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1 Introduction
CapaCity – Urban Competences
The program CapaCity – Urban Competences funded and supported by the Municipal
Department 27 – European Affairs by the City of Vienna pursues a more deepened
international cooperation between the City of Vienna, its organizations and other cities.
Several initiatives in the Danube region already have pushed forward cooperation and
intensification of social and economic exchange between countries, regions and cities (e.g.
the enlargement of the European Union in 2004 & 2007; the establishment of the European
Strategy for the Danube Region), nevertheless the City of Vienna now focuses on the
internationalization of organizations and companies in order to generate common project
ideas. Integrated urban development as holistic smart city approach is the main aspect of
activities within the program CapaCity. The Municipal Department for European Affairs (MA
27) of the City of Vienna as initiator of the CapaCity program pursues to both widen the
range of topics for city cooperation’s and to identify core topics of common interest.
Intensified European integration is one aspect of the program, additionally the City of
Vienna has been visited by various delegations and municipal experts, who are interested
in urban strategies and technologies applied in Vienna. CapaCity builds up on opportunities
generated by this international interest and will strive after sustaining contacts and
intensifying exchange with regard to urban technologies and strategies.
The following activities are designed within the project CapaCity in order to support
Viennese companies and organizations to deepen internationalization and activities in
Central and Eastern Europe:


Organization of workshops in selected cities with participation of stakeholders from
Vienna. The main aim of these workshops is follow-up activities.



Coordination and collection of statistics of delegations, experts, organisations and
companies visiting Vienna with particular interest in urban solutions.



Representation at events, relevant for smart city expert networks & cooperation
ideas.



Research on and collection of relevant challenges for future urban development with
regard to important cross-border and transnational projects and attractive cofinancing instruments.



Development of project ideas, triggered by municipal expert exchange on the basis
of organized workshops in CapaCity partner cities.

Diverse sectors and topics are relevant for workshops within CapaCity which are based on
issues of the Smart City Vienna framework strategy: radical resource preservation,
innovations/new technologies, balanced quality of living. CapaCity is open for a variety of
concrete topics, e.g. urban mobility and transport planning, strategies for tourism
development or urban development visions. The ruling principle of workshops is the mutual
benefit for both the host city and the City of Vienna and its organizations.
The CapaCity Workshop in Cracow (PL) focused on the use of renewable energy for district
heating and cooling in Cracow. Another focus of this workshop was the exchange between
city stakeholders and experts from Cracow and Vienna, in order to learn and benefit from
each other’s perspectives and ambitions.
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2 Executive Summary
Cracow is one of Poland's most important economic centres and the economic hub of the
Lesser Poland (Małopolska) region. The city is also one of the co-location centres of
Knowledge and Innovation Community (Sustainable Energy) of The European Institute of
Innovation and Technology (EIT) hosting the office of the EIT InnoEnergy. The partners of
the EIT InnoEnergy have jointly developed a strategy to tackle the weaknesses of the
European innovation landscape in the field of sustainable energy in order to build a
sustainable long-lasting operational framework amongst the three actors of the knowledge
triangle in the energy sector.
About 70% of all residential and 50% of all commercial buildings in Cracow and in the
adjacent Skawina are connected to district heating. In the 1990s, the City of Cracow made
significant progress in reducing air pollution and in improving energy efficiency and
environmental performance of the district heating system. However, until the end of 1997
limits were set by the Ministry of Finance on the amount of tariff increases the district
heating enterprises could make which causes delays in the implementation of the
modernization programs as the level of internal cash generated by most district heating
enterprises was inadequate to meet their resource requirements.
Thus, the intention of the CapaCity workshop was, as part of the “WienTage (ViennaDays)”,
to exchange knowledge on the improvement of the energy management of the City of
Cracow by optimisation of the use of heat by modernising the network (upgrading to smart
grids) and to use of excess heat during summer time for district cooling. Furthermore, it
was expected that based on the workshop a common project could be drafted in order to
obtain funding from the European Union.
The workshop was a combination of a plenary session, which gave an introduction and
general overview of several aspects of the situation followed by a workshop session.
In the first presentation (part of the plenary session) Mr. Marek Mazurek from MPEC S.A.
gave an overview of the company and the overall situation and future activities of MPEC in
Cracow. The second presentation (part of the plenary session) was held by Mr. Burkhard
Hölzl, Heating and cooling projects, Wien Energie providing a general overview of the
district heating and cooling system currently in place in Vienna as an introduction for more
detailed discussions during the workshop session.
Further, mostly very detailed technical issues, on the systems with focus on district cooling
in Vienna and Cracow and future developments were discussed in the workshop session.
This session was attended by representatives of the City of Cracow, responsible for the
operation of the city company for heating and cooling, by EDF Poland, responsible for the
supply with heat in Cracow, by Wien Energie and by TINA Vienna. In order to facilitate the
communication during the workshop a consecutive translation (German/Polish) was
provided.
Future activities to intensify the collaboration between Vienna and Cracow in the field of
district heating and cooling could be follow-up workshops or common projects with
stakeholders of both cities in order to work out specific solutions for the discussed issues.

4

3 The study case
Cracow lies in the southern part of Poland, on the Vistula River, in a valley at the foot of
the Carpathian Mountains. There are five nature reserves in Cracow with a total area of
48.6 ha. Smaller green zones constitute parts of the Kraków-Częstochowa Upland Jurassic
Landscape Parks' Board. The western part of Cracow constitutes the so-called Obszar
Krakowski ecological network, including the ecological corridor of the Vistula river. The
southern slopes of limestone hills provide conditions for the development of thermophilous
vegetation, grasslands and scrubs.
The City of Cracow is divided into 18 administrative districts, each with a degree of
autonomy within its own municipal government. Prior to March 1991, the city had been
divided into four quarters which still give a sense of identity to Cracow – the towns of
Podgórze, Nowa Huta, and Krowodrza which were merged into the City of Cracow as it
expanded, and the ancient town centre of Cracow itself.
Cracow is one of Poland's most important economic centres and the economic hub of the
Lesser Poland (Małopolska) region. Since the fall of communism, the private sector has
been growing permanently. In 2005, foreign direct investment in Cracow has reached
about US$ 3,500,000,000. Cracow has been trying to model itself as a European version
of Silicon Valley, based on the large number of local and foreign hi-tech companies.
The city is one of the co-location centres of Knowledge and Innovation Community
(Sustainable Energy) of The European Institute of Innovation and Technology (EIT), too.
The EIT InnoEnergy with its office in Cracow is an integrated alliance of reputable
organisations from the education, research and industry sectors. It was created based on
long standing links of cooperation as well as the principles of excellence. The partners have
jointly developed a strategy to tackle the weaknesses of the European innovation landscape
in the field of sustainable energy in order to build a sustainable long-lasting operational
framework amongst the three actors of the knowledge triangle in the energy sector:
industry, research and higher education, and ensure that this integration of the three is
more efficient and has a higher impact on innovation (talent, technology, companies) than
the three standing alone.

Challenges
The City of Cracow has about 760,000 inhabitants, of which about 100,000 are students.
About 70% of all residential and 50% of all commercial buildings in Cracow and in the
adjacent Skawina are connected to district heating.
In the 1990s, the City of Cracow made significant progress in reducing air pollution from
many small, inefficient low-stack emission sources burning coal or coke, largely by either
converting them to gas-firing or connecting them to the centralized district heating system
supplied by more efficient combined heat and power plants. The city also made significant
progress in improving energy efficiency and environmental performance of the district
heating system. Until the end of 1997, as part of the Government’s efforts to control
inflation, limits were set by the Ministry of Finance on the amount of tariff increases the
district heating (DH) enterprises could make. While this control played an important role
in pressuring the DH enterprises to increase efficiency, it substantially reduced their gross
margins, which adversely affected their profitability and cash flow levels. This delayed the
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implementation of the modernization programs as the level of internal cash generated by
most DH enterprises was inadequate to meet their resource requirements. During this
period, the sector’s financial difficulties were exacerbated by increasing accounts receivable
and bad debts of industrial enterprises.
Polish case studies had identified the following barriers to energy efficiency project
development in the building sector.


Difficulties in Arranging Financing. Many Polish building owners had insufficient
access to project financing for up-front investment costs for energy efficiency
retrofit projects that would reduce the energy bills.



Inadequate Information. The building owners, the occupants and the local banks
lacked information about the financing aspects of energy-saving investments, the
implementation experiences of others, and the ability to use energy savings to
finance some building renewal.



Commitment Risk. Disbelief in the possibility of savings and fear of disruption to
building occupants stalled energy management actions that might otherwise have
been fundable. Basically, commercial banks and building owners perceived too
much risk to enter into financing arrangements based on energy management
programs from Energy Service Companies (ESCOs).



High Transaction Costs. Energy efficiency projects were relatively small and
carried high transaction costs, especially when using new and unfamiliar procedures
such as energy performance contracting. Especially where the benefits were
considered small, building owners were reluctant to incur these costs.



Institutional Constraints. While Poland had considerable technical expertise
relative to energy efficiency in buildings, an adequate institutional structure was
not yet in place to help building owners overcome many of the barriers listed above.

Having in mind these framework conditions the general objectives of the City of Cracow in
this context are:


Optimisation of the use of heat by modernising the network (upgrading to smart
grids)



Use of excess heat during summer time for district cooling



Improvement of the energy management

The district heating network of Cracow is operated by MPEC S.A. (Municipal heat power
engineering company) obtaining the heat from two power plants (EDF and CEZ) having
following main parameters:


winter: flow temperature 135 °C, return temperature 65 °C



summer: flow temperature 70 °C, return temperature 40 °C

In addition to the conventional systems MPEC together with the AGH University have
designed a pilot project in order to test another approach. This pilot follows the idea that
cold is not produced centrally and then transferred to the customer but heat is transported
to the customer and the cooling is produced at the place of consumption using the heat
from the district heating network.
Furthermore, MPEC expects that based on the workshop a common project could be drafted
in order to obtain funding from the European Union.
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4 Workshop Program
4 April, 2017 – Innovative Städte (Innovative Cities)
Venue: International Cultural Centre (MCK), Rynek Główny 25, 31-008 Kraków
Time
Topic
Person
10.00
10.10

10.20
10.40

Welcome address by the host and official opening
by the head of the EuroComm office in Cracow
Ceremonial welcome by the Mayor and Governor
of Vienna
Ceremonial welcome by the Mayor of the City of
Cracow
Official handover of the town furniture "Vienas"
Presentation "City-Idea – urban circular
economy", Introduction to the conference topics

11.00

Presentation of the City of CraCow on the subject
of "Air quality"

11.10

Presentation of "Air quality and reduction of
emissions "

11.20

Discussion on the topic "Air quality and reduction
of emissions"
Coffee break
Presentation "Public Transport: Concept for the
Underground Tram in Cracow"

11.35
11.55
12.05

Presentation from Vienna on Underground Tram:
"From Planning to the Preparation of the
Investment"
12.15
12.30

Discussion on the topic "Underground Tram"
Presentation on the topic of "Cooling and heating
from the municipal district heating network"

12.50

Presentation on the topic "district heating/cooling,
district heating networks"

13.10

Discussion on the topic "district heating/cooling,
district heating networks"
Lunch
Introduction to the workshop sessions
 air quality
 district cooling/heating (CapaCity project)
 public transport/underground tram

13.35
14.15

Krzysztof Nowak
Dr. Michael Häupl
Prof. Jacek
Majchrowski
Prof. Jerzy Hausner,
University of
Economics Cracow
Witold Śmiałek,
Advisor of the
Mayor for the area
of air quality
Dr. Heinz Tizek,
Department for
Environmental
Protection - MA 22

Vice-Mayor Tadeusz
Trzmiel
Nikolaus Panzera,
Department
Underground Operation, Wiener
Linien
Marek Mazurek,
Board Member,
Director of
operations MPEC
(Cracow district
heating)
Burkhard Hölzl,
Heating and cooling
projects, Wien
Energie
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14.25

17.00

Introduction to the program CapaCity – Urban
Competences and its ambitions

Rainer Mueller,
TINA Vienna

Detailed presentation of the district heating and
cooling system in Vienna

Burkhard Hölzl,
Heating and cooling
projects, Wien
Energie

Discussion
Presentation of results of Workshop “District
Cooling/Heating” within the concluding plenary
session

Marek Mazurek,
Board Member,
Director of
operations MPEC
Rainer Mueller,
TINA Vienna
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5 Workshop Findings
The workshop was part of the “WienTage (ViennaDays)” in Cracow and took place on 4
April 2017. It was a combination of a plenary session, which gave an introduction and
general overview of several aspects of the situation of the three main topics of the event
followed by workshop sessions. The topic of the dedicated CapaCity Workshop was “District
Cooling and Heating”.
In the first presentation (part of the plenary session) Mr. Marek Mazurek from MPEC S.A.
gave an overview of the company and the overall situation and future activities of MPEC
in Cracow.
MPEC is a joint stock company, in which the organisation, management and actions shall
be governed by the relevant provisions of the commercial code. The 100% owner of the
company is the City of Cracow. Based on the municipality of actions MPEC s.a, MPK s.a.
and MPWiK s.a. were filed to the newly formed Company-Krakow Holding Communal in
1999. The Basic Act regulating the activities of the company is a Charter City heat power
Company s.a, which specifies the name of the company, its registered office, business, the
amount of capital and the company.
The mission of the MPEC in Cracow is to satisfy the needs of customers through reliable
assurance expected by their thermal comfort and optimum temperature of domestic hot
water. Acting on the heat market MPEC wants to create the image of a company to
comprehensively and professionally installed that supports the clients always cares about
the environment.
The second presentation (part of the plenary session) was held by Mr. Burkhard Hölzl,
Heating and cooling projects, Wien Energie. He provided a general overview of the district
heating and cooling system currently in place in Vienna as an introduction for more detailed
discussions during the workshop session.
The presentations of Mr. Mazurek and Mr. Hölzl are available in the Annex of this report.
According to the programme details on the systems with focus on district cooling in Vienna
and Cracow and future developments were discussed in the CapaCity workshop session.
This session was attended by representatives of the City of Cracow, responsible for the
operation of the city company for heating and cooling, by EDF Poland, responsible for the
supply with heat in Cracow, by Wien Energie and by TINA Vienna. In order to facilitate the
communication during the workshop a consecutive translation (German/Polish) was
provided.

Points of Discussion
The discussion during the workshop session concentrated on three main issues of district
cooling, i.e. network development and its specifications, project development and
implementation and price policy and funding relevant for further development in Cracow.
The main points of discussion are listed in the following subchapters. To a great extend the
discussion was very technical and detailed on solutions already in place in Vienna. Thus,
only the main issues are listed in this chapter, more details are shown in the annex
(presentations) of the report.
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In general, the workshop is foreseen as the starting point for the implementation of new
ideas in Cracow in cooperation with the City of Vienna.

Network Development




Distribution of cooling energy
o

Distribution to the customers

o

Development of a “cooling market segment”

o

Generation of cold from district heating (theoretical/pilot)

o

Transformer for cooling and heating incl. network parameters

o

Temperatures of water in summer  determine factor

Cooling using absorption chillers
o





Electric chiller: 5.5



Use of river water for recooling



Cooling tower: 4.5



Dry chiller: 2.5 – 3



Absorption chiller: 0.5 – 0.7

Decision on the used system: centralised <-> decentralised
o



Efficiency of chillers

Problem of decentralised systems is the high water temperature in the
summer

In Vienna no adsorption chillers are used – not economically feasible

Project Development






Development of a new project in Vienna
o

Starting from zero assuming one main customer  decision without knowing
the costumer  search for one main customer

o

Adaptation of the system (e.g. temperature) for the needs of the customers

Development of a network
o

Residential area with high “cooling density” (potential consumers)

o

Construction of a central cooling unit

o

Extension of the network

Key factors for a district cooling solution – see below figure
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Preconditions for projects in Cracow
o

Developed district heating network in high density areas of the city

o

All main consumers are connected to the network

o

In summer there is high heat quantity  use for the increase of efficiency

o

Low flow temperature 65-70°

o

Need for cooling is low

o

No funding for cooling systems is available

Price Policy and Funding


Cooling is a product



Use of heating energy (e.g. from waste incinerator) for cooling in the summer
 problem: the price for cooling in summer and heating in winter must be the same



Price example for district cooling in Vienna – see below figure
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In Austria there are national funding schemes in place for urban development areas
 up 30% of the investment cost are funded



The calculation of any project must be done without considering any grants



Additional the city supports the system in urban development areas with for
example compulsory connections for the inhabitants



In Poland there is no scheme for supporting/funding of district cooling



City of Cracow is not interested  other areas of intervention are of more interest

Recommendations and Further Steps
Based on the presentations and discussions during the workshop, various challenges could
be identified. In order to solve those issues, experts from Vienna and Cracow developed a
list of next steps that could be implemented:


Identification of customers for cooling in Cracow



Method for the calculation of needs for cooling (problem: to high values based on
standard measurement)



Preparation of an overview of possible technical solutions



Development of solutions for Cracow



Elaboration of a business model



Drafting and implementation of a pilot project that can be used as a reference
project for new/other costumers
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6 Concluding Remarks
Tangible benefits for the City of Vienna
Based on the fruitful cooperation and good relationships between EurocommPR and TINA
Vienna the workshop further intensified the already existing relationships between the City
of Vienna and the City of Cracow, too. Several issues and challenges were discussed and
further defined, on which both cities could continue to cooperate.
In the course of the workshop the experts from Vienna always showed their openness and
willingness to cooperate in all areas, which were addressed within the framework of the
ViennaDays, which was acknowledged as very positive and responsive by the
representatives of Cracow.
Apart from offering know-how, the experts from Vienna were also able to gain insight into
different approaches and strategies, as implemented by the City of Cracow. Both cities
exchanged know-how on current and future challenges and offered advice from their field
of expertise. This know-how exchange will not be limited to the CapaCity workshop, but
will also be continued in the future.
As Cracow’s representatives showed great interest in the solutions already in place in
Vienna, further cooperation on district heating and cooling and projects might be the
consequence of the presentations and the workshop.

Next Steps & follow up activities
During the workshop in Cracow the discussion was targeted towards the generation of cold
from district heating mainly, so there was no time for other topics. Thus, Wien Energie was
approach by EDF Polska R&D after the workshop by e-mail to obtain additional information
on district heating, too. The requested information, which is provided below, was on
monitoring and diagnostics of the district heating pipes, i.e. monitoring of the condition of
heating pipes, which diagnostics methods are used, which parameters of heating pipes are
monitored and what is the maintenance politics.
The background is that EDF Polska R&D has been asked to investigate the technical
possibilities of the non-destructive analysis of district heating networks in the city of Toruń.
Typically, the heating pipes are made of steel, which can be pre-isolated, when
underground or not isolated when above the ground. The diameter is between 150 to 1500
mm. Small diameter pipes are usually underground, whereas large pipes are above the
ground. The maximum temperature of heating water, during heating season (autumnwinter), does not exceed 150oC, outside heating season its round 65-70oC.
At present EDF Polska is interested in monitoring the condition of main pipelines, that is
large diameter pipes above the ground. The idea is to provide an on-line or off-line
information on the material status of the cities heating lines. This could be done by a
specially designed static system (neural networks, magnetic propagation, electrical
measurements etc.) or by some kind of remote device, which could operate inside pipelines
to scan the pipe walls and search for metal discontinuities or potential parts of pipes where
a crack may occur.
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Furthermore, EDF Polska was interested in the use of ground radar (minimum pipes radius
analysed, precision of detection and frequency of analysis), the leakage indicator system
and mobile ultrasonic systems to investigate the thickness of pipe walls.
The situation in Vienna is that there are two different heating networks in operation. A so
called primary heating network with high temperatures und high pressures (up to 160°C,
up to DN800) and secondary networks with lower temperatures and pressures (up to 90°C,
up to DN350).
Primary heating network:


The heating pipes are built into a collector made of concrete (precast concrete
elements).



The precast concrete elements are waterproof against groundwater.



The precast concrete elements got a small slope (~2‰) to the next manhole.



The steel-heating-pipes within these concrete elements are insulated with rock
wool.



In case that a concrete element is not waterproof, or the steel-heating-pipe got a
leakage the water (or steam) appears in the manhole. So the maintenance staff can
check out what is wrong with the concrete collector or the steel-pipe (for example
with a ground radar).



There is no other possibility to find leakages in the district heating system as there
is no monitoring system for the primary heating network.



In some particular situations there are also pipes above the ground (bridges). The
insulation in these cases is made of rock wool with an aluminium cover. This
aluminium cover is sealed with silicon.



The main transport pipes (~120km of our heating network) are built in pipeline
inspection passages where the staff can walk along the pipes and check them easily.



In the past a leakage indicator system for primary pipes was installed. But not
monitored only to check with electrical contacts in the manhole. As the system
brought no useful information this additional leakage indicator system in the
primary network was quitted.

Secondary heating networks:


Pre-insulated plastic jacket pipe with a leakage indicator system (two wires within
the insulation)



The pipes are directly buried in the ground.



Leakages are checked with the leakage indicator system and can be monitored.

There is no other monitoring system neither for the pipe-wall-thickness, nor for metal
discontinuities. If for example the wall-thickness has to be checked mobile ultrasonic
systems are used.
In the past in Vienna also a wire-indication-system was used in the primary heating
network. However, due to hundreds of false alarms it was decided not use the system
anymore, because if there is a leakage steam appears immediately this is easily visible for
the maintenance staff. In the secondary heating network, the Nordic system is used. The
system from the Austrian company called “Wundara” (www.wundara.com) is used. As
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mobile ultrasonic system the one from “Olympus” is used in Vienna. For the use of the
device the pipe has to be accessible but there is no need to drain it.
Summarising the mainly used systems in the heating network in Vienna are:




Primary heating network:
o

Correlation measurement from “Esders”

o

infrared camera from “Flir”

Secondary heating network
o

wire-indication-system from “wundara”

o

time-delay-messurement at the Nordic system (Riser Bond RD6000)

o

potential-drop-measurement from “wundara”

o

pipe-searching device (RD7000+)

o

infrared camera from “flir”
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