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RESY-3OO0OL

RESYS isneb-based toolfor the development of a regional energy strategyith a focuson renewable
energies. Resys helps to quickbtimate

- amunicipality's energy demandndits developmentovertime (temporal resolution of
one houl) for the following demand sectors: residential, industry, infrastructure and mobility
- the potential for the energy supplyrom renewables (achievable yields, time curve,
investment cost)

- in how far supply matches demanthking account any availabkeiffers(energy storage)

- a goodenergy strategyfor the examined region relying on a smart benchmarking system

Resygprovides answers to the following questions (relying on scenario analysis where appropriate):
- How does the energy demand develop over time inmunicipalityregion in different
sectors (residential, industry, infrastructure, mobility)? Refuting the common argument

"Renewables are fine but the energy is not available at times when needed."
- Whatis the region's potential in renewables in terms of "technjcallailable potential"?
- Which part of this technical potential may be realistically tapped? What are the related
investment costs?
- Which renewables are to be preferably used? (interactions between the sectors are

considered
- Whatare the consequenced trends and actions in energy efficiency andnicipality

development regarding the various demand sectors?

- In how far do curves resulting from the energy demand simulation match the supply curve?

Can the system cope with demand peaks, for instancenduhe morning and evening hours?

- When would excess energy be available? What is the effect of buffers on the rate of energy

use from local renewable sources and on required grid extension?

Examples for thapplication of the tool Development of reignal energy conceptsegional projectsand
research
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USAGE AND APPROACH

Resys relies omenchmark figures linked tmunicipalitycategoriesand on databases on target energy
potentials and climateThereby the need for primary data in your project is minimised!

)
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Energy demand simulation

Match demand and supply &
work out future developments
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Estimate renewable
energy potentials

Substantial targets:
Across energy sources
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Results A simulation of demand and supply curves including the auxiliary electricity demand

35000

30000

25000

20000

kA

15000

10000

SO00

0

Ziel-Strombedarf - Saturday 10.01.

(brige Warbraucher
[ E-Heizungen
| Traktion mit akku (FEW, 1spurig)

Expiort

Kihlgerate Klimatisierung

WE FmepUmpen Traktion netzgebunden
W rluste [} Fumpztrom

Stromp rodubkition

Responsible for the content of this documeakaryon GmbH
DI Petra BuRRwald)Neyringergasse 30B/19,-P040Vienna, Astriaand Grazer Stral3e 77,-8665LangenwangAustria
Phone: 01 5039870, | Mobile: 0699 1009516 #Mail: info@akaryon.corhWeb: www.akaryon.com

rF 3 4 F o6 FOF 8 Ty Tz T3 ol Ty T Trly ol ipn iy iz Z3 g

Die Toolbox
RE SYS+ fiir die
pNS Energiewende

vor Ort




Die Toolbox
fir die

pNS Energiewende

vor Ort

OVERVIEW

The tool consists of the following 6 steps:

Das Tool
fur die
Energiewende

1 Typbestimmung 2 Energiebedarf 3 Aufbringung 4 GHG 5 Analyse 6 Services

1 Assessment of the category of youanunicipality
Based on few figures the category of yomounicipalityis assessed. Assigning a category allows for a quick
and sound assessment of theunicipalitys figures of demand and supply in the following steps:

2 Current energy demand

Based on the category obyr municipalityandon benchmark data a few further inputs lead to a first

estimate of the total energy demand of tsectorsresidential industry, mobility and infrastructureof your
municipality.The parameters may be readjusted once more-jnained data is availabl@hisassessment

partly relies on internal calculationd beat and cooling demand which are based on regional climate data.
3 Current energyproduction

The current supplgituation based on renewablenergiess assessedsawell as theheoretical potential of
renewables from local resources.

4 GHG( greenhouse gases

In this section greenhouse gas settings and emission factors can be defined or overwritten. The default
emission factors are based on weltablished emission factor setsg.,SEAR.CA, UBA, Joanneum
Research).

5 Analysis

Regional climate data is used for the simulation of clinddgpendent supply and demand data, the latter
being broken down bgector and type of useful energy. The comparison of supply anddémshows
potential deficits in covering the demand with renewable energies.

6 Services
Inputand output data as well ahe SECAReport can be exported and downloaded.
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RESY-3OO0ILg SELECTED INSIGHTS

Die Toolbox
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Step 1: Assessment of thaunicipality category

The model in the background:

vor Ort

Basic structural datae(g.,inhabitants and employeetand usaggon themunicipalityleads to assigning
the municipalityone of the predefinedategoriesy an internal algorithmEach municipality type uses

benchmark data on specific energy demand and supply cubased on the energy balance data of 168

Austrianmunicipaliiesand 15 large Europearcities).

City

E2
i

City with industry

ate

- Tourism destination

ate

w Agrarian municipality,
focus on agriculture

Agrarian municipality,
focus on livestock

Small city with
; infrastructure

Municipality with a high
percentage of commuters

How this translatedor the useof the tool:

First, only basic structural data on theunicipality is entered. This allows for the classification into a

municipality type.
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Step 2: Current energy demand
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Once the user has access to more accurate data at a later stegeew datamay be addedo increasethe

accuracy of the restd ("auto refining systems.")

1 Typbestimmung 2 Energiebedarf 3 Aufbringung 4 GHG 5 Analyse 6 Services

Objekte/Gruppen Wohnen Infrastruktur Betriebe Mobilitat Ubersicht Fernwarme

¥ Eingaben

Anzahl der Wohnungen €
Anzahl Wohnungen (Objekte/Gruppen) @

Anzahl Wohnungen objekt-bereinigt @

¥ Vorgabewerte - Gemeindetyp abhangig

Energiekennzahl (Standardhiuser) @
Energiekennzahl (Niedrigenergiehauser) @
Energiekennzahl (Passivhauser) @
Netto-Flache/Wohnung @

Strombedarf bei Einfamilienhdusern @

Strombedarf bei Wohnungen in Mehrfamilienhiduser @

Strombedarf bei Wohnungen Landwirtschaften @
Strombedarf durchschnittlich/Wohnung @

Anteil Niedrigenergiehauser @

Anteil Passivhiuser @

Anteil Standardhéuser @

Anteil der Einfarilienhiuser @

Anteil der Wohnungen in Mehrfamilienhiuser @
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1 [kWh/m?=/a]
[kWh/m?/a]
[kWh/m?2/a]

(m?]

[kwh/a]
[kwh/a]
[kwh/a]

[MWh/a]

The onlyobligatory
input datafor the
identification of
housing energy
demand

Default values
based on the
municipality type

Precise value if needed, tick on the
exclamation mark to reload the
default value
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Acquisitionof single objects

RE_SYS+
PNS
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Objectswhose data is known, such as schools, offices or residential buildings, can be reéandadirst
simulation,only the input oftotal area anchumber ofemployeeds needed. If further detailsee Detailed
parameters and input of energy carrieegle known, the precision of the output data increases.

Basis data:

1 Typbestimmung 2 Energiebedarf 3 Aufbringung 4 GHG 5 Analyse 6 Services test-steinbru

Objekte/Gruppen Wohnen Infrastruktur Betriesbe mobilitit Ubersicht Fernwirme

Sortierung nach: @ Name () Sonderchjekttyp () Sektor

= Biirogebaude3 - BUEROGEBAEUDE - INDUSTRIE - nicht konsolidiert

Name Birogebaude3
Typ Blrogebiude

Kommentar

_ 200
Gesamtflache (brutto) *

a
Beschaftigte * 15.0

Detailed parameters:

Sonderobjektdaten
Sektor
Quelle

m?

davon beheizt od. gekihlt (brutto) *

Weitera Nutzerinnen

INDUSTRIE -

~ Detailparameter bearbeiten

In den Detailparametern wird die Aufteilung des Energiebedarfs auf die verschiedenen Nutzenergien festgelegt. In der Endenergieverbrauchstabelle (siehe Knopf am Ende des
Abschnitts Detailparameter) kénnen bekannte Verbrauche eingegeben werden, um die Werte aus dem Bereich Dettailparameter mit Realdaten nachzuscharfen.

spez. Wert [kWh/m?/a]

Art Nutzenergiebedarf
Raumwairmebedarf (bezogen auf But;ogeschoﬁflachEJB
Warmv‘-assertedar:o
Prozesswirmebedarf bis 100°C
Prozesswirmebedarf 100°C bis 200°C
Prozesswarmebedarf Uber 200°C

warmebedarf gesamt

Input of energy carriers:

Verbrduche und Produktion, Ist-Daten - Biirogebdude3

Hier kiinnen Sie fir gewihltes Objekt/Gruppe einstellen:
Warme und Strom

Entsprechend dieser Eingaben werden berechnet:
Ergebnisse / Nutzenergie
Ergebnisse / Klimatisierungsbedarf

Strom fiir Energieinput [MWh] n - therm. [%]
Stromheizung 15 100
Strom WP-Luft ] 258,43998923266435
WP-
strom 0 333,4173583471097:
Erde/Wasser
Strom 0
Klimatisierung
Strombezug 0
allgemein
Zwischensumme 15

genutzte Warme
[MWh]

15

o
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Wirme und Strom
Raumwadrme [MWh]
15 ! 0
0 o
0 0

Ergebnis [MWh/a]
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Step 3: Current energgroduction
The current use of renewable energy is assessed by energy carrier atahbiype

- Solar energy (photovoltaics and solar thermal energy)
- Geothermal energy (converted to heat and electricity)
- Biomass
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1 Plants with a CHPBiogas CHP (centralised anecéntralised), biogas plant feeding

into the gas network and producing fuel, large and small CHPs, BTL (biomass to

liquid) plants, biofuel CHPs, methane/bio methane CHPs

1 Plants without a CHP: biomass boiler, biofuel boiler, natural gas/bio methane

boiler, heat pumps (heat sources: air, soil or groundwater)
- Wind power
- Hydropower
- District heating networks

Example biomass plants
Parameters of the plant largely come with the softwargessetsbut may beoverwritten by more
specific data by the user.

Basis data:
EL. Leistung bzw.
: : : - . . - . Anteil Sommerbetrieb Anteil warmegefiihrt
Name Treibstoff-Leistung in Inputleistung in kW Warmeleistung in kW " 5 " nes
KW = 0..1 0...1
W
Biogas mit BHKW1 (zentral) 1 { 2,5 ! 1 0 1

Performance data:

Heizlast-abdeckung
strom/BTL-gefihrter eta-elektrisch eta thermisch
Anteil

Heizlast-abdeckung eta-Produkt (BTL, 2 2
. - rel. Hilfsstrombedarf
warmegefiihrter Anteil

Biogas-Netzeinspeisung
Biogas) 0...1

Name

Detailed parameters:

Biogas mit BHKW1 (zentral 3,83 1,532 1,532 2 FW-Einspeisung ’ 0 0 0,077

Based on these parameters the yieltfselectricity, heatfuel and excess heats well as fuedlemandand
auxiliary electricity are calculated:
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Example photovoltaics
In addition to assessing the yields, the use of the entire electricity of the municipality is companed
locally available potentiafeor photovoltaic production
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¥ Bisherige Nutzung
Anteil PV - Dach Leistung 4.410 [kWp]
Anteil PV - Dach €9 30.000 [m?] 7 2]
gesamte nutzbare Dachfliche fiir
1.495.688 [m?]
Solarthermie und Photovoltaik
Anteil PV - Wand Leistung 147 [kWp]
Anteil PV - Wand €@ 1.000 [m?] 0 [%]
gesamte nutzbare Wandflache fiir
513.104 [m?]
Solarthermie und Photovoltaik
Anteil PV - freistehend Leistung 0 [kWp]
Anteil PV - freistehend @ 0 [m2] 0 2]
gezamte nutzbare Freiflache fur
12.775.874 [m2]

Solarthermie und Photovoltaik

* Vorgabewerte - Gemeindetyp abhingig

¥ Ergebnisse

Ertrag - Dach@ 5.060,991 [MWh/a]
Ertrag - Wand @ 117,126 [MWh/a]
Ertrag - freistehend @ 0 [MWh/a]
Ertrag - gesamt 5.178,116 [MiWhia]
PV - Leistung 4,557 [Mwp]
PV - Flachen gesamt € 31.000 [m2]

Step 4: GHG

In the module GH@asic data for the calculation of greenhouse gas emissions is defined. The default
values can be overwritten if needed.

GHG-Faktoren-Datenset auswahlen:

Resys

¥ Wirme:

feste Biomasse (Holz)/Verbrennung/Warme 22,9 [kg CO2eq/MWh] + | 25,445 [kg CO2eq/MWh]

Aus Quelle: UBA

Biogas/Verbrennung/Wirme 34,6 [ke CO2eq/MWh] Default value
Aus Quelle: Resys

Klargas (Warme und KWK) 6 [ke CO2eq/MWh]

Aus Quelle: Resys

Solarthermie/Warme 25,8 [ke CO2Zeq/MWh]
Aus Quelle: Resys
Geothermie/Warme 5 [kg CO2eq/MWh] w20 [kg CO2eq/MWh]

Aus Quelle: Benutzereingabe
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Step 5: Analysis

The comparison of the energy demand and the current use ofgyrsfrows the deficiencieshen covering
the demand with renewables (the motbke local demands coveredoy locally produced energthe less
mustenergybe imported) This, for instance, results fiewer required investment into the electricity grid
capacity:

\eerzeugung

3 \‘1’

AAN
MWh/:

Theanalysidurthers shows the energy demand by sectorvisualizepotential approaches foenergy
saving actions:
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