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My presentation

A European electricity markets
The Danish energy system in a glance

A

A When electrifying heating and cooling demardshat is the right
ratio between the central heat pumps and distributed heat pumps?

A

A

Energy stores are needed at District Energy planésprovide
flexibility

Examples of intelligent markdtased operation of District Energy
plants¢ thereby integrating intermittent production

Inthe perspective:
"Heating and cooling constitutes around half of the EU's final energy consumption and is the biggest energy

enduse sector, ahead of transport and electricity"
‘ EMD International A/S
- www.emd.dk



European electricity markets

A A new bible has been decided in
EUcalledGuideline orklectricity
Balancing

A Requirement for minimum
electrical capacity in each price
area

A Electricitybalancingmarkets
organizedsimilarto Scandinavia




The 5 European electricity markets that integrates intermittent
production from photo voltaic and wind energy

ACER’s general framework for the organization of the electricity markets
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The Danish energy system in a glance



The electrical infrastructure in Denmark in 198&d
circles indicate central power plants, yellow circles DHCP
CHP and secondary producers above 500 kW




The electrical infrastructure in Denmark in 20Red
circles indicate central power plants, yellow circles DHCP
CHP and secondary producers above 500 kW




The radically changing role of CHPs In
Denmark

Phase 1: CHP displaces fossil fuelled power plants

Phase 2: CHP participates in the integration of
fluctuating RES

Phase 3. CHP primarily delivers needed electrical
capacity in few hours



Yearly electricity productions at Danish distributed CHP
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CHP is a transitional technology




The Danish TS@&nerginet.dks plans for 100%
renewableenergyshowsthat the present CHP

productionin Denmark of 90 Pleat is in 203%own to
40 Pdheat and in 205@own to 5 PJheat.



Average Dayahead prices (spot prices) in West Denmark
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Energinet System Perspective 203Main Report_English
Scenarios for market price dynamic

EUR,.,./Mwh DK1 electricity price duration curve
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But prices are going up ?

Day-ahead prices in DK1
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Whenelectrifying heating andcoolingdemand¢ what is the right ratio
betweenthe central heat pumps andlistributed heat pumps?

Contents lists available at ScienceDirect

Applied Energy

journal homepage: www.elsevier.com/locate/apenergy

Booster heat pumps and central heat pumps in district heating

Poul Alberg @stergaard **, Anders N. Andersen *"

*Aalborg University, Skibbrogade 5, 9000 Aalborg, Denmark
® EMD International, Niels Jernesvej 10, 9220 Aalborg @, Denmark




Energy stores are needed at District Energy plants
to provide flexibility

Table 1
Storage cost assumptions.

Storage type Investment range [EUR/ Investment (chosen in this study) [EUR/

MWHh] MWHh]

Large electricity storage (PHS) 125—600,000 200,000
Household electricity storage 600,000 300,000

(Tesla)
Large thermal storage 500-2500 1500
Household thermal storage 24,000—-180,000 20,000°
Large gas storage 60
Liquid fuel 20
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Examples of intelligent markdtased operation of District
Energy plantg thereby integrating intermittent production
from PV and wind energy

Shown online at
www.emd.dk/enerqgysystemconsultancy/onlinepresentations
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