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Feasible energy concept development in Ebhausén,
Baden-Wurttemberg (—5000 pop.) =
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3.c |Energy system investment and dispatch optimization model J

» lterative process of interaction with stakeholders required



Cost-potential methods: rooftop PV

e Data gathering
— Building footprints
— Satellite images

e Determination of roof orientations
through line detection algorithms

e Detection of roof structures like
chimneys, roof windows, etc.

-

g_!_.ﬁ.-q+ Geodata: OpenStreetMap, Satellite images: Bing Maps
= more details in: [Mainzer 2016]

\

® Outlook:
® Improve existing plant recognition accuracy

® Improve the 3D geometry detection with remote sensing methods

Mainzer PhD 2018



A transferable model for developing
municipal energy concepts: RESASON>*
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» Input data based largely on open sources and model therefore highly
transferable

*Renewable Energies and Energy Efficiency Analysis and System OptimizatioN



Energy concept development in Ebhausen, 0T
Baden-Wiurttemberg: CO2 Emissions
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Entwicklung der jahrlichen CO2-Emissionen von privaten Haushalten
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Abbildung 2: Entwicklung der jahrlichen CO,-Emissionen von privaten Haushalten in Ebhausen bis 2030.



Problem structuring: construction of an

attribute tree

Overall goal

Total expenses
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MCDA: weight elicitation ==

>
Direct | SMART SWING | swarTER | AHF | vaier | Group |  The SWING weighting method
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Ranking of the considered alternatives

i

for the assumed deterministic weights

Cwerall Performance Score
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Results of 1000 randomly
sampled weights (within the
weight intervals): alternatives
with highest scores

“C0O2 min”: 23%

“CO2 min @110% costs™:
30%

“CO2 min @120% costs”:
11%

“autonomy @120% costs”:
36%



3. Energy concept development in Ebhausen,
Baden-Wiurttemberg: 8 Alternatives
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» Moderate compromise in costs yield substantial benefits in

terms of CO2 emissions and autonomy

McKenna et al. 2018a



Outlook: sustainability assessment

Selection of sustainability indicators

4

Selection and specification of technologies

1

Definition of scenarios

<
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Environmental Economic Social
assessment assessment assessment
Global warming
Resource depletion
Acidification Security and

Eutrophication
Freshwater toxicity
Hunan toxicity
Marine toxicity
Ozone depletion
Summer smog
Terrestrial toxicity

Capital costs
Annualised
(discounted) costs
Levelised costs

diversity of supply
Public acceptability
Health and safety
Intergenerational
issues
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Multi-criteria decision analysis
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Overall goal

Santoyo-Castelazo & Azapagic 2014
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