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Flexi-Sync
Content ¢)

* Introduction
* Initial situation and goals

* Flexi-Sync at a glance
 Phases of the project and methodology
 Case study Maria Laach am Jauerling

» Phases of the project

 Quantify flexibility potentials

« Scaling flexibility: Model for decarbonisation of the heating system for the building sector
in Lower Austria (HLA-TIMES)

- Demonstrating flexibility: Case study Maria Laach am Jauerling
 Developing business models for flexibility
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Introduction Flexi-Sync
Background and aim ]

- 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 Flexi-sync
overview: Flexi-Sync ]

* 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

q Smart
: : Ener

« 6 Demo sites in Europe ' systen%)sl

« Maria Laach am Jauerling (AT) ERA-Net

* Berlin (DE) This initiative has received funding

« Mallorca (ES) from the European Union's Horizon

- Boras, Eskilstuna, MaIndal (SE) 2020 research and innovation

programme under grant

« https://www.ivl.se/projektwebbar/flexi-sync.html 3%;%‘97?‘*“5 no. 646039 and no.
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Flexi-Sync

Introduction
Phases and methodology

National electricity prices

1. Quantify flexibility ) [Fetonat seomay ¢ 2030, 2040
potentials (case study local e recna I UL | *
heating network Maria Balmorel S—

scenarios (lower Austria) as
basis for decision making

4. famacd services
2015 2020 2030 2040 2050

Laach am Jauerling)
« Storage, CHP, HP, load shifting >

A 4

2. Scaling flexibility:

bottom-up dynamic

. . __ K
Com p lete decarbonisation Hefat c::m_anf an: supgly prlc_)files ey % builda::g-:fgz;:er:odel
. . or Maria Laach am Jauerling : i
Of th e heat| ng SySte m |n consideﬂringbsrctor (:oupling and 1_ __________ (;:;ai::::::
) exibility options = > - 5

Lower Austria -  python pj N | PRl

PYOMO . = ~—~ DHnetworks in
3. Demonstrate flexibility oAt
« NODA/ Utilifeed l

Cost-benefit analysis
Regulatory boundary
conditions, business models

4. Develop business models
for flexibility
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Flexi-Sync

Introduction
Case study Maria Laach am Jauerling
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Introduction
Case study Maria Laach am Jauerling

Flexi-Sync

« 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

 28/04/2022
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integration using concept
development, demonstration
and replication

Systems
ERA-Net

Phase 1. Quantify flexibility
potentials
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Flexi-Sync

Phase 1: Quantify flexibility potentials
Analysis of the case study Maria Laach

» Model-based analysis and optimisation Quonct
« of the operation of CHP plant and heat pump yn(O) |
* the influence of flexible buildings (load shifting) =N

Qshif:(t,z At)
Qshire(t,3At)

e Scenarios

L. . yshife(At) ||
« No market participation (reference), -
Vshift(2AL) [o]oeoe -
- spot market; pos. /neg. secondary balancing energy YaRBAD |
. . . I N Rl R EEEEEEEREEEE EEEEEEEEEEEE EEEEEEEE el Yshire(At)
« Combinations (spot and balancing energy market) ' , , , , , , .
t t+At t+2At t+3At t+4At t+5At
time

 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).
- 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
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Flexi-Sync

Flexible energy system
integration using concept
development, demonstration
and replication

y/
AUSTRIAN INSTITUTE IAG RAR
Plus

AI OF TECHNOLOGY

TOMORROW TODAY

Smart
"= Bundesministerium H
. klimaRes
| hutz, It, F
(et e FFG i Energy
Innovation und Technol S
ystems

A

ERA-Net

Phase 2: Scaling flexibility

28/04/2022

© 2018 - ERA-NET SMART ENERGY SYSTEMS




Phase 2: Scaling flexibility F'“"Sy'“@
z

 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: re
HLA-Times energy system model

- Development of the Times
Energy Model for Lower Austria,
calibration for 2017,

- Integration of the flexibilities

evaluated in Maria Laach am Cmputs  HLATimes  Output

Ja u e rl i ng (i n Cl . C H P, H P’ DS M .o .) Energy prices by fuel supply SECtor Demand Sector Energy use by

- Creation of a techno-economic » wesereal ||| 20
database for the household, ittt ||| g || st Senvice ——
service and district heating sector |, ||| mmmees | cereasome o

Taxes | Infrastructure

Subsidies

 Use of forecasts regarding heat | s wincie |

Efficient measures

Electricity, Heat, Fuel

A ¢ Environmental target Costs
d d and electricit P ' , e
emand ana electriCity prices Energy mix Fuel Supply Locelenergysources e
—— Cost by subsector
Cost end use

Technology mix

Certificate price

Techno-economic parametersattechnology level: e.g Investment cost, Fixed O&M cost, Variable O&M cost,
Sectors, Subsectors Efficiency...

and end use Specific Emissions per technology: e.g CO2 emissions per MJ of coal use
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Phase 2: Scaling flexibility: T
heat load profiles for buildings with and without DSM ]

Peak load without DSM: 2211 kW,
Peak load with DSM: 1644 kW

2500
2000

1500

kW

"

Example, fist week in January

1000

500

0 20 40 60 80 100 120 140 160

——non DSM-Demand —— DSM-Demand

Evaluation for the whole year: DSM can reduce peak load by 20% on average,
most in winter (24%)
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Flexi-Sync

Phase 2: Scaling flexibility:
Prognosis of electricity prices (Balmorel)

Annual average: 2017 — 34.27 €/MWh - 2030 —43.02 €/MWh

Winter Spring  Summer Fall
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Phase 2: Scaling flexibility: re
Outlook -

« 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

28.04.2022 © 2018 - ERA-NET SMART ENERGY SYSTEMS | 15




, , Smart
- "= Bundesministerium B
Flexi-Sync AI Ieg%swc,%%vTUTElAGRAR Kimaschots U, FFG &t Energy
rlexible energy system = TovorrowToDAY /7S taron nd Tochno BN fon

integration using concept
development, demonstration
and replication

Systems
ERA-Net

Phase 3. Demonstrate flexibility
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Phase 3: Demonstrate flexibility T
Concept =

- 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)

DISTRICT
HEATING DEMAND
OFTIMIZATION BUILDINGSTATUS: Available flexibility to use in optimization. o
& ~ DATAFEED /\
Qﬂf? Saving -Production plants mm!_ isrhie S
- Fuel & power prices CONTROL SIGNAL: Demand control for optimal efficiency. - Demand forecast
P ol - Demand flexibility I | - Thermal inertia data PROPERTY
et = Supplier: OWNERS
» ai
o (G| Utilifeed NoDA
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Phase 3: Demonstrate flexibility
implementation and outlook

e 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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Phase 4. Develop business models for
flexibility
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Phase 4: Develop business models for flexibility R
identification of barriers z

- 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 EIWOG, direct marketing, certifications
according to EAG ...).
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Phase 4: Develop business models for flexibility R
Outlook -

« 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

28/04/2022 © 2018 - ERA-NET SMART ENERGY SYSTEMS | 21
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Thanks for your attention!

https://www.ivl.se/projektwebbar/flexi-sync.html

17.Symposium Energieiinovation, 16-18.02.2022, Graz / online
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Flexi-Sync

Disclaimer

The content and views expressed in this material are those of the authors and do not necessariIY
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

Erogramming platform to finance projects in thematic areas like Smart Power Grids, Regional and
ocal 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-lite 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: Geschaftsmodelle fir Flexibilitat entwickeln ree
Evaluierung des regulatorischen Rahmens (EU und O) ]

« Klima- und Energiestrategie #mission2030 (2018)

« Biomasse-Grundsatzforderungsgesetz (2019)

« Nationaler Energie- und Klimaplan NEKP (2019)

« Regierungsprogramm OVP/Griine (2020)

« EAG (2021, Novelle 2022)

* Erneuerbare-Warme-Gesetz EWG (derzeit unter Begutachtung)

* Preisgesetz; Heiz- und Kaltekostengesetz,; Konsumentenschutzgesetz
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Phase 2: Flexibilitat skalieren: T
Strompreisprognose (Balmorel) 2

2017 - 34.27 €/MWh - 2030 -43.02 €/ MWh - 2050 -55.63 €/MWh

2030

-100 2050

—2017 —2030 R mm RN == RP mmSD - N EmEP e A

200

€/MWh

Strompreise: Strompreise in HLA-Times
Basisjahr (2017) tatsactliche Daten vs FUr verschiedene Zeiten (Winter, SipRing,
Prognose fur 2030 (Balmorel) Summer, Fall) > Day, Night, Peak
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Flexi-Sync

Phase lll: Pilotanlage Maria Laach am Jauerling

] Fablerb
-
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Flexi-Sync

Projekt im Uberblick =

AUSGANGSSITUATION ZIEL

« Dekarbonisierungsziele > massive Erhdhung der
volatilen RES (PV und Wind)-> Schwankungen im

Stromnetz. Herausforderungen: Systemflexibilitat. * Flexi-Sync (flexible und synchronisierte

« In Osterreich mehr als 2400 lindliche Biomasse- Energiesysteme) starkt lokale und regionale
Fernwarmenetze: viele davon am Ende ihrer Energiesysteme indem es die Flexibilitat des
technischen Lebensdauer & niedrige (Kosten- Warme-/Kaltebereichs optimiert, damit
)Effizienz. Fernwarmesysteme als Komponente beim

« Die Integration von Power-to-Heat Einheiten kann Ausgleich des Stromnetzes mithelfen kdnnen.

die Flexibilitat dieser Warmenetze freisetzen und
damit die lokale Netzkapazitat fur PV und Wind
erhohen.

+ Biomasse-KWK-Anlagen kdnnen die Erzeugung
von Strom aus erneuerbaren Energien
unterstutzen, die nicht durch PV und Wind
bereitgestellt werden kann.

» Nutzung von Flexibilitat bestehender
Infrastruktur im Bereich Fernwarme und -kalte
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Phasen des Projektes: Methodik

Flexi-Sync

National electricity
Nationale S b Tore et ’
Strompreise  Erem sy e
2030, 2040 | i>""““°’“e””°“ L « Volistindige Dekarbonisierung des
I I 111 Wirmesystems in NO
- bottom-up dynamic - - . .
Heat demand and supply profles 4 A i el » Skalierbarkeit und Reproduzierbarkeit
considering sector coupling and ) -~ . der Flexi-Sync-MaRnahmen
prealls i PR - sin?::lt:tli)::el::ddels
e \-, of characteristic
"pvomo e S DH networks in
lower Austria
Quantifizierung der Flexibilitatsoptionen )

* Nutzung des zentralen Speichers mit unterschiedlichen
GroRen

* Integration von KWK (100 kW_th /50 kW_elk) und WP
(100 kW) GroRen

Szenarien

Unterschiedliche Biomassepreise (niedrig, mittel, hoch),

28/04/2022

Kosten-Nutzen-Analyse
—Regularien
Geschdftsmodelle
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Flexi-Sync

Phase 2: Flexibilitat skalieren:
DSM im Haushaltssektor

Kapazitatsbedarf zur Deckung des Warmebedarfs im Verhaltnis zur max. Kapazitat

Winterspitzenlast (WP-Winter-Peak) ohne-DSM : 1 (maximum )
DSM reduziert Warmekapazitat in Spitzenlastzeiten durchnitlich 20% , am grossten im Winterspitzenlastzeiten mit

24%
1.00
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0.80
%0.70
£
o' 0.60
S
3 0.50
©
C0.40
& 0.30
0.20
nnhilil |
0.00
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mRSD non - DSM = RSD DSM
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