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100 Climate-Neutral and Smart Cities by 2030

Concrete solutions for our greatest challenges
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The world’s largest LTDH grid
—in Lund

Markus Paulsson
Energy strategist
City of Lund
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Growing population: +45% since 1990
University >40 000 students
Target: -50% CO,-eq 1990-2020 (reached 2018)
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The 3" generation DH system of
Kraftringen

© Heat production:
- Kraftringen: = 970 GWh/year

- Total: = 1 100 GWh/year
(approx. 50 000 households)

© Kraftringen grid length
(one way): = 1 050 km &:ﬂ.

©100% fossil free

kraftringen






The world's largest ——
research facility with —_

* Cooling and heating supply \

* Recycling of excess heat TINS "t\\ S
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HEAT PUMPS FOR COOLING AND

HEAT RECOVERY

Joint project, collaboration
Lund University and Kraftringen

= 20 GWh cooling
= 30 GWh LTDH

© kraftringen



Low temperature district heating grid in Lund

© Heat from MAX IV is recovered and used in
LTDH network (65 °C), backed by modern
DH production (>80 °C)

© 65 °C(+/-2°C)and 10 Bar
- Adapted to low energy buildings
- Legionella safe
- Lower production costs
- Lower heat losses
- Heat distribution partially in plastic pipes

kraftringen



COOL DH

COOL DISTRICT HEATING

Denmark, Hgje Taastrup
Hgje Taastrup C and @sterby

Sweden, Lund
Brunnshog

Final conference

18-19 May 2022
www.cooldh.eu
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Markus Paulsso"n, Lund Sara Kralmark, Kraftringen



How to reach
carbon neutral
district heating in

Sonderborg
by 2029
Allan Pilgaard-Jensen
ProjectZero
Sonderborg, Denmark
AN Funded by the European Union’s Swedish

BRI Horizon 2020 Programme Energy Agency
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Cities going carbon neutral

How to reach carbon neutral district heating in Sonderborg by 2029 ©)
ProjectZero

Celcius webinar - February 23, 2022 - Allan Pilgaard-Jensen, ProjectZero SONDERBORG



Target: CO2 neutral energy system by 2029
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CO2 development in Sonderborg municipality
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The smart way to a CO2 neutral energy system
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CHP and DH fuel distribution in Sonderborg 2007-2020

Sonderborg's district heating and CHP fuel mix
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The overall plan for reaching CO2 neutrality in 2029

CO2 reduction per sector — 2020-2029
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A cost-efficient, integrated energy system

Utilize excess heat in the
district heating system

Massive need for vind and
solar power

Biogas replaces fossil gas
and plays key role in
Power-to-X / e-fuels

Intelligent solutions for
utilizing the grid
infrastructure efficiently

Power-to-X / e-fuels where
battery-powered transport
is inadequate

Intelligent heating of
buildings
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A journey towards
carbon neutrality
in the heating sector

Peter Lichtenwohre
City of Vienna, Austria
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A journey towards carbon
neutrality in the heating sector

Peter Lichtenwohrer,

Energy Planning in Vienna

City of
Vienna



Past
What has been established?

« Understanding the heating sector in Vienna

« New Coalition Agreement: Decarbonisation until 2040

« Energy Zoning
Planning “1.0"  ——*

« Basicresearch on
energy(geo)data

« Cooperation in local
working groups
with network
operators/energy
suppliers

« Work in research projects

WE City of

Source: Energieraumplan des 16. Wr. Gemeindebezirks
(https://www.wien.gv.at/stadtentwicklung/energie/erp/aktuell.html)

W Vienna a journey towards carbon neutrality in the heating sector

Final energy

consumption by electricity
application: specific
bili applications
mobility 12%
38%
~___ heat
50%
Heat consumption by
energy sources:
ambient heat, etc.
1% coal
firewood 0%
0% oil
4%
biogenicfuels
2%
gas
40%

Source: Energy Report of the City of Vienna (2021) 2



Treibhausgas-Emissionen in Millionen Tonnen COi-iiquiualent

P t s e Zielpfad Klima-Fahrplan
What are we working on right now? . \\ {2040
—"'—'\——h.-—._/_\’“\

Source: Wiener
Klima-Fahrplan

* Climate Roadmap G Fori

« Climate protection and climate adaptation

 Shared vision and shows the way from theory
to implementation

« Decarbonisation Concept Vienna
Heating & Cooling 2040

 District heating and renewable forms of heating

« Technical, planning, legal, financial and
social issues

WE City of
W Vienna a journey towards carbon neutrality in the heating sector 3




Future
What is ahead?

« Decarbonisation of the building stock
Energy Zoning Planning “2.0"

Follow other forerunners

Why? What? When? How?

(from the Heat Transition Strategy in Rotterdam)

Remaining gas consumers (resp. new ones)
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' © Peter Lichtenwdhrer
Source: Heating/Cooling Outlooks 2030/2050
. (Decarb City Pipes 2050)
HW City of

W Vienna a journey towards carbon neutrality in the heating sector
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@ Stadt Wien/Chfistian F'%

City of
Vienna

Thank you!

DI Peter Lichtenwohrer

Municipal Department 20 - Energy Planning
RathausstralRe 14-16, 3 floor, 1010 Vienna
Phone: +43 14000 88315
peter.lichtenwoehrer(@extern.wien.gv.at
www.wien.gv.at/english/environment/energy
wien.gv.at
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Stakeholder survey!

B E Give your opinion on the levers and technologies for the heat transition
He in cities

@ https://celsiuscity.eu/stakeholder-survey-urban-heating-and-cooling-
transition/

Funded by the European Union’s Swedish
Horizon 2020 Programme Energy Agency



https://celsiuscity.eu/stakeholder-survey-urban-heating-and-cooling-transition/

Policy workshop — 17
March, Brussels Are you interested in

POLICIES & INNOVATIVE SOLUTIONS
FOR EFFICIENT DISTRICT HEATING?

Witerreg

CENTRAL EUROPE

TEMPO
@ REWARDHeat

TownHall Europe, Square de Meets 5-6, Brussels C§|SIUS

Survey results will be presented
NEW DATE Join us on

https://celsiuscity.eu/events/re
wardheat-celsius-policy- 7 e
workshop/ L

Funded by the European Union’s Swedish
Horizon 2020 Programme Energy Agency



https://celsiuscity.eu/events/rewardheat-celsius-policy-workshop/

The Celsius Forerunner Groups

T —

)

Bringing together
city representatives and experts
to help cities overcome their

Ak, heating and cooling challenges.
i ‘

RS Funded by the European Union’s Swedish
SSLEN Horizon 2020 Programme Energy Agency




Spring 2022 - final round!

Fossil Free

Y4

9 Mar — RES into the heat
network

30 Mar — Geothermal DHC
4 May — Future of gas CHP
1 Jun — Environmental and
Carbon markets challenges

Cooling

16 Mar — Award winning DHC
13 Apr — Cool technological
solutions

18 May — Customer
engagement to improving
efficiency

23 Mar — Original urban heat
sources

27 Apr — Heat source prioritisation
25 May — Seasonal Thermal Storage
29 Jun — Stakeholder engagement to
lower the temperature

Funded by the European Union’s
Horizon 2020 Programme

Swedish
Energy Agency



Spring 2022 - final round!

/

Waste Heat Financing
23 Mar — Original urban heat sources May/June — tbc (CFG members Finance
tbc — Technological developments for WH colleague focus)
recouperation * Green Bonds
27 Apr — Heat source prioritisation * Finding the right funding: public, private or
11 May — Engaging with WH owners combined
25 May — Seasonal Thermal Storage * Financing masterclass with Smart Cities

Marketplace

Funded by the European Union’s Swedish
Horizon 2020 Programme Energy Agency




How to join us

Ce|S|U§ To join one or several Forerunner Groups,
please get in touch at

“ celsius@johannebergsciencepark.com

Or type your contact details in the chat

Funded by the European Union’s Swedish
Horizon 2020 Programme Energy Agency



mailto:celsius@johannebergsciencepark.com

Thank you!

www.celsiuscity.eu — celsius@johannebergsciencepark.com - @celsiuscity

celsius

Funded by the European Union’s Swedish
Horizon 2020 Programme Energy Agency
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