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Builds for:

Own: Rent: Energy

Refurbish:

2,6 million 400,000 budget: 170 bi
m?2 m? 50 million million € 9€3 mIII:|0n
€ yearly yearly
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Supplier context

1 Supplier District heat+water 1 Electricity broker
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Political targets for
2025

*Reduce energy consumption in municipal
buildings with 40 % by 2025

Reduce administration costs in the
municipality with business cases

*National strategy for utility companies to
optimize operation with 2 % yearly




A GREEN, SMART AND
CARBON NEUTRAL CITY

Citywide
CO,
Neutrality
by 2025

CLIMATE PlAN

CITY OF COPENHAGEN Building Energy Efficiency in Copenhagen



Energy performance certificate
- Energy saving potentials in CPH buildings

KGBENHAVNS KOMMUNE Copenhagen Solutions on Energy Efficiency in Buildings



Digital Energy Monitoring System

Monitor heat, electricity and water consumption on hourly basis

Periode } Budget Kor. budget Forbrug Afvigelse Afvigelse % Ref. Afkaling
Jan. 2012 292,72 269,15 258,30 10,85 4,0 6.412,00 m* 34,6 °C
Feb. 2012 273,75 202,18 200,40 1,78 0,9 4,992,00 m* 34,5 °C
Mar. 2019 258,27 206,30 196,00 10,30 5,0 5.218,00 m3 32,3 °C
Apr. 2018 189,88 151,38 120,80 30,58 20,2 @ 3.454,00 m3 30,1 °C
Maj 2018 111,01 136,60 96,00 40,60 29,7 @ 2.808,00 m3 20,4 °C
Jun. 2019 72,58 19,79 25,70 -5,01 -729,8 @ 1.026,00 m2 21,5°C @
Jul. 2019 52,61 45,93 14,40 31,58 68,7 @ 1.566,00 m3 7.ec°C e
Aug, 2019 54,61 21,55 13,70 7,85 364 @ 1.137,00 m3 ig4°C @
Sep. 2019 90,55 [2,301] [155,00] m3 izgec e
Okt. 2019 145,46
Mov. 2019 215,34
Dec. 2019 264,26
Total 1.396,96 1.052,94 [927,60] 125,34 119 ® [26.768,00 m=] 29,9 °C
Prognose 2.022,03 1.768,54 1.552,66 12,2 &
kWh/m?2 335,72 293,63 257,79

GUF pr. &r (355 dage): 125 MWh
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EMS and BMS in Copenhagen

Meter/Logger

Meter /Logger

Mob. Local Surveil./Operation Data

FM Property data

.................... . Loggers Installations
_____________________________________________ ' G _’
Weather Data  gurveillance and | -
Operatlon Dita/
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¥ The City of Copenhagen will participate in the market for flexibility services, and we are investigating
the potential of utilizing our electrical systems and thereby freeing up a large flexibility reserves

Ventilation &
Heat Pumps

Buildings make up for Boteriial. <5052

+40%

of our total energy
consumption

Pumps
Potential: ~25 %

Electric motors &
industrial equipment

Potential: ~15 %

OFFIGE CENTER

In buildings . § 5 " E Electrical vehicles
+ 2 5% N (— :.: v Potential: ~70 %
of this energy s — -
is flexible U l.J |.—| l._l
3 [& |5 [
63 [& |5 [ES

DHHT
- BoOKS,

RESTAURANT

i HHH
B PHARMACY

_.EEIiii : : Il
- EEE

* SUPERMARKET »

COFFEE SHOP

TR LT TTYE A e e e . R N



There is an explicit need for aggregators to convert the potential energy
capacity, from small and large prosumers, to flexibility

Trends Challenges Solutions Key

Conventional Renewable Grid instability Smart grids

Volatile markets

e

< Flexibility
Intelligent
markets
£ /




In the City of Copenhagen, we have an ambition to use our buildings for flexible electricity consumption and as
large energy storage, to support the green transition and build new core competencies in sector coupling

FLEXIBILITY

Reduce consumption

T Increase consumption

Energy storage

FLEXIBLE ENERGY CONSUMPTION
AND STORAGE

BALANCING THE
ELECTRICITY SYSTEM



Thank you

Anders Lyngtorp

C/8V@kk.dk
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