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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...
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Power-to-Transport
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Pump Hydro Storage
175 €/kWh

(Source: Electricity Energy Storage Thermal Storage
Technology Options: A White Paper 1-4 €/kWh

Primer on Applications, Costs, and (Source: Danish Technology

Benefits. Electric Power Research Catalogue, 2012)
Institute, 2010)

Energy storage: Price and Efficiency
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Oil Tank
0.02 €/kWh
(Source: Dahl KH, Oil
tanking Copenhagen A/S,
2013: Oil Storage Tank.
2013)
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Natural Gas Underground Storage
0.05 €/kWh

(Source: Current State Of and Issues

Concerning Underground Natural Gas

Storage. Federal Energy Regulatory
Commission, 2004)




0.16 m3 Thermal Storage h | t
==me~ | Thermal Storage
(Private house: 160 liter SO el Siprege

for 15000 DKK)

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

Thermal storage: Price and Size
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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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Energy System Analysis/Model
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IDA Energiple
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Executive Summary

IDA’s Energy Vision 2050

A smart energy system strategy for 100% renewable Denmark

Primary energy supply
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Biosnergy Is Limited

Bioenergy Potential for the EU ===2014 EU28 Fossil Fuel Demand © Bioenergy Limit for this Study

[a] [b] [c] [d] [e] [f] [g]

2050 2090 2050 2050 None None None Average
[Reference] and Year Forecast is Based On
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10 Steps'to Smart Energy EUrope.

1. EU28 CPI 2050

General Consensus

2. No Nuclear

3. Heat Savings

5. Heat Pumps

7. Electrofuels 8. Replacing Coal & Qil
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Smart Enexgy Europe: Primary [Energy
Supply
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