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Enhancing the Impact of Energy Efficiency
and Renewable Energy Policies
A joint workshop of the IEA Renewable Energy and Energy Efficiency
Working Parties

To be held at the French Ministry of Foreign Affairs’ Ministerial Conference Centre
27, rue de la Convention, 15éme arrondissement, Paris, France
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Smart\energy Systems
The key to cost-effisient 100% Renewable Energy

* A sole focus on renewable
(smart grid) production lea
storage and flexible demand s

lectricity
to electricity
lutions!

* 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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Heating \S. other sector

Today's Demand in Buidings
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Profile of heating and
cooling demand in 2015

Non-H/C
50%

Hot water

4%
Process N
cooling cooling Other heating
1% 1% 1%
Heating and cooling demand in 2015 in the EU28 by end-use
compared to total final energy demand i
- Large share for All Member States (not just the ‘cold’ North) ] ) ] .
Heating and cooling demand in 2015 in the EU28 by end-use

- Overall cooling share in general is 10-15% {
compared to total final ¢nergy demand
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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
Price Efficiency
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Oil Tank
! — — 0 0.02 €/kWh
Electricity Themal Gas Liquied Fuel (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)
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Energy Storage Capacities in Denmark

Danish Oil Storage
~50 TWh

Danish Gas Storage
~11 TWh
Danish
Thermal Storage

@ =

AALBORG UNIVERSITY
DEMMARK



!

I NVEST k Innovation Fund Denmark ) C|T|ES %"
= =% Centre for IT Intelligent Energy Systems
@

EXxisting distribution grids

(/ Natural Gas District Heating Electricity
(‘ Natural Gas M District heating M Electricity
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District heating
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Energy efficiency / temperature level

1G: STEAM

Temperature
level

S

Steam system, steam pipes
in concrete ducts

<200°C

\
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2G:INSITU

Pressurised hot-water system
Heawvy equiprment
Large "build on site”stations

>100°C

3G: PREFABRICATED

Pre-insulated pipes
Industrialised compact
substations (also with insulation)
Metering and monitoring

[

<100°C

4G: 4th GENERATION

Low energy dernands
Smart energy (optimum
interaction of energy
sources, distribution
and consumption)
2-way DH
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4th Generation District Heating
Technologies and Systems


http://www.sciencedirect.com/science/journal/03605442
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= Powerand Heat Generation
= Waste Management

= Geothermal heat
= Solar Thermal

50% in 2050.
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=+ Urban areas (Heating Demands)

= Industrial waste heat potential

=the study indicatesthat the ' ~ 2
market shares for district 5
heating for buildings can be

increased to 30% in 2030 and : 4'—qrr-‘

GIS Mapping:
Many Heat Sources
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http://www.ecofys.com/en/
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http://www.energyplan.eu/smartenergysystems/
http://www.energyplan.eu/smartenergysystems/

www.henriklund.eu

Renewgyy, A

I smart Energysy Stey,

4DH
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