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B INTRODUCTION / MOTIVATION b

Why are we here today?

*Energy is the fundament of our standard of life today
*Every second of our life —even in deep sleep —
we ,,consume‘ energy

Dramatic increase in energy consumption in recent years!

Dramatic increase in energy consumption
N the next decades expected 9 from WhICh sources?
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ELECTRICITY PER CAPITA %
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Electricit' consumption per capita

Zimbabwe
Yemen
Venezuela

Uruguay

United Kingdom

Turkey

Switzerland

Sudan

Slovenia

New Zealand

Mexico

Japan

Hungary

France

Czech Republic

China

Canada

Brunei

Belgium

Austria

Argentina

kWh/capita/year

Austria







fg Renewable Energy in AT m

PJ

conomics
roup

450

400

350

300

250

200

150

100

50

35%

- Target 2020: 34%

"”J._ AV

a

30%
Percentage of RES (%) 259
20%

15%

10%

T 9%

0%

@O ) HO DO NP DD PO DO >0 DO
O R R A R AR M MM A SIS IR RSO

P TS S S S S

% RES on primary energy

E=Hydro EmBiomass =xWind, PV, Solar ——% RES




{5’/3 ELECTRICITY IN AUSTRIA TU

WIEN




J SRR —’ f A',. - [
nergy l I lj
conomics
{roup EIn zur WIEN

Atnmkraﬂ
Geht Krelskv’?

ENERGIEWENDE = a
OSTERREICH: & |
511.1978?
50,5 % GEGENDIE |
ATOMKRAFT! '-




Y T e

2020: Eorona?

conomics

i Electricity generation #
o 1918-2020

100
Imports
80
Demand :
0 ' HL
: %
40 ~ | [ BT I I
Hydro [
20
0 BERRRERERRESSS S u |
LB T
Exports S U R

-20

O I 0 NN © O 0 NN © O ¥ 0 N O O & 0 N © O I o N ©
N N N OO O § 9§ 9§ O 0 © O© O© I~ I 0 00 00 O O O O O «
O O O O O O O O O O O O O o o o o o o o O O O o o
— — — — — — — — — — — — — — — — — — — — AN N N N N
C—Export 3 Wasserkraft Fossil
E=Sonst EET B |[mporte = \/erbrauch gesamt

e \/erbrauch Endkunden



- Zo On the margin today: TU

WIEN

In most hours of the year: every additional kWh of
electricity i1s generated from fossil fuels

Today no excess electricity from
Renewables exist except ...
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Stromerzeugung Referenzszenario
100% Variable EET 2030

<«

2015 2020 2025 2030

PV e Wind I Pumpspeicher

W Naturspeicher Biomasse I Erdgas epmSpitzenlast

Import gap!
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Monatliche Erzeugung und Verbrauch 2030

Long term storage needed

mRem Laufwasser PV I Naturspeicher emm|ast




EzYear: 2018 (c2)
@ 10006

13706 3983
102




{nerg,, Die TOP-10-Netzausbauprojekte

conomics

o (Leitungen) der APG

s  350-kV-Leitung
w— 220-kV-Loltung

g Ken Eigantum von APG

n APG Netzknotan

n Umspannwerke APG Torvee”

» Phaseaschisber- Pieiniing r
Transformator (APG) Ahaire p!
2 ‘ i

J\
\
o
380 kV-Rin %

Arezecn

Memmangan . .
Lovpolz w

Cbertvurvi

e , / Maridor
: S Sl

Podiog Ees

8

1
Quelle: APG (2020)



{gy 4. MOBILITY / TRANSPORT .

Biofuels
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Industrie Osterreich
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{% 6. BULDINGS TU
° Natural gas - modest Ui}
Haushalte Osterreich

N~/ M/ \

&

S AV AKX A 4D o o o 0B oD o Vo™ © D © D XD D A NO D D
OGNS ‘bq’@@"—*?’a@%@%q GO @Q"‘@ XA

| o 175 o Lo o e B e [N | — Ny I s em o e — | R o N [ [ LY |




15

,Warmewende 2050
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#5%57. DECARB OF THE ENERGY
P SYSTEM — HOW ?

We start with the basic
relationship: S=E*n

S ... service demand Change f.,, —
E ... energy Htch to Rene

n... ef'fICIenCy CO2 = fCOZ * E Reduce S —

Change In structu

Wfficie

CO2=f.,*S/n

+ WTT Embedded ! Improve
Efficiency n
26




£z - ENERGY AND DECARB
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- Policies for reducing energy demand and
carbon emissions

THE POLICY TRIANGLE

Csubsidies 3

N~ Financial

_Struments

N Carbon pricin
Instrumehts| _~— Ny pricing

Behavioural
Standards Instruments
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ENERGY IN AUSTRIA

Current primary energy demand Austria
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= Bundesministerium
Landwirtschaft, Regionen
und Tourismus

Schadholzmengen 2010-2021
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9. The vision of a hydrogen—based
(ﬂﬁ‘l\ em
2
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This is how an integrated energy system of the future might look — combining large and
small fuel cells for domestic and decentralised heat and electrical power generat'8n.

Local hydrogen networks could also be used to fuel conventional or fuel cell vehicles.
Source: EU, 2003
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Main colors of hydrogen

Primary Natural gas Natural gas+ Renewable
Inputs + water, coal  water+ air electricity +
+ air water

bt Lo K

Process SMR, coal SMR + CCS Electrolysis
gasification

H,+ CO, H,+ CO,

(partly
captured)




Bie 9. OPTIONS FOR GREEN [
HYDROGEN
0. There is NO zero emission technology

1. Modest efficiency in the chains

2. GREEN H2 (low FLHs) or GREY
(cheaper)?

3. Import of green H2 or use green
electricty in  the host country?




..Ubersicht analysierte Studien Osterreich -
B 2050

Erneuerbarer Wasserstoff: entweder nur Uberschussstrom oder
nachfragegetriebene Analysen

Produktionspotenziale Wasserstoff unterschiedlicher Studien
Osterreich bis 2050, TWh

Best Guess UBA (Krutzler et JKU Linz FGW FGW FGW (Lindorfer
al. 2016) (Lindorfer et al. (Platzenbecker (Platzenbecker et al. 2020)
2017) etal. 2019), etal. 2019), Gas
Strom




Ubersicht analysierte Studien
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Rein griner Wasserstoff aus Elektrolyse

Produktionspotenziale Wasserstoff unterschiedlicher Studien
EU bis 2050, TWh

Anmerkungen zu Szenarien: EU = aktueller EU Trend; Global=Globale KlimaschutzmaRnahmen; Dekarb=beschleunigter Dekarbonisierungspfad; Autarkie=Teilautarkie
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0. There iIs NO ZERO emission technology
1. To reduce carbon emissions — not easy, no one
size fits-all approach = Flexibility needed!

2. Blomass Green gases : Untapped potential but
need for investment support

3. The Potential of Renewables (in AT) is limited

4. How to get Money for investments in new
green energy infrastructure?

5. BANANA:
Build absolutely Nothing Anywhere Near Anybody

6. Education ... ACE ... TU Wien




