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Introduction
Background and aim
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• Background
• Massive increase in PV and wind  system flexibility necessary!

• Many local biomass heating networks at the end of their service life & low (cost) 

efficiency

• Aim of the project Flexi-Sync
• Strengthening local and regional energy systems by 

• Optimising the flexibility of the heating/cooling sector so that

• district heating systems can support the electricity grid

• Integration of heat pumps to use flexibilities. 

• Biomass CHP plants can support renewable electricity generation
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Introduction 
overview: Flexi-Sync 
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• Project duration:  August 2019 - October 2022

• Total-Budget: 4,5 M€

• International Consortium: 14 partner from AT, SE, ES, DE
• Project lead international:  IVL 

• Project lead Austria: AIT Austrian Institute of Technology GmbH

• 6 Demo sites in Europe
• Maria Laach am Jauerling (AT)

• Berlin (DE)

• Mallorca (ES)

• Boras, Eskilstuna, Mölndal (SE)

• https://www.ivl.se/projektwebbar/flexi-sync.html
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from the European Union's Horizon
2020 research and innovation
programme under grant
agreements no. 646039 and no.
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Phases and methodology 
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1. Quantify flexibility 
potentials (case study local 
heating network Maria 
Laach am Jauerling)

• Storage, CHP, HP, load shifting 

2. Scaling flexibility: 
Complete decarbonisation 
of the heating system in 
Lower Austria

3. Demonstrate flexibility
• NODA/ Utilifeed

4. Develop business models 
for flexibility 

National electricity prices 
2030, 2040 

Cost-benefit analysis

Regulatory boundary 

conditions, business models



Introduction
Case study Maria Laach am Jauerling
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Introduction
Case study Maria Laach am Jauerling
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• Generation and network
• 2 biomass boilers (total 1.2 MW)

• 8 m³ buffer storage, 1.5 km district heating network

• Visualisation system 

• Option: Integration of 50 kWel wood gas plant (heat-
band load)

• Heat customers: 
• 30 buildings: restaurants, hotel, school, public 

buildings, residential complexes + Other customers 
(single-family houses, smaller public buildings)

• Some district heating substations with buffer storage, 
as a common storage buffer for the entire system

• Total heat demand 1650 MWh/a

© 2018 - ERA-NET SMART ENERGY SYSTEMS | 7

Flexi-Sync



Flexi-Sync
Flexible energy system 
integration using concept 
development, demonstration 
and replication

Phase 1: Quantify flexibility 
potentials 
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Phase 1: Quantify flexibility potentials
Analysis of the case study Maria Laach
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• Model-based analysis and optimisation
• of the operation of CHP plant and heat pump 

• the influence of flexible buildings (load shifting)

• Scenarios
• No market participation (reference), 

• spot market; pos. /neg. secondary balancing energy 

• Combinations (spot and balancing energy market)

• Preliminary evaluation shows: 
• Marketing on the spot market is the best option for CHP plant and heat pump

• The offer of balancing energy restricts the capacity of the plants too much

• Load shifting has only a minor influence in the specific case study (peak load can always be covered, 
central storage available). 
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 see: C. Fuchs et al; Electricity Market Participation Of Rural District Heating Networks In Austria: 

Analyses For Different Markets; (Eninnov 2022, Graz)

https://www.tugraz.at/events/eninnov2022/nachlese/download-beitraege/stream-a/#c318504



Flexi-Sync
Flexible energy system 
integration using concept 
development, demonstration 
and replication

Phase 2: Scaling flexibility
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Phase 2: Scaling flexibility
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• Objective: Investigation of the effects of the flexibilization measures in 
Flexi-Sync in Lower Austria + evaluation of scalability and reproducibility. 
• Integration of HP and/or CHP plants in local heating networks

• Integration of heat storage systems

• Extension of the use of demand-side management

• Method: Model-based determination of the optimal penetration of 
different technologies with regard to the complete decarbonisation of the 
heating system (residential and service sector) in 2040. 
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Phase 2: Scaling flexibility: 
HLA-Times energy system model 
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• Development of the Times 
Energy Model for Lower Austria, 
calibration for 2017.

• Integration of the flexibilities 
evaluated in Maria Laach am 
Jauerling (incl. CHP, HP, DSM ...)

• Creation of a techno-economic 
database for the household, 
service and district heating sector

• Use of forecasts regarding heat 
demand and electricity prices
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Phase 2: Scaling flexibility:
heat load profiles for buildings with and without DSM
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most in winter (24%)



Phase 2: Scaling flexibility: 
Prognosis of electricity prices (Balmorel)
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Annual average: 2017 – 34.27 €/MWh  2030 – 43.02 €/MWh

Flexi-Sync
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Phase 2: Scaling flexibility: 
Outlook
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• Further development of the scenarios for Lower Austria
• Connection rates for district heating in urban and rural areas

• Development of heat demand

• ... 

• Implementation of the scenarios in HLA-TIMES

• Evaluation of the scenarios 
• Penetration of technologies (storage, CHP, HP, load shifting)

• Contribution to the decarbonisation of the heating sector in Lower Austria
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Flexi-Sync
Flexible energy system 
integration using concept 
development, demonstration 
and replication

Phase 3: Demonstrate flexibility
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Phase 3: Demonstrate flexibility
Concept
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• Objective: Implementation and evaluation of load shifting (DSM) 
in the local heating network Maria Laach am Jauerling.
• Noda offers a solution for demand optimisation of buildings 

• Use of thermal inertia through over- or underheating

• Activation by means of the optimisation platform Utilifeed (online)
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Phase 3: Demonstrate flexibility
implementation and outlook
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• Status:
• Software solution between NODA and the local control solution (Schneid) available 

(alternative to the usual solution using NODA boxes), 

• Software update carried out, interface Schneid/NODA set up. 

• 6 buildings in the Maria Laach heating network integrated into the DSM system.

• Next steps: 
• February/ March: Test phase in which building-side flexibilities are activated

• April/ May: Evaluation of the tests and calibration of the models
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Flexi-Sync
Flexible energy system 
integration using concept 
development, demonstration 
and replication

Phase 4: Develop business models for 
flexibility
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Phase 4: Develop business models for flexibility
identification of barriers
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• Consumers: 
• lack of transparency (pricing/billing), price control, 

• consumer protection, legal protection options 

• General
• Changing legal requirements, slow processes

• Uncertainties due to EU forestry strategy, cascading principle 

• Conflict between use of regional biomass vs. heat pumps

• Additional requirements for the integration of HP or CHP plants into heating grids 

• (reporting obligations, guarantees of origin according to ElWOG, direct marketing, certifications 
according to EAG ...).
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Phase 4: Develop business models for flexibility
Outlook

28/04/2022

• Development of new business models for the flexibilization of 
rural biomass district heating networks.
• Use of results from phase 1 regarding costs and revenues 

• Evaluation by local stakeholders in Maria Laach

• Transferability to other (rural) regions in Austria
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Flexi-Sync
Flexible energy system 
integration using concept 
development, demonstration 
and replication

17.Symposium Energiei inovation,  16-18.02.2022, Graz /  onl ine

Thanks for your attention!

Flexi-Sync
Flexible energy system 
integration using concept 
development, demonstration 
and replication

https://www.ivl.se/projektwebbar/flexi-sync.html
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Disclaimer
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The content and views expressed in this material are those of the authors and do not necessarily 
reflect the views or opinion of the ERA-Net SES initiative. Any reference given does not necessarily 
imply the endorsement by ERA-Net SES.

About ERA-Net Smart Energy Systems | www.eranet-smartenergysystems.eu

ERA-Net Smart Energy Systems (ERA-Net SES) is a transnational joint programming platform of 30 
national and regional funding partners for initiating co-creation and promoting energy system 
innovation. The network of owners and managers of national and regional public funding 
programs along the innovation chain provides a sustainable and service oriented joint 
programming platform to finance projects in thematic areas like Smart Power Grids, Regional and 
Local Energy Systems, Heating and Cooling Networks, Digital Energy and Smart Services, etc.

Co-creating with partners that help to understand the needs of relevant stakeholders, we team up 
with intermediaries to provide an innovation eco-system supporting consortia for research, 
innovation, technical development, piloting and demonstration activities. These co-operations pave 
the way towards implementation in real-life environments and market introduction.

Beyond that, ERA-Net SES provides a Knowledge Community, involving key demo projects and 
experts from all over Europe, to facilitate learning between projects and programs from the local 
level up to the European level.
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Phase 4: Geschäftsmodelle für Flexibilität entwickeln
Evaluierung des regulatorischen Rahmens (EU und Ö)  

28/04/2022

• Klima- und Energiestrategie #mission2030 (2018)

• Biomasse-Grundsatzförderungsgesetz (2019)

• Nationaler Energie- und Klimaplan NEKP (2019)

• Regierungsprogramm ÖVP/Grüne (2020)

• EAG (2021, Novelle 2022)

• Erneuerbare-Wärme-Gesetz EWG (derzeit unter Begutachtung)

• Preisgesetz; Heiz- und Kältekostengesetz,; Konsumentenschutzgesetz

• ...
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Phase 2: Flexibilität skalieren: 
Strompreisprognose (Balmorel)
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Basisjahr (2017) tatsäctliche Daten vs 
Prognose für 2030 (Balmorel)

2017 – 34.27 €/MWh  2030 – 43.02 €/MWh   2050 – 55.63 €/MWh 
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Phase III: Pilotanlage Maria Laach am Jauerling



AUSGANGSSITUATION

• Dekarbonisierungsziele  massive Erhöhung der 
volatilen RES (PV und Wind) Schwankungen im 
Stromnetz. Herausforderungen: Systemflexibilität.

• In Österreich mehr als 2400 ländliche Biomasse-
Fernwärmenetze: viele davon am Ende ihrer 
technischen Lebensdauer &  niedrige (Kosten-
)Effizienz. 

• Die Integration von Power-to-Heat Einheiten kann 
die Flexibilität dieser Wärmenetze freisetzen und 
damit die lokale Netzkapazität für PV und Wind 
erhöhen. 

• Biomasse-KWK-Anlagen können die Erzeugung
von Strom aus erneuerbaren Energien 
unterstützen, die nicht durch PV und Wind 
bereitgestellt werden kann.

• Nutzung von Flexibilität bestehender 
Infrastruktur im Bereich Fernwärme und –kälte

ZIEL

• Flexi-Sync (flexible und synchronisierte 
Energiesysteme) stärkt lokale und regionale 
Energiesysteme indem es die Flexibilität des 
Wärme-/Kältebereichs optimiert, damit 
Fernwärmesysteme als Komponente beim 
Ausgleich des Stromnetzes mithelfen können. 
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Projekt im Überblick  



28/04/2022 © 2018 - ERA-NET SMART ENERGY SYSTEMS | 29

Flexi-Sync

Phasen des Projektes: Methodik
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Quantifizierung der Flexibilitätsoptionen
• Nutzung des zentralen Speichers mit unterschiedlichen 

Größen

• Integration von KWK (100 kW_th /50 kW_elk) und WP 
(100 kW) Größen

Szenarien
Unterschiedliche Biomassepreise (niedrig, mittel, hoch), 

Teilnahme am Day-Ahead-Markt und Regelenergie-Markt mit 

unterschiedlichen Preisszenarien

• Vollständige Dekarbonisierung des 
Wärmesystems in NÖ

• Skalierbarkeit und Reproduzierbarkeit 
der Flexi-Sync-Maßnahmen

Nationale 
Strompreise 
2030, 2040 

Kosten-Nutzen-Analyse
Regularien
Geschäftsmodelle



Phase 2: Flexibilität skalieren: 
DSM im Haushaltssektor
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