Tk
Example: Steel making today and tomorrow (blast furnance -> hydrogen
based steel making (direct reduction process))

AP S RFIREIRN CRdr— 235N (BERIEETR) )

BLAST FURNACE ROUTE HYBRIT ROUTE

» Concrete plans for step by step change of steel
making process of major German steel
companies (e.g. Thyssen Krupp Steel,
Salzgitter AG)

fEE EEANER A F] (WThyssen Krupp Steel,

Salzgitter AG) U MudtiaaN L7y BAAk i)

r SALZGITTERAG

"Stahl und Technologie
d
Lrowe 3 2020 9 200+ & 2040 +

3

DP

de

s <— MACOR* Pilotphase Vervollstaindigung —>
S
- e 22 M @2 W LI "o
d i v il T
2 ¥ V U o
S
5 8 N\ o (As2) (As 32)
s ) C
N &
3 8 N2 2 m m m m m m w
g s o @ €. £ 6 6 ¢
E * Y/ \V/ 5 ] n n ] LI
H -— .- 6/" Co

N2 2 0; 2 Q
12} ve e 17
8 5 AN ) i £
% = == - S0y, v k=
g =1 oco (o)
N 2 (AS 3b) w
d g o
A mk-p \V/ -8
3 5 e 2%/ 95,
s z %
P oA 4 L g " 4 “Co
s I u| |-’| m-&gq |-/| 1&4‘ It Zal |-’|
z
[s}
E Status Q Ausbaustufe 1a und b Ausbaustufe 2 Ausbaustufe 3a Ausbaustufe 3b
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Applications in industry in Germany 7 1% [ it Ll 3 H
Example: Blending of fuels with hydrogen to cover EU CO,-standards in
refineries

B B SRR S L‘M? I ot et | A — S A e 1A

I

Refinery in Llngen

e BP and Uniper, together with the Fraunhofer Institute for Systems and Innovation

(E mS|and) Research ISI, submit project outline for the “Real-world laboratories energy transition”
- competition
4 A)
*)]UFE E/\J }:j?\/EE r e The planned project envisages the integration of renewable energy in the form of
£ 2L hydrogen into the transport sector
(BB 24) o :

e Power-to-gas technology (PtG) in refinery processes (PtGtR) makes a positive contribution
to the energy transition

s JE A A F MUniper A7), 557 BERARGSQHI A&
PEARAZ “ FLSE Fsee = AEdR e M 7 e 3830 H K4

00 H YIS 5L T n] AR RE YR A TN AL 38 Ak

W3 L P LR S BOAR O REVR AL RS L T R K Dk
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Use of hydrogen from a systems perspective
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Hydrogen as an option for sector coupling and potential answer for the intermittency
of renewable energy (electricity) supply

SARATWARE B — Mg B, JFal ol A RRIE CHL ) AR (g T S i)

Hydrogen can be stored, transported and provides multiple use cases

ST . SRR B AT R i 2 1

200~ gpy Negative January
- On-shore ' l resicual load

150 . mOff-shore T .
m Other RE E%%ﬁﬁ
\ |

O Vertical Grid Load

2
° 100 Positive
- residual load R
i} 50 , [0 V NAN Demand
0
0-lan 2-Jan 4-Jan 6-Jan 8-Jan 10-Jan 12-Jan 14-Jan
iR

ctiSe Bl Power to Fuel J Power to Chem

R E Power to Gas (H,)
Electrolysis

Tk
Industry

2H Power to Gas (CH,)

A R (%)

04/09/2019 Kk Stolten 2018 page 18 Wuppertal Institute



Hydrogen as an option for sector coupling and potential answer for the intermittency

of renewable energy (electricity) supply

ST AT — R B, 6T R T FLAERSIE (3D HERIRA I B 1 R

Hydrogen can be stored, transported and provides multiple use cases

A LUEAE . Bhf R 2 M =

Growing fluctuations in the load curve over time (potential status in 2050 in Germany)

G AT i 2% I Bh B & B TRIRROR R (4 20504F HYTFER L)

60

DRALE HL AR SE FR) A
JEHE

40 -
20 -

-20

|

| \

Supplementary

feed-in for grid
stabilzation

Renewable
Excess energy
e.g. for

Sector coupling

|

i

I ZRAEARE

‘\

I, BT

I
‘!
I

0

Back-up power production with gas turbines needed

JEAA

04/09/2019

1000

2000

3000
Time [h]

First fed with natural gas
Later fed by hydrogen

T ER AP % B A A
Je R

Sk Stolten 2018

4000

5000

6000

7000
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Hydrogen as an option for sector coupling and potential answer for the intermittency
of renewable energy (electricity) supply
SARATWASE B — Mg B, Il T FEAERRIE CH ) AR (g T B i)
Linking the power and the transport sector
2 FL N AZ T8 A
Neggative residual energy 41 | R EE &
(Surplus)

Residual energy |4 ek
[MWh/km2]

B -3000000 - -2500
B -2500 - -1700
B -1700 - -1200

2 [ -1200--830 |,

o I -830- 460 | S gty
I 460 --120 |@
I -120- 175 o
B 175 - 545 § =
B 545-1535 &

B 1535 - 50600

Positive residual energy 1E| 4 BEYR
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Use of hydrogen from a systems perspective in Germany (focus PtX)
EERG AR ER TR
Hydrogen as basis for provision of synthetic gas/fuels or substitute for natural gas in
the gas grid via Power to x-technologies
SRAE IR B/ R B, BB TS R XRR B AR A
AL

Methanation

ke

S,

Methane
POWERTO-GAS “ PICH,

Power generation Power Electrolysis
K HL7J HL A

Storage caverns

i A X
%%&%%ﬂ Petrol, Diesel,
POWERTO-LIQUIDS “ ¢ Jet fuel
Synthesi Ve s > i N
Py VR, S, R
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Use of hydrogen from a systems perspective in Germany (focus PtX)

EE ARG AR P T o EA)

Hydrogen as basis for provision of synthetic gas/fuels or substitute for natural gas in
the gas grid via Power to x-technologies

SAE R A B/ BRI A, Bl0E I AR XER BARA S

Reallabore der
Energiewende

Altmaier verkiindet
Gewinner im
Ideenwettbewerb
,Reallabore der

e ey

Wasserstofftechnologien “iﬂi‘ﬁé“ﬂﬁ%ﬂiﬁi” i} 3 ey
die Nummer 1in der Welt EAiZREE: [FAIFH ._ B @)
werden® HR N RS REEARE -

In bundesweit 20 Reallaboren erproben ﬂﬁ]
Unternehmen kiinftig v.a. neue

Wasserstofftechnologien im E4E 20 Bl sz sn g = i H

Gr?wl:gsefl:r)ﬁrl\l;.n Mafstab und in realer ?;_%ﬁﬁ]ﬁ%ﬁﬁg%ﬁﬁﬁ 2& &,
BEAT LAV A 1 o

MECKLENBURG-
VORPOMMERN

BERLIN

BRANDENBURG

HESSEN

BAYERN

BADEN-WURTTEMBERG




Hydrogen as an option for sector coupling

AT ARG B — ik

Reflecting the efficiency losses hydrogen based mobility is less efficient than electric
vehicles but much better than synthetic (renewable based) fuels

FRERIE, USA NP LRSS, BHEBAEIE (LI AR OV AR IHIR %

Amount of renewable energy required for various powertrain
and fuel combinations (per 100 km) Figure 6.1

HRB) S RGN E P nl AR E (BEL00ZA B

15 kWh 31kwWh 103 kWh

T

4 NN

90

T O

Battery electric vehicle Fuel-cell vehicle Combustion engine vehicle Combustion engine vehicle
+ direct charging + hydrogen + power-to-gas + power-to-liquid
b B EL T BB H TR A+ PR REIHLIAE AR R EIHLIS A

+HLES +H AR IR

04/09/2019 Sk Agora Energiewende 2017 page 23 Wuppertal Institute



Hydrogen supply structures — how to get sufficient and competitive
hydrogen
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Hydrogen supply structures
SREIVELY )

Hydrogen supply structure will most likely require a new way of thinking (e.g. big
offshore wind farms dedicated to provide hydrogen)

SN 5 AT RE TR B Mo i B4R T 3 (& TR AR E RO B X R

North Sea Wind Power Hub
Jbig X7 % A A

Project partner i H 14 {#:

TenneT TSO B.V. (Niederlande fij =)
Energinet.dk (Ddnemark /43

TenneT TSO GmbH (Deutschland 7% /%)
Gasunie (Niederlande i *%)

Port of Rotterdam (Niederlande 77 >)

= Artificial island in the North Sea (6 sqare kilometers)

AT 6FHAE)

= Crossroad for offshore wind parks (30 GW installed capacity) and interconnectors for the European
electricity trading market

g BRI H) 8 H (30 GWEREHLAR R AN HE )22 5 7 3 B AR 41

= Starting point for delivering either electricity or hydrogen to neighbouring countries

DLZ AR FE SR A ) B A il

Sonne Wind & Warme 5/2017, S.20 ,Oase in der Nordsee*
https://northseawindpowerhub.eu/wp-content/uploads/2017/11/Concept-Paper-3-Hub-as-an-Island.pdf

04/09/2019 page 25 Wuppertal Institute


https://northseawindpowerhub.eu/wp-content/uploads/2017/11/Concept-Paper-3-Hub-as-an-Island.pdf

Hydrogen supply structures
AL F
Hydrogen supply structure will be most likely based on global commodity streams

making use of low generation costs in sun/wind rich countries
AN G5 M A AT BESE T E R BH/ KUBE F & 1 B S R R AR B 4 BR A i

mEASHED

German H, import

g WYES)
Export countries

#HOE
Imgort countries

S
» H, flow in Mt/a from Patagonia
FER Germany Japan EU USA Canada China South Korea
Demand in Mt/a (75% Scenario)  3.14 2.05 1758 30.61 2.55 12.22 1.15
Import LCOH in €/kg (*) 4.66 4.81 4.67 4.34 4.66 4.71 4.77

04/09/2019 Sk : Robinius 2018 page 26 Wuppertal Institute



Hydrogen supply structures

SR IVERT A

Ports will play important role - existing oil based hubs (e.g. ports) could become a future
hub for clean fuels embedded in own low carbon strategy

WL R IEEEAEN - DA A MAKA CInEs ) v RE R A SRR % B 1 i v AR 0

16 A Lk s () 18 B

The Paris tmakes It very
dear that we need o toke significant
staps fowards decarbonisation of our
e PATHWAYS TO A
Insttiute for Climate, Environment and
Energy has formulated tree possible
et DECARBONISED PORT
s one business s usual pathway for
the Port of Rotterdam
The pathways cover different levels of TECHNOLOGICAL PROGRESS

bi d i i A 100% Boh ropid implemenicion of
::::mm porrig Corbon from fomilfeedsiockskeptin  scole CCS help virwollyekminoleCO; - lrge scole CCS fr power plants
i ol b opeibyo S e P adpho

bination of them. i H
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Hydrogen supply structures
SR IVERT (A

...and how to support — simply via conversion of existing natural gas grid and extension

of already existing hydrogen pipeline system

IR SCRF — fal Bl A RAA S A O A VETE R ST &

Existing hydrogen pipelines

A MEAEE

© Bheirberg

NETHERLANDS 00,5
N N\ N\

EEEEE

......

Levebusen

Y- GERMANY

SkJ:Air Liquide, Linde AG

04.09.19

North Rhine Westphalia
10 R A BT R A T

> MARL
\ Li

BOCHUM

KREFEL

DUSSELDORF

DORMAG

LEVERKUSEN

,,,,,,, KOLN i
g Rodleben
...... | e Eastern Germany
essau P .
EE AR
Bitterfeld
Halle O
Schkopau A
Merseburg O Lelpzig
Leuna
Bohlen
Leitz
@
page 28 Wuppertal Institute



Hydrogen supply structures
AP LE
..and how to support — simply via conversion of existing natural gas grid and extension
of already existing hydrogen pipeline system
RISy — Sl B R AR T RN O S UVETE RGN e

GetH2 project — consortium (electricity and gas
G@ utilities, research institutions) set starting point

to build up a hydrogen infrastructure in

Germany via conversion of existing natural gas

grid
Mit Wasserstoff GetH2IUH AL CHEAJAIA T FHF, BRI
bringen wir gemeinsam I SOE A R IR INES,  7E [ 3 7 A Re A
die Energiewende voran it )

GETHZ2 - Initiative fiir den Aufbau
einer bundesweiten H2-Infrastruktur

|| HH \®,

04.09.19 Sk www.get-h2.de page 29 Wuppertal Institute
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Vision of a hydrogen economy is not new
AL G AR
Old dream but now in a phase with realistic implementation chances and

growing political support and public attention
|H )25 AE AL A T — AN EESEEL A 58 2 I BUA STREAT A A -TE BT B

Water will be the coal of the future.

- Jules Verne \
i v “The Mysterious Island”
8 R
& 2 | 1874
A

VISIONS OF A HYDROGEN ECONOMY

Almost since its discovery, hydrogen has played an important
part in contemporary visions of the future, especially in

relation to the energy industry and locomotion.

As early as 1874, the French science fiction writer Jules Verne
(1828 - 1905) in his novel “L'lle mystérieuse” (The Mysteri-
ous Island) saw hydrogen and oxygen as the energy sources
of the future. In his vision, hydrogen would be obtained by the
breaking down of water (via electrolysis). Water, resp. hydro-
gen, would replace coal, which at the time was the dominant
energy source in the energy supply industry.

In the 19605, the successful use of hydrogen as a rocket
propellant and of fuel cells to operate auxiliary power units
in space - especially in the context of the US Saturn/Apollo
space travel programme - provided further impetus to the
fantasies surrounding hydrogen. Also in the 1960s, first
passenger cars were fitted with fuel cells as basic prototypes

resp. technology demonstrators.

04/09/2019

During the 1970s, under the impression of dwindling and
ever more expensive fossil fuels, the concept of a (solar)
hydrogen economy was developed, with H, as the central
energy carrier. Since the 1990s, hydrogen and fuel cells
have made huge technical progress in the mobility sector.
After the turn of the century, not least against the background
of renewed global raw material shortages and increasingly
urgent questions of sustainability, the prospects for a hydro-
gen economy were considered once again (Rifkin 2002).

More recently, the focus has increasingly been on hydrogen’s
role in a national and global energy transition. Within this
context, the value added of hydrogen (from renewable ener-
gies via electrolysis) in an increasingly electrified energy
world has also been subject to discussion. Nevertheless, an
important role is envisaged for hydrogen - especially as

a clean, storable and transportable energy store - in an
electricity-based energy future (Nitsch 2003; Ball/Wietschel
2009).

>K¥i: BMWi, Die Zeit 2019

‘ Federal Mirat
for Economic Allain
and Energy

senna Altmaier AATERFBUR HI ARG

Altmaier klindigt Wasserstoffstrategie des
Bundes an

28.Juni 2019, 11:33 Uhr / Quelle: AFP

Diisseldorf (AFP) Bundeswirtschaftsminister Peter Altmaier (CDU) hat noch fiir dieses Jahr
eine Wasserstoffstrategie des Bundes angekiindigt. Zuvor werde die Bundesregierung in
sogenannten Reallaboren der Energiewende Innovationen im industriellen Maf3stab
umsetzen, kiindigte Altmaier in der "Wirtschaftswoche" an. "Noch im Sommer werden wir
die ausgewihlten Projektideen bekanntgeben.” Die technische Realisierung konne dann ab
2020 starten.
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Altmaier kiindigt Wasserstoffstrategie des
Bundes an

28.Juni 2019, 11:33 Uhr / Quelle: AFP

. ; Almost since its discovery, hydrogen has played an important
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relation to the energy industry and locomotion

ENERGIE
. . R As early as 1874, the French science fiction writer Jules Verne
Diisseldorf (AFP) Bundeswirtschaftsmini  Brandenburg will Vorreiter fiir Wasserstoffwirtschaft (1828 - 1905} in i rovl "Ll mystruse” The Mystr
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In the 1960s, the successful use of hydrogen as a rocket
propellant and of fuel cells to operate auxiliary power units
in space - especially in the context of the US Saturn/Apollo

space fravel programme - provided further impetus o the

fantasies surrounding hydrogen. Also in the 1960s, first

passenger cars were fitted with fuel cells as basic prototypes
resp. technology demonstrators.

Jorg Steinbach (SPD), Energieminister von Brandenburg. Foto: dpa

Potsdam. Brandenburg méchte bundesweit Vorreiterregion fur die Wasserstoffwirtschaft werden. '‘Das
Potenzial ist gewaltig”, sagte Landesenergieminister Jorg Steinbach (SPD) am Mittwoch in Potsdam.
Vorgestellt wurde eine Studie des Wasserstoff- und Brennstoffzellenverbandes im Auftrag des Ministeriums.
Allein durch die Ansiedlung von Herstellern, die etwa zehn Prozent des deutschen Marktes bedienten, konnten
in Brandenburg 3500 bis 7000 Arbeitspléatze entstehen, wird in der Studie errechnet. Kosten fur notwendige
Investitionen werden allerdings nicht beziffert.
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VISIONS OF A HYDROGEN ECONOMY

During the 1970s, under the impression of dwindling and
ever more expensive fossil fuels, the concept of a (solar)
hydrogen economy was developed, with H, as the central
energy carier. Since the 1990s, hydrogen and fuel cells
have made huge technical progress in the mobiliy sector.
After the turn of the century, not least against the background
of renewed global raw material shortages and increasingly
urgent questions of sustainability, the prospects for a hydro-
gen economy were considered once again (Rifkin 2002)

More recently, the focus has increasingly been on hydrogen's
role in a national and global energy transition. Within this
context, the value added of hydrogen (from renewable ener-
gies via electrolysis) in an increasingly electrified energy
world has also been subject to discussion. Nevertheless, an
important role is envisaged for hydrogen - especially as

a clean, storable and transportable energy store - in an
electricity-based energy future (Nitsch 2003; Ball/Wietschel
2009).
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Water will be the coal of the future.
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Ministerprésident Daniel GUnther (CDU, v.l.), Birgermeister Carsten Sieling, Ministerprésidentin Manuela
Schwesig, Burgermeister Peter Tschentscher (alle drei SPD) ,UV-Nord-Préside ...

Guelle: dpa

Die Ministerprdsidenten des Nordens wollen die Energiewende vorantreiben und dabei
die Wirtschaft ankurbeln. Der Fokus liegt dabei auf einem Element, von dem sich die
Politik wahre Wunder verspricht.

=

Klima auswirken kann. Die Regierungschefs der fiinf norddeutschen Linder trafen sich am

s ging um die Energiewende, die Wissenschaft und die Industrie im Norden — und

um die Frage, wie sich der zunehmende Einsatz von Wasserstoff positiv auf das

Donnerstag zum Gipfeltreffen im Hamburger Rathaus, um unter anderem eine

norddeutsche Wasserstoffstrategie zu beschlieflen.

...however Japan and Korea are without any doubt forerunner with regard to

shaping a hydrogen economy
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,1he time is right to tap into SRk

hydrogen’s potential to play |

a key role in a clean, secure Ilhz Future of iea

and affordable energy future.” IEA 2019 Y rfgen B
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The IEA has identified four near-term opportunities to boost RSl

recommendations

hydrogen on the path towards its clean, widespread use. Report prepared by the IEA
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1. Make industrial ports the nerve centres for scaling up the use

of clean hydrogen.
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2. Build on existing infrastructure, such as millions of kilometres
of natural gas pipelines.
CLI A Ll i o 2, B andio s oA B RIRAETE

3. Expand hydrogen in transport through fleets, freight and
corridors.
W N RISMZEG e ndiEd KRE s

4. Launch the hydrogen trade’s first international shipping
routes.
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Thank you very much for your attention




