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Dieses Tool hilft, die Kosten einer Warmeversorgung durch ein
Warmenetz mit verschiedenen Warmeerzeugern zu vergleichen.

Moglicher Anwendungsbereich fur das Tool:

1. Als erste grobe Wirtschaftlichkeitsberechnung in der
Vorplanung

> Verwendung von Preisen Ublicher Warmesysteme in der
Region, um herauszufinden ob das Warmenetzsystem
wettbewerbsfahig sein kann

2. Gewinnung von Warmekunden: Entweder durch Preisvergleiche
In individuellen Kundengesprachen oder durch

3. Prasentation von Beispielberechnungen bei 6ffentlichen
Informationsveranstaltungen, um die Vorteile von
Warmenetzversorgung aufzuzeigen.
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1) Betreiber und Planer: Fiur die Planung eines Warmenetzes
muss der Warmepreis eingeschatzt werden kbnnen, um
mit den einzelnen Heizungssystemen konkurrieren zu
konnen und potenzielle Kunden zu tUberzeugen,

2) Regionale Energiedienstleister und Berater: Um
Betreiber zu unterstltzen die bereit sind ein Warmenetz
zu realisieren und potenzielle Kunden zu tberzeugen

3) Verbraucher: Mit Hilfe dieses Tools kann ein potenzieller
Kunde seinen finanziellen Vorteil beim Anschluss an ein
Warmenetz im Vergleich zu einem individuellen
Heizsystem erkennen.
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1. Schritt: Sammeln und bestimmen von
grundlegenden Daten:

- Brennstoffpreis, Heizwert, ...

2. Schritt: Definieren und bewerten von
verschiedenen Heizsystemen

3. Schritt: Die Ergebnisse der Berechnung
bezlglich der jewelligen Heizsysteme
miteinander vergleichen
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Die Seiten des Excel-Tools:
1) Randbedingungen

2) Bestehende Einzelheizanlagen (potentielle
Kunden)

3) Warmenetzsysteme
4) Individuelle Referenzsysteme
5) Ergebnisse
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Currency used | EUR I Economic boundary conditions Value | Unit
Base year: 2019 = Available capital (= max Equity) 4000 [EUR]
Fuel data Lean interest rate 3% | [%8]
Fuel type Parameters Value Unit MNotes
Biomass (pellets) Met heating value 4 80| [kWh/kg] The Austrian energy agency suggests in 3) a value of 5,27 and 4,8 kWh/kg for dry and fresh matter respectively. In 1)
Fuel price (base year) 0,23|[EUR/ke] Ohbtained minimum, maximum and average net heating values were 5,167, 5,389 and 5,278 kWh/ke respectively.
Averaged price development 1,0%|[%/a] In 2) a pellets price index from january 2006 enwards for Austria can be found. According to 2) the pellets price in Au
Heat price [base year) 0,048 [ [EUR/KWh] 5 and 10 years) in 0,3 and 1,6 % respectively.
Average heat price 20-years 0,053 [EUR/KWh] In B) 2.825 kg pellets (5,3 kWh/keg) cost around 300 EUR (gross price - incl. Transport) i.e. 0,058 EUR/kg (=0,048 EUR,
Biomass (wood log) Met heating value 1116| [kKWh/m?* {loose)] A net heating value for a specific wood mix can be calculated based using the excel tool published in 3). Exemplary v
Fuel price (base year) 43| [EUR/m? {loose)] Actual and histeric values for Austria can be retrieved from 4). Exemplary value corresponds to the preduct "Brennho
Aweraged price development 1,0%|[%/a]
Heat price [base year) 0,039 |[EUR/KWh]
Average heat price 20-years 0,042 | [EUR/KWh]
Biomass (woed chip) MNet heating value B93 | [kWh/m?* [loose]] A net heating value for a specific wood mix can be calculated based using the excel tool published in 3). Exemplary v
Fuel price (base year) 30| [EUR/m? [loose]]
Aweraged price development 1,0%|[%/a]
Heat price (base year) 0,034 | [£/kKWh]
Average heat price 20-years 0,037 [EUR/KWh]
Matural gas Net heating value 11,33 | [kWh/m*] The natural gas is @ mixture of gases, with Methane as the predominant gas. Its net heating value is according to 11
Fuel price [base yzar] 0,9|[EUR/m*] Based on 9) gas tariff "SteirerKOMFORT" for private consumers with a gas demand up to 100.000 kWh/a the energy
Averaged price development 2,0% | [%/a] Further costs are the flat rate and the grid costs. The sum of these values is in net and gross 287 and 345 EUR/a res(
Heat price (base year) 0,079 | [EUR/KWh] charge".
Average heat price 20-years 0,087 [EUR/KWh]
0il Net heating value 10| [KWh/1] Oil prices show a high fluctuatien. Current and historic data en cil prices for Austria can be checked in 12). In 2019 th
Fuel price (base year) 0,65|[EUR/T] for the purchase of 3.000 | standard oil).
Averaged price development 2.0% | [%/a]
Heat price (base year) 0,065 |[EUR/KWh]
Awverage heat price 20-years 0,079 [EUR/KWh]
Coal Net heating value B|[kWh/kg] Exemplary value 8,06 kWh/kg for bituminous coal retrieved from 6).
Fuel price (base year) 0,45|[EUR/ke] In B) bituminous coal ("Steinkohle") vary between 0,5 and 0,7 EUR/kg (gross price, incl. Transport) depending on the
Averaged price develocpment 2.0%|[%/3] minimum net heating value of 7,8 kWh/kz.
Heat price (base year) 0,056 |[EUR/KWh] Lignite ("Braunkohla") is cheaper but it has a lower net heating value. Prices and net heating value for lignite coal o
Average heat price 20-years 0,068 [EUR/KWh]
Electricity MNet heating value 1| [kWh/kWh.] The electricity costs in Austria (incl. Grid costs, taxes and duties) varies between 0,17 and 0,24 EUR/kWh,, depending
Fuel price (base year) 0,07 | [EUR/KWhel] company, location, ...). Here enly the consumpticn dependent costs have to be included. Based on 10) electricity tarif
Averaged price development 1,0% | [%/a] demand till 100.000 kWh/a the energy price net and gross are respectively 0,0666 and 0,0799 EUR/KWh. Further cos
Heat price (base year) 0,067 |[EUR/KWh] in net and gross 287 and 357 EUR/a respectively. These have to be considered in the input cell "basic charge”. Since
Average heat price 20-years 0,073 [EUR/KWh] be reduced (be partially censidered). Here we assume B0 % of the basic charge for heating purposes.
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Gas

Holzhackschnitzel

Holzpellets

Strom

0,043-0,050 €/kWh

0,028-0,04 €/kWh

0,01375 €/kWh

0,049 €£€/kWh incl.
VAT 25%

0,06-0,11 €/kWh
(two tariffs,
households)

0,054
€/kWh

0,0621 €
/kWh

0,063
€/kWh

0,061
€/kWh

0,305 €
/kWh

0,1051 0,096
€/kWh + VAT  €/kWh

0,071 0,052
€/kWh + VAT €/kWh

0,021 €/kwWh 0,016
€/kWh

0,0464 0,047
£/KWh + VAT  £/kWh
(22%)

0,1934 + VAT 0,14

0,071 €/kWh

0,07 €/kWh

0,022-0,025

€/kWh

0,14-0,16 €/kWh

0,06-0,1 €/kWh

0,08 €/kWh

0,029 €/kWh

(W=30%)

0,08 (base costs)

€/kWh 0,2 (inkl.
connection costs)
- 7
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HEIZKOSTENVERGLEICHSTOOL -
VORHANDENES HEIZSYSTEM
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Fill in yellow colored cells, i.e. input cells —>

Do not overwrite white cells formulas =

Input data: existing heating system Nores

Heat demand definition Parameters for the economic evaluation
Description Unit Value Description Unit Value
General data Technical parameter
Fuel type [-1 ail Installation lifetime [a] 20
Fuel consumption [1/a] 2.900| |Economic parameters
Heat consumption [kWh/a] 29.000| |Basic charge [EUR/a] (| Motice that
Annual efficiency (Boiler, Heat pump, ...) [%] 76% | [Meter charge [EUR/ (kW a)] 0
Heat demand (delivered) [kWh/a] 22.040| |Energy charge [EUR/KWh] 0,080
Full load operating hours [h] 1.500| |Subsidy schemes...
Installed heat capacity [KW] 15,0( |on investment [3:] 0%
Domestic hot water preparation MNecessary investment —
Number of residents [resident] 2| |Investment {without subsidy) [EUR] 15,000
Specific heat demand for hot water preparation [kWh/(resident.a)] 500( |Invest to be financed [EUR] 11.000
Heat demand for hot water preparation [kWh/a] 1.000| |Equity [EUR] 4,000
Percentage of hot water heat demand covered by the heating system? [-] 100%| |Loan pericd [a] 11

Additional costs

Maintenance costs [EUR/a] [1]
Main data - overview Additional costs | [EUR/a] [1]
Installed heat capacity [KW] 15,0( |Additional costs |l [EUR/ (kW a)] 0
Heat demad supplied by the main heating system [kWh/a] 22.040
Heat demand for hot water preparation [kWh/a] 1.000
Heat demand for heating purposes [kWh/a] 21.040

_‘1.000; 50

21.040; 85%

Heat demand supplied by the main heating system in kwh/a

B Heat demand for hot water

preparation

W Heat demand for heating

purposes
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WARMENETZSYSTEM

Fill in yellow colored cells, i.e. input cells --=
Do not overwrite white cells formulas --=

Input data: DH system
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MNotes
Description Unit Value
Technical parameters
mmmm) | Annual heat demand [kwh/a] 22.040(Annual heat demand and heat capacity demand are equal for all h
s |Heat capacity demand [kw] 15 |"Heating system" sheet.
Fuel mix
Biomass [%a] 100% |Fuel mix data is so far not relevant. The current version of the tool
Electricity [%a] 0% |different heating systems
Fossil fuel [%4] 0%
Thereof...
Gas [%4] 0%
Qi [%a] 0%
Coal [%a] 0%
Deslcrlpt.mn Unit Value
Economic parameters
Basic charge [EUR/a] 150 |Motice that the energy charge refers to amount of heat purchased
m—) Meter charge [EUR/(kwW.a)] 35
Energy charge [EUR/kWh] 0,065
Additional costs If the DH connection have to be payed by the customer (e.g. no su
Additional costs | [EUR/a] 0 |yearly payment dependent on the installed capacity. Notice that tl
Additional costs 11 [EUR/(kw.a)] 0 [|yearly disbursements. We assume there are no additional costs

O
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Description Heating system
Unit Mo
Technical parameters M. gas boiler 0il bailer Coal boiler Pellets boiler | Electric boiler Electrical heaters Wood log boiler Wood chip beiler | Heat pump
Heat demand to be supplied [kWhya] 22.040 22.040 22.040 22.040 22.040 22.040 22.040 22.040 22.040
Heat capacity demand [kw] 15,0 15,0 15,0 15,0 15,0 15,0 15,0 15,0 15,0
Installation lifetime [a] 20 20 20 20 20 25 20 20 15
Fuel mix
biomass [%a] 0% 0% 0% 100% 0% 0% 100% 100% 0%
Thereof ..
Pellets [%] 0% 0% 0% 100% 0% 0% 0% 0% 0%
Wood logs [%] 0% 0% 0% 0% 0% 0% 100% 0% 0%
Woed chips [%a] 0% 0% 0% 0% 0% 0% 0% 100% 0%
Electricity [%] 0% 0% 0% 0% 100% 100% 0% 0% 100%
fossil fuel [%] 100% 100% 100% 0% 0% 0% 0% 0% 0%
Thereof _.
5as [%] 100% 0% 0% 0% 0% 0% 0% 0% 0%
ail [%a] 0% 100% 0% 0% 0% 0% 0% 0% 0%
Coal [%] 0% 0% 100% 0% 0% 0% 0% 0% 0%
‘ Annual efficiency (heat production unit) [3] B5% BD% BD% B0% 95% 9B% B0% BO0% 250%
| Economic parameters
Basic charge [EUR/a] 287 ] 1] 0 238 238 0 0 0 Em
IMeter charge [EUR/(kW.a)] 0 0 0 0 0 0 0 0 0 en
- Energy charge [EUR/KMIN] 0,097 0,079 0,068 0,053 0,073 0,073 0,042 0,037 0073 |va
Subsidy schemes... fur
on investment [%a] 0% 0% 0% 0% 0% 0% 0% 0% 0% Mo
MNecessary investment the
Investment (without subsidy) [EUR] 10.000 15.500 11.500 21.250 6.500 0 16.000 30.000 20.000) Th
Invest to be financed [EUR] 6.000 11.500 7.500 17.250 2.500 0 12 000 26.000 16.000] Th
Equity [EUR] 4000 4.000 4000 4.000 4.000 ] 4.000 4.000 4000
Loan period [a] 6 11 7 17 2 1 12 20 15
Additional costs
IMaintenance costs [EUR/a] 0 0 0 0 0 0 0 0 o
Additional costs | [EUR/a] 0 0 0 0 0 0 0 0 o
Additional costs || [EUR/(KW.a)] 0 0 0 0 0 0 0 0 0
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e Fixed costs ) Variable costs

- Effective heat cost
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Local systems
ption " Existing heating system DH system | M. gas boiler [ Oil boiler | Coal boiler Pellets boiler Wood chip boiler
Effective heating cost [EUR/a] 2.504 2767
Variable costs [EUR/a] g 1.883 1.453
Fixed costs [EUR/a] B54 &75 19 BB4 621 1.314
Thereof investment costs [EUR/a] B54 532 BB 621 1.314
Share fixed costs [3a] 275 32% 2450 25% 23% 38%
Share variable costs [%] 73% 6B% 76% 75% T7% 62%
Effective heat cost [EUR/KWHh] 0,114 0,126
Effective heat cost ratio (System/DH) [%] | 100%] 119% 131%
Overview of annual heating costs and effective heat costs
0,15
3.500 2 0,16
0,14 0,14
3.000 B, 0,14
2.500 012
0,10 —
= 2.000 B
= 0,08 <
2 1500 s
006 =
1.000 0,04
500 0,02
0 0,00
Existing heating DH system M. gas boiler Qil boiler ‘Coal boiler Pellets boiler  Electric boiler  Electrical heaters Wood log boiler Wood chip boiler  Heat pump
system
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1. Tatsachliche Heizkosten in EUR/a: Definiert als durchschnittliche
jahrliche Heizkosten fur die nachsten 20 Jahre. Dabei wird folgendes
bericksichtigt...

Erforderliche Investitionen (ganzheitliches System)
Verfigbares Kapital (Eigenkapital)
Erforderliches Darlehen (Annuitat)

Lebensdauer der Anlage. Daher ggf. notwendige Reinvestition und
Restwert der Anlage

Energiekosten
Grundgebuhr [EUR/4a]
Zahlergebuthr [EUR/(kW.a)]
Stromkosten [EUR/kWh]

Instandhaltungs- und Zusatzkosten (sollen als konstante jahrliche
Zahlungen [EUR/a] eingefuhrt werden.
—@ TAKING COOPERATION FORWARD 12




WICHTIGE LEISTUNGSMERKMALE Interreg =
Perroan )

2. Tatsachliche Warmekosten in EUR/kWh: Definiert als das
Verhaltnis zwischen den tatsachlichen Heizkosten in EUR/a und
dem jahrlichen Warmebedarf in kWh/a.

Die beiden Leistungsmerkmale werden flr jedes Heizsystem
berechnet. 2500 012

0,10

2.000 S 0,10

1.500
73%; 1.433

1.000

[EUR/a]
[EUR/kWh]

500

27%; 675 0,02

0

DH system

I Fixed costs [ Variable costs  ---<--- Effective heat cost

|
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Vereinfachter Ansatz

Schatzung des Warmebedarfs
Berechnung der Heizkosten
Verwendung von Nettopreisen

Aktualitat der Eingabedaten

Einfluss auf die Ergebnisse
Notwendigkeit von Transparenz: Woher kommen die Werte?

Tool ist in der Entwicklung

Konzentrieren Sie sich nicht auf die quantitativen Ergebnisse
Kommentare und Vorschlage sind erwunscht
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Kleine Anpassungen an...
Toolstruktur (z.B. Eingabedaten, ...)
Verwendete Fachbegriffe

- CO,-Emissionen als relevantes Leistungsmerkmal
- Aufnahme einer CO,-Steuer

- Weitere Informationsrecherchen fur Eingabedaten (CO2-
Emissionsfaktoren, Anlagenpreise und typische Wirkungsgrade,
Energiepreise, ...)
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An vorheriges Beispiel anknupfen..
- Daten der potentiellen Warmekunden

Erzeugte Warme des Olkessels
Brennstoffverbrauch= 2.900 |
Installierte Warmekapazitat= 15 kW

Deckung des Warmwasserbedarfs durch das Hauptheizsystem
(Olkessel)

- Warmelieferungsvertrag fur das Warmenetz

Grundgebihr= 150 EUR/a
Zahlergebihr = 35 EUR/(kW.a)
Warmekosten = 0,065 EUR/kWh
Warmenetzanschluss wird gefordert
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VIELEN DANKI!

Heidrun Koegler
EASt
Nikolaiplatz 4a, 8010 Graz

@ www.interreg-central.eu/entrain
<  heidrun.koegler@ea-stmk.at

+43 316 269700 28

§W  @ENTRAIN_project
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Carles Ribas Tugores
AEE INTEC
Feldgasse 19, A-8200 Gleisdorf

www.interreg-central.eu/entrain

c.ribastugores@aee.at

+43 3112 5886-240

@ENTRAIN_project
@AEE_INTEC

|
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