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By Sara Gen Ames-Alam, PhO fellow at Tedhmical University of Denmark {DTU],
hame %unsier, Sensar Researcher at Technical Uriversity of Danmark (DTUF and
Litiezes Kranal, Saniar Respardhar at Vienna Univarsity of Technotagy

KEY SUCCESS FACTORS FOR DISTRICT HEATING

AND COOLING FOR SIX CASES ACROSS EUROPE
- LESSONS LEARNT FROM THE ONGOING PROGRESSHEAT PROJECT

What do six local authorities in six EU countries (Austria,
Czech Republic, Denmark, Germany, Portugsl and Romania)
hawve in common? They all want to improve their heating and
coaling supply in an affordable way, so that more energy
savings are implementad, renewable energy is used and
less CO2 k& emitted. These abjectives are amaong the maln
drivers for the ongoing EU project progRESSHEAT [1). The
results so far are promising: they show that there is a techno-
economic possibility for achieving these goals, but the current
policy framewark only allows far modest energy savings and
expansion of district heating and cooling based an renewables
and waste heat. However, we have identified several success
factars for district heating and cooling implementation and
expansion in some cases.

Map of the tangel ouniries, mgions and case sudy municpalives ol he
progRESSHEAT project

The pracess of transition 1o sustainable heating and cooling
networks requires caollaboration an different levels of decision-
making: local, regional and national. progRESsHEAT & asssting
policymakers in implementing the rnight policies with a modal-
based quantitative impact assessmeant of policies on all levels
up 1o 2050, The project analyzes: current heating and coaling
demands and future developmants, long-tenm patentials of
rerewable energy and excess heat in the regions, barmers
and drivers and possible policy anterventians in scenanas
up. to 2050, progRESsHEAT provides palicymakers with
help in developing integrated, effectve and efficient
policy strategies aimed at achieving a fast and sustainable
penstration of renewables-based and efficient heating and
caaling systems

Heat densy of Ansfelden

Racent project results from the local case studies illustrate
bugsiness cases for district heating in su different municipalities
in the EU as well as the key sucoess factors and main challenges
and barriers for increased efficiency and sustainability of the
European heating and cooling sectar, The local analysis was
conductad with energyPRO (2] used for madeling district
heatimg netwarks ard 3 specially developed spreadsheets
beased Legst-Cost Tool used for caleulating costs of competing
individual supply and overall results including viable heat
savings for each local authority

The szlected municipalines differin size, climatic conditions and

renowabie energy potentials, Since each case has a different

emergy system setup, a number of alternative scenarios wers
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highlights of the six analysed cases.

Ansfelden, Austria
The currant distnict heating network in Anslelden supplies
12 % of residential heat and is based on bicmass boilers, a
backup natural gas boiler and thermal storage. Ar inclustrial
site - a pulp and paper factory with excess heat potential
15 |locates nearty, While heat savings tum out to be an
economicalty attractive option for Ansfelden, the resulting
decrease af heat demand may lead fo increasing heat prices
for district heating supply. However, connecting a new
development area planned within the muncipality could
incraase the total heat demnand for district heating. Ancthar
possible soluticn could be to utilize excess heat from the
ingustrial site and to increase the connection rate via subsidies
for biomass-based district heating -and for district heat g
cannection, as well as to set a binding climate goal for the
new lacal settlement. The feasibility of these salutions will be
studied further in the course of the project.
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Herten, Germany

There are two separata district heating grids in the
municipality: Masth, suppled by a8 coal CHF and
South, supplied by a waste incineration plant, that
in 1atal constitute about 20% of the mundcipal heat
demand. Several distribution networks individually
cannected 1o the distnct heating transmissian line
gaist. In the future, a solar thermal field with pit
storage would sllow the solar fraction of about
2078 to be achioved at approsimately 20 EUR/MWH
levelized cost of heat. Sufficient eoricuftusal land
for this purpose is available, Maoreover, connecting
new buildings can keep the heat demand on a
constart level up until 2050 even if hoat savings are
imolemented. Future work will focus on analysing
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The Development
of District Heating

Diistrict heating is expanding wherever it is potentially
¢ al Vestegnen, the suburban area west of

Copenh

Converting inta district heating is a cheap, secure and

environmental friendly alternative to natural gas and oil

- with half the emission of CO

But it can be even better: VEKS aims for a CO -neutral

heat supply by 2026,

VEKS is an environmentally certified haat-transmession campany supplying 2o lecal district heating comgaanies with heat generated at Yast-
egnen, Thee heat supplied equals the consumption of 150,000 families

The majonity of heat is supplied {o VEKS fram the Svedpre Power Plant and the ather CHP plants in Conenhagsn 33 well a5 from the waste
ineineration plants KARASNROVEREN and Vestfarbrending. VEKS i & nan-prafil campany.

Further information. www.veks dk
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Brasov, Romania

The old coal-fired district khaeating system
in Brasov used to supply both industry and
househalgs, However, large industry sites
closed down in 1990, thus the network,
now only covering 5% of the demand, is
overdimensicned and unrelizble, with logges
reaching 50%. The insufficient performance
of district heating has led 1o customers
switching to individual gas boilers, Rerewing
the district heating network until 2030 will
allow decreasing losses to 10%. Under the
assumption that saved heat can be sold to
additonal custormars, district heating price
will increase only by 12%, while if the existing
capacity s fully used and new customers
connect, the district heating price will decrease
by 22%. The aralysis will fooes further an decarbonisation
ootions such as district heating switching to biomass, solar
heating and indhvidual heat pumps and biomass boilers
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Helsinger, Denmark
District heating in Helsinger constiutes 35% of the total heat
suppty and is praduced with natural gas CHP and with a waste

Matosinhos, Partugal

Ma district heating nor cooling is available in Matasinhos, The
fecus area within the municicality is the shopping mal! énd large
stares, where individual gas boilers and compression chillers
are cumently installed with the cocling demand being triple
the heating demand. All urits have been constructed recently,
s0 the existing solution is very cost-effective in comparison to
alwematives, Monetheless, o nearby reflinery could potentially
be an excess heat source for a decentralized metwark, shawing
lowest levelized cost of heat and achieving CO2 neutrality
Such connectian could also be a first step towards establishing
& larger district heating and cooling systern in Matosinhos, with
zddivonal generation from solar thermal fields. In this caszs
study, heat pumps would be viable only in combination with
a compression chiller and photovelaic systems, while solar
tharmal systems could reduce CO2 emissions and the cest of
heat generation

Forus areas im Matosichos

incineration plant located in the reighbouring municizality,
The planmed investrnents in a biomass CHP and in an
expansion of distnet heating netwark dup to 41% heat
demand, wnich is still below the Danish average of 30%), are
Teasibie mainky due to biomass tax exemption and glectricity
generation revenue. About 34-42% reduction in heat
damard is feashble; mainly in old buldings outside district
heating areas. Several other alternatives were analysed and
the results show that in the mid-term, large heat pemps and
solar thermal collectars should be considered, if the district
heating price i to stay competithve with indnidual supply
aptions. While the socio-economic cost of heat production
fram biomass-fired distiet heabng and large heat pumps
is gimilar, the business profitability of heat pumps depends
Figkly an future alectricity taxation ard this is the foous of

policy analyses.

riear ders ity of Helsngar

EMERGY AND EMNMYIEDONMERMT

Litamerice, Czech Republic

Curently, coal-based district heating in the
municipality covers 37% of the overall heat
demand, other socurces being mdividual
natural gas botlers [52%), blomass bollers

and solar thermal collectors. Maintaining

the lavel of individual natural gas boilarg 500
would not lead to the reductions in 02
emissions which the municipality would

like ta achiewe. For district heating, the
conversion to a geothermal CHP s a
feasible sofution, because the municipality []]
has large geothermal potential and such i
a sconana would allow fuel savings and
would generate revenue by electricity
preduction, It would ake result in a
substantisl 002  emission  reduction. %
Hewever, netwark reinvestrmants will also

be necessary. Other analysed scenarios
inchude large heat pumps and  thermal
storage, which in the future also sppear

te be mare feasible than the currant coal-
based heat supply.

Success factors for district heating and cooling

Irv the course of the preject, the main suecess factors of district
heating and cooling ware classified into: plannirg, regulative
and econamic factors. Strategic lecal ard regional heating and
cooling planning requires long-term environmental targets
at the local and national level, information camoaigns and
callaboration, good availability of gecgraphical data, as wall
as competences and time to use planning 1ools &t alocal level,
Regulation could provide zoning that would prevent doubla
infragtructure {e.qg. natural gas and district heating netwaorks),
ownership structures ensuring equal access to grds and
poasibly mandateny energy efficiency improvements. These
could include requirements for heat savings in bwildmgs,
impravement of district heating and cooling grid and district
heating and cooling  exparsion  geals. Economic success
factors include: access to inexpensive long-temm financing or
subsidies, risk-taking by industries, increased district heating
connection rate in parallel with implemented heat savings in
district heating areas to avoid district heating price increase,
non-profit district heating and cooling, aligned taxes, tariffs
and subsidies for: CO2, fuels, elecricity for heat pumps and
uze of excess heat.

Further work

Maost focal case study analyses have revealed a techno-
sconomic potential for district heating implementatian and
expangion bul specific palicy recommendations to improve the
business case will be available in summer 2017
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" For further information please contact:
Marie Monster [miasmdte dk)

or Sara Ben Amer-Aiam (shead@diu dk)
Technical University of Denmark {DTL)
Managaerment Engineering

Systems Analysis Division

Produktionstonset, Building 424

2600 Kqga. Lyngby
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