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ABSTRACT: Approximately 50% of the EU energy consumption is used for heating and cooling, still expected to
account for the largest share of demand in 2050. More than 70% is based on fossil fuels, mostly natural gas while
renewable technologies are still very limited accounting for 28.9% in 2023 (if industrial waste heat is considered, this
share amounts to 30.6%). The decarbonisation of heating and cooling is especially critical to cut carbon emissions in
the building sector. The new legislation package, including the Energy Efficiency Directive (EED), also further
recognises, through the proposed criteria for ‘efficient district heating and cooling’, the key role of DHC networks in
achieving energy and climate goals and enabling the decarbonisation of heat supply and recognises waste heat as an
important and renewable energy source. In line with the EED criteria for ‘efficient district heating and cooling’ and the
EU policy framework towards 2050 decarbonisation targets (Fit for 55), the overall objective of the ENABLE DHC
project is the development of an enabling framework for the diffusion of low-carbon, efficient, resilient and sustainable
DHC systems, ensuring the exploitation of low temperature RES and waste heat in local chains (circular economy) and
maximizing socio-economic and environmental benefits for local communities and territories. This paper presents the

project's methodology, scientific relevance, already running implementations, and expected outcomes.
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1 INTRODUCTION

It is estimated that in 2023 there are approximately
17,000 heat networks in Europe, representing 12% of EU’s
heat demand and serving around 70 million citizens. There
is a high variability in market share across the continent
but the European DHC share is higher than the world
average, estimated at 8.5%, clearly showing that DHC is
more deployed in Europe than in other parts of the globe.
This trend is expected to grow exponentially in the next
three decades to meet the EU targets.

The ongoing war in Ukraine has shown the
vulnerability of the economy and pushed Europe to
accelerate its ambitions to deploy energy efficiency and
RES, which is reflected in the recent legislative framework
evolution. The Fit for 55 legislation package, including the
Energy Efficiency Directive (EED)!, also further
recognises, through the proposed criteria for ‘efficient
district heating and cooling’, the key role of DHC
networks in achieving energy and climate goals and
enabling the decarbonisation of heat supply and recognises
waste heat as an important and renewable energy source.

“The Fitfor55 package is a stepping stone to accelerate
the deployment, modernisation and decarbonisation of
the district heating and cooling sector.

It introduces new, sectoral targets for renewables and
waste heat in buildings, as well as in industry, and
adopts more ambitious renewable targets for heating
and cooling and district heating and cooling networks
by 2030.

The revised Energy Efficiency Directive also
establishes a new definition for “efficient district
heating and cooling”, setting out a clear path towards
fully decarbonised DHC systems by 2050. The
definition provides clear milestones for the deployment
of renewable and waste heat sources in district heating
and cooling, with the aim of achieving 100%
renewables and waste heat supply by 2050.
Alternatively, it requires efficient heating and cooling
networks to follow a strict GHG emissions reduction
trajectory: 200 grams/kWh until the end of 2025, 150
grams/kWh from 2026, 100 grams/kWh from 2035, 50
grams/kWh from 2045 and to achieve climate
neutrality by 2050.

To phase-in growing shares of renewable and clean
heat sources in existing or new district heating and
cooling networks, the mandatory local heating &
cooling plans for municipalities above 45.000 citizens,
also introduced by the Energy Efficiency Directive,
will be a critical enabler.”?



http://www.wip-munich.de/
https://enabledhc.ambienteitalia.it/

DHC proved to be a resilient solution as it has been
less marked by high price variability and fluctuations. For
instance, systems with a good share of RES and waste heat
have managed to keep relatively fair and stable prices.
Thus, waste heat recovery can be an effective way towards
efficiency and decarbonisation, but it is still facing various
techno-economic obstacles including longer pay-back
periods, unwillingness of stakeholders to connect or
regulatory challenges, and others. Therefore, substantial
efforts are to be made concerning the switch to renewable
sources and modernisation of the current DHC network
stock in Europe, requiring the active involvement of all
stakeholders along the value chain and investments into
the DHC infrastructure.

2 THE ENABLE DHC PROJECT

The ENABLE DHC project is addressing the political
plans (see Figure 1) considering that DHC systems are at
the forefront of the process for the decarbonisation of the
heating & cooling (H&C) sector, as a limited number of
changes in the energy generation mix can determine
drastic reduction of the carbon footprint of entire sections
of a city.
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Figure 1: Visualisation of the decarbonisation journey
towards 2050. Source: own elaboration based on Euroheat
& Power (2023).

The project’s strategy to increase the impacts is
twofold:

e  Upgrade of the generation mix to reduce the
share of fossil-fuel by increasing the
performance of the current production assets,
that may be either retrofitted or renewed, or
integrating RES (biomass, geo- and solar
thermal energy), waste heat, heat pumps or
other technologies;

e  Expansion of the DH distribution network,
enabling the connection of new end users,
substituting  the  current  (generally
inefficient and fossil-based) individual
heating systems, multiplying the effect of
the generation system decarbonisation
initiatives.

According to a recent study, expanding district heating
and cooling to cover 20 % of the EU heat demand by 2030
(compared to 13 % in 2023) would save 24 billion cubic
meters of gas demand. Most savings are generated by the
expansion and modernisation of existing infrastructures
(6 bcm) and the phase-in of clean and renewable heat
sources in district heating networks (18 bem)®. What is
missing in many cases is the existence of an enabling
framework for the diffusion of low-carbon, efficient,
resilient and sustainable DHC systems. ENABLE DHC
will develop sich frameworks, ensuring exploitation and
integration of low-temperature RES and waste heat in
local chains (circular economy) and maximising socio-
economic and environmental benefits for local
communities and territories.

This objective will be achieved through the concrete
implementation of effective investment plans for the
renovation, upgrading and decarbonisation of 9 existing
DHC systems (case studies) in 7 countries (AT, HR, IE,
IT, LV, SI, UA), foreseeing the in-depth analyses of
improvement measures to promote fuel-switching
strategies and development scenarios that may assure a
significant decarbonisation impact.

Many DHC operators still need to address the
decarbonisation and don’t know how. The project’s
approach to achieve the objective is an example for many
other stakeholders: Dialogue, interaction and structural
cooperation between technical experts, DHC operators,
Public Authorities and key stakeholders at local and
transnational level (local and regional PAs, decision
makers, H&C and DHC operators and planners, investors
and financing bodies, representatives of community
energy projects, cooperatives and citizen-led initiatives,
urban planners, consumer associations), know-how and
best practices transfer, build-up of knowledge and
expertise. Enable DHC will unfold along 2 main pillars - a
vertical pillar and a horizontal pillar — ensuring a quick and
effective use of results for achieving impacts already
during the project duration and allowing their maximum
exploitation both inside and outside the consortium, at
national and transnational level, and beyond the project
duration.

The activities of the vertical pillar can be classified
into 2 main groups as detailed below.

e Preparing the ground activities - The aim is
to create a solid basis of knowledge of the
reference context of the 9 DHC project case
studies at the national and local level



(legislations and regulations, strategies and
plans, RES and waste heat potential, H&C
supply and demand) and to deepen the
knowledge of their main characteristics and
critical aspects, both technological and non-
technological, through an in-depth technical
diagnosis development.

e  Making the change activities — The aim is to
foster the initialisation of DHC renovation
and decarbonisation projects and initiatives
in project countries, basing on the
development of mid-term renovation and
decarbonisation plan for the case studies,
and to outline effective policies for their
replication and diffusion

The key horizontal pillar concerns sustainability of the
project activities and aims at fostering the diffusion and
replication of ENABLE DHC approaches, experiences
and results and enabling follow-up projects:

e a transnational Blueprint for action will be
prepared, based on the experiences of the
9 investment plans developed in the project,
acting as a practical handbook for all actors
involved in developing DHC
decarbonization projects, providing
strategic and operative recommendations.
Furthermore, 18 public or private
stakeholders, called follower DHC case
studies, will be selected, also giving priority
to newcomer countries on the topic of low-
carbon DHC, involved in peer-to-peer
exchange, for sharing knowledge and
experiences, and supported in setting up
decarbonisation projects on the basis of
ENABLE DHC approach and lessons
learned

e a tailor-made dissemination and
communication strategy has been developed,
not project-oriented but rather content-
oriented energy, organised and rolled out
mainly through key stakeholders and target
groups involvement at regional, national and
EU level and relying as much as possible on
existing networks and channels.

Following, a concrete example of one of the ENABLE
DHC cases is presented.

3 RESULTS

One of the 9 DHC case studies is located in the city of
Stryi in Ukraine. The district heating system in Stryi,
managed by the municipal enterprise Stryiteploenergo,
currently comprises an extensive network of energy
generation facilities. Specifically, the enterprise operates
33 boiler houses equipped with a total of 90 individual
boiler units. Collectively, these units represent a total
installed thermal capacity of approximately 93.6 MWth,
with an average operational efficiency of 88%. These
generation units facilitate reliable thermal energy supply
to a diversified consumer base, including residential
buildings, educational institutions, healthcare facilities,
and other administrative and organisational structures.
Among the various consumer categories, residential

households constitute the primary demand, accounting for
approximately 75.5% of the total thermal energy
consumption, whereas the remaining 24.5% is attributed
to public institutions and other organisations. In terms of
spatial coverage, the supplied district heating system
effectively provides heat to approximately 373,300 square
meters of residential areas and 156,500 square meters used
by public institutions.

In terms of annual heat production, Stryiteploenergo
generates approximately 64.88 GWh of thermal energy per
year. This energy generation relies on a fuel mix based
mainly on fossil fuels and supplemented by biomass
sources. The primary fuel utilised is natural gas, consumed
at a rate of approximately 3.2 million tonnes per year,
equivalent to roughly 6.4 million cubic meters annually.
Additionally, renewable biomass fuels are included into
the generation mix, comprising approximately
6,820 tonnes of woody biomass annually. These
renewable resources currently contribute to a renewable
installed capacity of 4.95 MWth.

Associated with the current fuel consumption profile,
the district heating system generates greenhouse gas (GHG)
emissions totalling approximately 4,823 tonnes of CO--
equivalent per year. The emissions reflect the high
dependency on natural gas, which highlights the potential
environmental benefits of an increased use of available
renewable biomass resources.

Considering this, the key areas which ENABLE DHC
experts are working on are:

e Investment Planning: Development of a
Heating Supply Scheme, projects, and
financial models for their implementation.

e  Energy Efficiency: Cogeneration of heat and
electricity; integration of thermal storage
tanks into the heating supply system;
integration of heat pumps to provide hot
water; energy monitoring in buildings.

e  Renewable and New Heat Supply Sources:
Replacement of gas boilers with biomass
boilers.

e Smart Technologies and Digitalisation:
Creation of a GIS for the heating supply
system; modelling of the heating supply
system

The modernisation of the district heating system in
Stryi is strategically guided by the development of a
comprehensive  District Heating Scheme, which
incorporates a long-term investment plan aimed at
enhancing the system’s energy efficiency, sustainability,
and resilience. The planned upgrading measures are
primarily oriented towards transitioning the energy
generation portfolio from fossil-based sources to
renewable alternatives, in alignment with national and
regional decarbonisation objectives.

A key component of the proposed upgrading strategy
involves the progressive replacement of natural gas-fired
boilers with biomass-based thermal energy units. Specific
interventions have already been identified within the
investment roadmap. These include the decommissioning
and substitution of existing natural gas boilers at three
critical locations:

e a natural gas boiler with an installed
capacity of 4.65 MWth is scheduled for



replacement by a biomass boiler with a
nominal capacity of 4 MWth.

e alarger-scale replacement is planned, where
the current 8 MWth gas-fired boiler will be
substituted with a 6 MWth biomass-fired
unit.

e  asimilar conversion will be executed, with
the current 6.5 MWth gas boiler to be
replaced by a 4 MWth biomass boiler.

These measures are expected to significantly reduce
the carbon intensity of the heat generation mix and
promote the utilization of local renewable resources, such
as woody biomass, which have already been integrated
into the existing system on a limited scale.*

In addition to biomass conversion, the integration of
heat pump systems and Combined Heat and Power (CHP)
units is under consideration for the case of Stryi to further
diversify the generation mix.

4 CONCLUSIONS

In conclusion, the ENABLE DHC project aims to at
fostering the switch of district heating and cooling (DHC)
networks towards efficient DHC as defined in the Energy
Efficiency Directive. The plans will be developed in close
cooperation with the DHC utilities with a focus, as
distinguishing features, on digitalisation, assessment of
investment risks and sector coupling.

The example of the project case Stryi in Ukraine
shows the first concrete steps of work on one of the four
key areas (i.e., Investment planning of the case, Energy
efficiency, Renewable and new heat supply sources, Smart
Technologies and Digitalisation) where, as first measure,
old fossil fuelled boilers (19 MWmu) will be replaced by
biomass boilers (14 MW).

The total expected outcomes of ENABLE DHC during
the project runtime will trigger a RES generation of around
654 GWh/year and almost 100 million EUR of
investments in sustainable energy.
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