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Samlet brendselsforbrug

Figur 12.21-12.25 viser udviklingen i brazndselsfor-
bruget, herunder det fossile braendselsforbrug i de
wrier fra i dag til 2050.

Vind-scenario: 250 TJ Biomasse

(Svarer til Dansk Potentiale)

Pl &r

2011 2020 2035 250

Figur 1221, Udvikfing i breendselsforbruget i vindscena-
riet. "Biobrendsel” er nettoimport af bichrendstoffer
inkl. korrektion for udenlandske konverteringstab.

Pl ar

Biomasse-scenario: 450 TJ
Biomasse (Indebaerer import af
netto biomasse) —,

Figur 1222 Udvikling i brendselsforbruget i biomas-
sescenariet. "Biobraendsel” er nettoimport af bichrend-
stoffer inki. korrektion for udenlandske konverterings-
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Bio+-scenario: 700 TJ
Biomasse (Biomasse erstatter
fossil i samme system som nu)

800
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Figur 12.23. Udvikling i breendseisforbruget i bio+ sce-
nariet. "Biobrendsel” er nettoimport af biobraendstoffer
inkl. kerrektion for udenland=kes kanuertarinastah

Brint-scenario: 200 TJ
Biomasse (Brint til
”syntetisk naturgas”)
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Figur 12.24. Udvikling i breendseisforbruget i brintsce-
nariet. "Biohrendsel” er nettoimport af biobrandstoffer
inkl. kerrektion for udenlandske Konverteringstab.
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CEESA Project 2011/2012

e 17ANSPOIT:

El biler er bedst set fra et energi system y energy consumption in CEESA

“ synspunkt. Men gas og flydende braendsler
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Smart\eEnergy Systems
The key to cost-effisient 100% Renewable Energy

* A sole focus on renewable electricity
(smart grid) production leads to electricity
storage and flexible demand sglutions!

* Looking at renewable electricity as a part
smart energy systems including heatin
Industry, gas and transportation opens for
cheaper and better solutions...

((( Power-to-Heat SOYEHOGRE
Power-to-Transport

DENMARK \




Pump Hydro Storage

175 €/kWh
(Source: Electricity Energy Storage
Technology Options: A White Paper
Primer on Applications, Costs, and
Benefits. Electric Power Research
Institute, 2010)

Price (€/MWh)

Energy storage: Price and Efficiency
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Thermal Storage
1-4 €/kWh

(Source: Danish Technology
Catalogue, 2012)

Price Efficiency
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120

100

80

60

40

20

Efficiency (%)

-

Natural Gas Underground Storage
0.05 €/kWh

(Source: Current State Of and Issues
Concerning Underground Natural Gas
Storage. Federal Energy Regulatory
Commission, 2004)

Oil Tank
0.02 €/kWh
(Source: Dahl KH, Oil
tanking Copenhagen A/S,
2013: Oil Storage Tank.
2013)
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0.16 m3 Thermal Storage

300.000 €/ MWh rl I I e I a re
(Private house: 160 liter 0 e

for 15000 DKK)

2500 €/ MWh
(Skagen: 6200 m3
for 5.4 mio. DKK)

Thermal storage: Price and Size
350000
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Price (€/MWh)

4 m3 Thermal Storage

40,000 €/MWh
(Private outdoor: 4000 m3
for 50,000 DKK)

200,000 m3 Thermal Storage

500 € MWh
(Vojens: 200,000 m3
for 30 mio. DKK)
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Pump Hydro Storage Compressed Air Energy Storage

100 €/kWh I — I a re 125 €/kWh
(Source: Goldisthal Pumped (Source:

Storage Station, Germany, http://www.sciencedirect.com/science/ar
www.store-project.eu) ticle/pii/S0196890409000429)

—— = Compressed Air Energy Storage

Electricity Storage: Price and Size L wid
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0
Tesla PowerWall | Sodium-Sulphur CAES Pumped Hydro Tesla PowerWall
Fully Installed Battery 800 €/kWh
(Source:
3.3kw 50 MW 350 MW 1000 MW http://solarlove.org/solarcity-

- ety F tesla-battery-create-turnkey-
Gl & systems-depth/
1" 5354 Sodium-Sulphur Battery Tz
% 4 600 €/kWh } >
) (Source: Table 4: - e
| http://large.stanford.edu/courses/2012/ph240/d s
oshayl/docs/EPRI.pdf) ™ N
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Fizure 3: Investment cost comparison of different sizes of thermal
enerpy storage technologies. The sizes cormespond to storages for a

dwelling, a larper baildins, a CHF plant and 2 solar DE system
{sme Footnote 2). See assomptions, details and meferenees in

Appendix 1.
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Fizgure 4; Investment cost comparizon of dfferent sizes of
elecimicity enerpy storase techmalogies. See asmmptions, detadls
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= Innovation Fund Denmark
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Energy Storage Capacities in Denmark

Danish Oil Storage
~50 TWh

Danish Gas Storage

~11 TWh
Thermal .
. Danish
Storage in
N Thermal Storage

DH grids

~2 6 TWh ~0.065 TWh
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Eksisterende distributionsnet

(/ Natural Gas District Heating Electricity
(‘ Natural Gas M District heating M Electricity
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COST-OPTIMAL LEVELS OF MINIMUM
ENERGY PERFORMANCE REQUIREMENTS
IN THE DANISH BUILDING REGULATIONS
581 2012:25

~40% heat saved
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Cost per kWh of heat supply (with 66% district heating) when heat demand of buildings decreases
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Executive Summary

- IDA’s Energy Vision 2050

A smart energy system strategy for 100% renewable Denmark
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A: energi og Khma Jyllanalsiros.ten
De Bkonomiske Vismaend: Hvorfor skal visparepa Dansk Energi: Naeste energifor— tik

energlen" tage opggret med elafgiften
..Det er sveert at se fornuften bag et | s HOEOE

[ oeonr | Sadant mal, for hvad er miljggevinsten ved ,

at reducere den grgnne energiproduktion?

“J 2g har kun set opbakning

il Energikommissi
anbefaling om at adressere
den heje danske afgift pad el

Lars Aagaard
Adm. direktgr i Dansk Energi

JOBANNONCER Se alle »

BﬂRSEN.

TORSDAG 8. JUNI 2017 - ARGANG 121 - PRIS 30,00 KR.

POLITIK 24 042017 KL. 11:15

Dansk Energi efter rapport: Tic
til at droppe elafgift

Brancheforeninger mener, at det er pé tide at fi gjort noget ved den haje
danske elafgift.

Dansk Energi roser topskat-retr:
skal fokus pa elafgiften R

af danskernes elregning, star alleroverst pa energi- og

klimaminister Lars Christian Lilleholts (V) enskeliste. y
“Men det er ikke bare lige et greb i lommen at finde de
11 mia. kr., som det koster,” siger han.
®m Dansk Energi: Skrot elafgiften og skab 3400 job ‘
AALBORG UNIVERSITY
Altinget
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ovedpointer

® Vi skal begraense brxugen af Biomasse til et niveau, der er
baeredyqgtigt

@® Den "elektrificering” som blot @ger elforbruget er
problematisk... (ager presset pa biomasse og vind)
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More\nformation:

lan.aau.dk/book.ph
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4th Generation District Heating
Technologies and Systems

HEAT ROADMAP
EUROPE 2050
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