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Aggregation of Mikro — Flexibilities as one key — component of a
decentralized energy system

Introduction:

The Innovation Lab act4.energy - developing solutions for decentralized energy
systems

Technical Aspects:
Basic architecture from the Project ,Urban Storage Clusters Sindburgenland”

Legal Aspects:
Opportunities with the Austrian Renewables Development Act (EAG)

Digitalization Aspects:
Tools for organizing Energy Communities - the team4.energy Platform

Market Aspects:
Aggregated Flexibilities as an asset on the energy markets of the future
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INNOVATIONSLABOR

actd.enerqy

Introduction:

The Innovation Lab act4.energy:

o Innolab Region Oberwart — Stegersbach in south-east
Austria

(10 municipalities, ca. 20.000 inhabitants)

Burgenland

o Typical geographic and demographic situation for
high replication potential

g Rural and (small) urban environments. Agriculture,
small industries, tourism.

o Already well developed RES with many decentralized
PV installations

o Motivated actors and stakeholder
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Innolab act4.energy — Vision and Goals

a Providing the frame conditions for Development and Demonstration of a regional,
digital sector-coupled (electricity, heat, cold, mobility) renewable energy system

o Focus on user and citizen integration (Co-Creation and Open Innovation)
o Developing systems that are simple, understandable and comfortable!
o Developing systems that are trust-worthy to its users!

o0 Developing systems that increase regional value chains!
a Focus on regional system solutions (local supply and demand)
o Building a pilot region in south Burgenland as a template for other European Regions

o Cooperate in national and international networks and partnerships
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A technical framework
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Technical Aspect:
Project ,,Urbane Speichercluster Siidburgenburgenland”

Goals:

Activation and Aggregation of Micro-Flexibilities in
communal, commercial and residential buildings

Setup of 2 clusters in Siidburgenland, realized with
loT infrastructure

Integration of district storage
Integration of charging infrastructure

Development of a business model for remunaration
of flexibility provision

Results:

Setup of 2 clusters with pilot-buildings
Installation of the required loT infrastructure

Integration of district storage / charging
infrastrucute in the architecture (no investments

Development of the Energy Account as a busines
model
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Project ,,Urbane Speichercluster Siidburgenburgenland”

Warme-

Energy-Account Bereitstellung

D

Schnittstelle
zu Ubergeordnetem
System (z.B. LS OW)

Power to Heat
Quartierspeicher

HUCN

Energy-Account

Speicher

Energy-Account
A

Energy-Account L m

C

E - Infrastruktur

@

"= Bundesministerium
The Innovation Lab act4.energy is supported by . Klimaschuts, Umwel STADT F F G
ener9|e-k0m|9035 Energie, Mobilitat, B der Zukunft Forschung wirkt
Innovation und Technologie




Ooctacneray B

Overview Systemarchitecture Urbane Speichercluster
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Overview system architecture Urbane Speichercluster
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Implementation of Use-Cases

USE CASE — STANDBY | “business as usual”

USE CASE — NET PRICE LOW USE CASE — NET PRICE HIGH
USE CASE — FLEX DOWN USE CASE — FLEX UP
Requirement: higher energy consumption from the grid Requirement_ lower energy consumption from the grid
Sollwertvorgabe Sollwertvorgabe
< Tluster Operator

Dashboard

10T Edge
Gateway
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Haushalt

MQTT
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The Energy Account — a business model for remunaration of flexibility provision

Energiekonto
APP Dashboard

Energiekonto
APP Server
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The Energy Account APP

Home Screen

elan

Das Energiekonto mit Kraft

URBANER (7
SPEICHERCLUSTER
SUDBURGENLAND

Dashboard Account Balance

ersicnt
etz ol 05082020,0940 C

MEIN ENERGIEKONTO-STAND

1 8.489 ekwh = 104 “

—

FLEXIBILITATEN-STATUS MEIN STATUS:

flexup U o)

[ 1.-30. September vetrauctvenag €
MEINE ANLAGE & MEIN ENERGIE-
FLEXIBILITATEN TREND

Strom (Nu) ©750 ekwh v
Strom (U) ©3.866 ekwh v
PV-Eigenertrag ©2.025 ekwh v

Netzeinspeisung ©816 ekwh v
Flexibilitaten 816 ekwh v
H‘ H””W Offentl. Laden ©1.319 ekwh v

E- FLEXLADUNG STARTEN

MEIN BENUTZERKONTO

The energy account app provides an overview
on the current status::

*  Account balance

* trands

»  Status of flexibility
* Live-data

* User preferences
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Pilot Result:

An loT - Architecture as a building block for activation and aggregation of flexibility

data connection
MQTT
all assets

read / write

Local Data

10T Edge
Layer
Bus
.f)_ Controllable
@ @ @ @ Household Assets

EV - Charger Battery Rooftop PV
smart meter Water boiler Heat pump

Household N
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A legal framework
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Energy Communities:

Sharing of energy in the

Local (regional) grid

Energiegemeinschaft

i i = Bundesministeri
novation Lab act4.energy is supported by . m‘:’;;i:‘:;“sm‘::: " STADT F F G
energle'komposs Energie, Mobilitat, ] der Zukunft Forschung wirks.
Innovation und Technologie RN 5]




Ooctacneray B

Energy Communities —a European Vision

o "Clean Energy for all Europeans Package” (CEP) => “more
renewables in the system” => “Energy from
citizens for citizens”

o In Austria the Renewables Development Act (EAG) was passed on 7t of July and is in effect since 28.07.2021

o Energy Communities allow participants to
produce / store / consume / and sell communaly generated energy

o Local "Renewable Energy Communities”

2 Non-regional “Citizen Energy Communities”

17
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Definition and Setup:

Renewable Energy Community / Erneuerbare Energiegemeinschaft:

EAG 8 79. (1) Eine Erneuerbare-Energie-Gemeinschaft darf Energie aus erneuerbaren Quellen erzeugen,
die eigenerzeugte Energie verbrauchen, speichern oder verkaufen. Weiters darf sie im Bereich der
Aggregierung tatig sein und andere Energiedienstleistungen erbringen.

(2) ... Inr Hauptzweck darf nicht im finanziellen Gewinn liegen; dies ist, soweit es sich nicht schon aus
der Gesellschaftsform ergibt, in der Satzung festzuhalten. Die Erneuerbare-Energie-Gemeinschaft hat
ihren Mitgliedern oder den Gebieten, in denen sie tatig ist, vorrangig 6kologische, wirtschaftliche oder
sozialgemeinschaftliche Vorteile zu bringen. Die Teilnahme an einer Erneuerbare-Energie-
Gemeinschaft ist freiwillig und offen, im Fall von Privatunternehmen darf die Teilnahme nicht deren
gewerbliche oder berufliche Haupttatigkeit sein.

Die EG ist eine Organisation mit eigener Rechtsperson; Mitglieder oder Gesellschafter einer Erneuerbare-
Energie-Gemeinschaft durfen natirliche Personen, Gemeinden, Rechtstrager von Behoérden in Bezug
auf lokale Dienststellen und sonstige juristische Personen des 6ffentlichen Rechts oder kleine und
mittlere Unternehmen sein.
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Definition and Setup:

Citizen Energy Community / Biirgerenergiegemeinschaft:

EIWOG § 16b. (1) ... Die Burgerenergiegemeinschaft darf elektrische Energie erzeugen und die
eigenerzeugte Energie verbrauchen, speichern oder verkaufen. Weiters darf sie im Bereich der
Aggregierung tatig sein und fur ihre Mitglieder Energiedienstleistungen, wie etwa
Energieeffizienzdienstleistungen oder Ladedienstleistungen fiir Elektrofahrzeuge, erbringen.

(2) ... Inr Hauptzweck darf nicht im finanziellen Gewinn liegen; dies ist, soweit es sich nicht schon aus
der Gesellschaftsform ergibt, in der Satzung festzuhalten. Die Burgerenergiegemeinschaft hat ihren
Mitgliedern oder den Gebieten, in denen sie tatig ist, vorrangig okologische, wirtschaftliche oder
sozialgemeinschaftliche Vorteile zu bringen.

Die EG ist eine Organisation mit eigener Rechtsperson; Mitglieder oder Gesellschafter einer

BuUrgerenergiegemeinschaft durfen naturliche sowie juristische Personen und
Gebietskérperschaften sein.
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= Starting a pilot case: Renewable Energy Community ,team4.energy”

* (Municipalities Stegersbach & Ollersdorf)

The Innovation Lab act4.energy is supported by

Main questions of participants during the
information event:

g What is in it for myself?

7 How much effortis it?

o How does the accounting of shared energy
work exactly?

o Will | be cut off the public grid?

g What are the benefits?
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ctd.energy

Pilot Result:

A Renewable Energy Community, established as an Association with about 40 members

Pilot REC Stegersbach / Ollersdorf

(municipal buildings + private households

with their respective assets)

e {3 @

f—
@O

Legal Entity: Association
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* Conclusions of the pilot phase:

v’ Establishing and operating a REC is a non-trivial task that requires specific expertise

v" Forming and maintaining an REC is as much a social as it is an administrative
and technical task

v’ Participating in the processes of the energy market (specifically the Austrian market
processes) requires expertise and effort

v Financial benefits are limited which makes paying for expert services a difficult ask

Digital tools need to be established and proliferated to empower
Citizens to form, join, manage and participate in Renewable Energy
Communities!

But how?
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A digital framework
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team4.energy — a digital platform for Energy Communities

> Digital platform developed by Energie
Kompass in cooperation with K-
businesscom

18 REC established in Burgenland by
Raiffeisenlandesbank Burgenland and
onboarded to team4.energy

Pilot phase in Q2 and Q3 of 2022, roll-out
started in Q4 / 2022.

Currently approx. 3.000 registered user
(which is ~3% of all eligible households)

Roll-out to other Austrian provinces
planned in 2023

w energi_e.komposs Q‘

teamd4.energy mnnsne g | S ) ==

Werde jetzt
ein Energie-

Teamplayer!

WIR SCHAFFEN
uuuuuuuuuuuuuu

zzzzzzzzzzzzz k-business.com

of
&Jgo[nndorl
Raiffeisenlandesbank
Burgenland
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te 0 m 4 en er Osterreichs unabhingige
. gy Energiegemeinschaften

Finding of interested Accounting between Analysis and optimization
parties in your area community members
= Suggestions for further
«  Templates for statutes = Digital contract development
and contracts management
= flexibilisation
«  Automated registration = Digital communication to
processes regulators and DSO - Financing models
° Communication to DSO " Information and . Cooperative purchases
and energy market communication

dashboard for members

www.team4.energy
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actd.enerqy

team4.energy — a digital platform for Energy Communities

fully digital onboarding process community and member dashboard community and member accounting & billing

& MonAmount  MENO =

Mach mit und werde team4.energy
ein Energie-Teamplayer!

Energiegencusensd n{
s e

ergiegemeinschaft

INFORI ONSBLATT STROMPREISE

Giiltig ab 1. J5nner 2023

Werde jetzt ein Energie-Teamplayer! Willkomme Energiegenossenschaft Region Eltendorf eGen jiegenossenschaft f
rgi Region Eendod 6Gx
Jetzt kostenlos registrieren und mitmachen! = Deine Energiebilanz e . PREISPERIODE!
s - s © ¥ Aisbald uns dein Netzbetreiber Daten fir deine Zahlpunkte Gbermittelt, werden diese hier
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Vername® factnara® <Informationstiatt ey ———
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gyttt — 22,77 coproion 27,32 con e

Strompreis nach Ersparmis exkl. 20% USE. Strompreis nach Erspamis inkl. 20% USE.
. Die EEG verrechnet keinen Grundpreis! Sie miissen nur diesen Strompreis bezahlen, Achten Sie darauf
bei Ihrem Preisvergleich!

S8ner, 69:0 Uhe, 8 zum olgenden 34 Mz, 24:60 Uc

{-330n0r Periog”), voe . Ape, O0-00 Unr, b 2um fcigencen 30. Jul, 26:00 U {_ApF Periade), o 1. Jul, 00:00 s 2um foigenden
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vernsart

* pize
Anechiccs auf dar NET srvecrnet.

ENERGIEGENOSSENSCHAFT REGION ELTENDORF eGEN Abreshnungsdienstiester
Hauptstrade 3 | 7540 Glssing teama energy
PN 5877640 | Sz Gussing 7551 Stegersbach | Herrschafisweg 2%
Zustandiges Firmenbuchgericht: LG Esenstadt Infogtesmd energy | www.teama.energy

A a = Bundesministeri
he Innovation Lab act4.energy is supported by . Klimaschuts, Uwelt, STADT F F G
energie.Kompass  ewrge, Mobiitat, &l der zukune Forschung i
Innovation und Technologie




INNOVATIONSLABOR
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Pilot Result:

A platfrom for adminsistration and accounting of Energy Communities

data connection
EDA / ebutilities
(mandatory in AT)
consumption / feed in

every 15'

Renewable Energy Community 1

(municipal buildings + private households
with their respective assets)

data connection
EDA/ ebutilities
(mandatory in AT)
consumption / feed in

every 15'

Renewable Energy Community 2
(municipal buildings + private households

with their respective assets)

data connection
EDA/ ebutilities
(mandatory in AT)
consumption / feed in

every 15'

Renewable Energy Community 18
(municipal buildings + private households

with their respective assets)

« teamé4

Web platform

data connection data connection

EDA / ebutilities MQTT
(mandatory in AT) all assets
consumption / feed in read / write
every 15' every 1'

Pilot REC Stegersbach / Ollersdorf
(municipal buildings + private households
with their respective assets)

@8
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Legal Entity: Cooperative
(currently 100 - 150 members)

Legal Entity: Cooperative
(currently 100 - 150 members)

The Innovation Lab act4.energy is supported by

Legal Entity: Cooperative
(currently 100 - 150 members)
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An economic framework (?)
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team4.energy — a digital platform for Energy Communities

usage of marketing marketing of marketing
3rd party of aggregated of

services grid services flexibility surplus energy

mwfsﬁi teamd.enerqy |
=

=l Kunden-Interfac
Energiekonto

00 4
® [n 9

Gewerbebetrie

Phase 1

Phase 2

) Phase 3

Erneuerbare
Energiegemeinschaft

Kommunalgebéude (G /
lokale Nahe —

Privathaushalt
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A bigger picture:

Unregulated markets:
« Balance group settlement

(Regulated markets:)
+ Balancing power marked

4 -+ Day-ahead * Redispatch
 Intraday
Aggregationsebene
2
Kleinassets
—r-r1
<500 kw
Geweroe! nistic fertiche Ladeinfastuiur Wamenetz
LR V26 pur
Oun be put of a REC/ CEC Om be part of @ REC
\ 4 E-Mobilly Savioss Distriot Hesting Network
. P oam
Aggregationsebene ‘Web :,‘auo,m
1
Datenaustausch Daterausiausch Datenaustausch Datenausiausch
EDA/ebutiies EDA/ eoutites EDA/eputiies v
Emeuetare Eneregemeinschit 16 Pttt it
Mikroassets P ; P ———
E— —_
1-20 kW Q/ ®, Q\ Q/ L ED\ Energy Accout user APP
( ot ( 1A
& / o /
\ﬂh_/ [) \{})_/ )
L o Energy Account
Eneregencssenschatt Eneregencssenschat Dashboard
s o oy Demand Response
EV - Charging

User sind Teil einer Energiegemeinschaft
In auch Wa i i

‘Gebéiude mit aktivierten
Pexbilititsassels
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Conclusion
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Energy Communities as Aggregated Flexibilities

Technical Aspects:

loT solutions for activating flexibilities do already exist, but they are not yet rolled out
at scale. Lacking standardization of communication and data exchange is a amajor
hurdle.

Legal Aspects:

The EAG provides a legal framework for Energy Communities to potentially participate
in flexibility markets. However expert knowledge is needed to be able to engage with
them.

Digitalization Aspects:

Digital tools and services start to be deployed and provide a wider range of services for
Energy Communities, beyond mere energy sharing and collective self consumption.
Plattform solutions with open APl will allow 3rd parties to offer innovative services

Economic Aspects:

Trading flexibility is not yet a business case for Energy Communities, but tools are
shaping up to allow them at least access to the unregulated marktes
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Thank you for your attention!

INNOVATIONSLABOR

actd.enerqy

/ Eine Initiative von Andreas Schneemann

DI Michael Niederkofler
niederkofler@energie-kompass.at
+43 664 5446695
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