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. . . . InNOSys
Harmonized scenarios as basis for further impact

assessment and MCDA in InNNOSys
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Scenario Selection — e

= Step 1: Screening of 50+ scenarios for Germany from 19 studies

= Step 2: Selection all scenarios meeting the following criteria:
- Entire energy system is covered (all sectors & relevant energy carriers)
- Sufficiently new studies (not older than 2012)
- Sufficiently detailed documentation of scenario results
- Study commissioned by a relevant stakeholder and/or study carried out
by an established research institution
» Step 3: Selection of 10 scenarios for detailed impact assessment
- 9 scenarios with GHG emission reduction of 80%-90%
- 5 scenarios with GHG emission reduction > 90%
- Technical transformation strategies as different as possible within each

group
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InNOSys

Selected Scenarios

,moderate” climate protection scenarios:
reduction of direct CO, emissions ca. 80%

,2ambitious” climate protection scenarios:
reduction of direct CO, emissions ca. 95%
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Scenario comparison for Germany: assumptions
for final energy demand (FED)
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InNNOSys

Harmonized re-modelling of scenarios: further aspects

« Different studies apply very different models with very different structures,
in particular
- Classification of (end-use) sectors
- Technologies deployed

* No study reports all the necessary information required for the economic
and ecologic impact assessment

« Different assumptions on techno-economic performance of technologies
in different studies

- Harmonized re-modelling of transformation strategies necessary!
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InNOSys

Re-modeling approach: Scenario generator MESAP

Market Shares:
technologies/
energy carriers

Market Shares:
technologies/
energy carriers

(Powelr:ur::e;(t)afge?o:r:esration) (Newly) installed capacities j Levelized costs (heat, power), Direct CO,
& :storag’;e de?nan d energy & transport technologies investment, system costs emissions
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Remodeling approach: Power market model flexABLE

 agent based electricity market

— simulation model

j‘l AR : 53 ¢ £ 8 «time resolution: ¥ hour

S L p ¢ 27 . - Bottom-up approach, power

ol Fotiad SN B R B I generation & storage technologies

inirre R .
_______ 1 1+ Agents formulate bits on both
o energy-only and control reserve
S et market
+

+ Model calculate market clearance

and dispatch of units
(Qussous et al., 2019)
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. InNOSys
Coupling of MESAP and flexABLE

power generation per technology,
hydrogen demand (in kWh)
<«
installed capacities power generation,
electrolyzers, electricity storage (in MW)

Z Full energy scenario output:
* energy balances
» installed capacities, annual new installations
» system costs (annuities, O&M costs), investment
« LCOE,
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InNNOSys

Transport service passenger cars
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Final energy for space heat (residential sector)C
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InNNOSys

Demand for synthetic fuels and gases
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. . InNOSys
Gross electricity demand per sector
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.y . InNOSys
Installed capacities for power generation
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Direct CO, emissions per sector
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Passenger car market per propulsion technology
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Invest and O&M costs for power, heat and P2X generation
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Relevant output for ecologic impact assessment:
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 Multi-objective system
optimization (REMix)

Multi Criteria Decision Analysis (MCDA)
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impact categories

Preferred Energy System Transformation Strategies

< Multidimensional Impact Assessment >
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Relevant output for economic impact assessment:

(technology level) impacts
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Summary: Harmonised re-modeling of selected C
transformation strategies with MESAP/flexABLE

* Harmonizes assumptions on
- Socio-economic drivers
- Useful energy demand and transport services
- Techno-economic characterizations of energy technologies

- Fuel and CO, prices

» Keeps information on technical strategies (= technology market shares) from
original studies and their consequences on system level (e.g. power demand)

» Provides relevant input for further sustainability assessment, in particular
economic and ecologic impact assessment

Allows un-biased comparison of ecologic and economic impacts of
different supply side transformation strategies!
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InNNOSys
Thank you very much for your attention!
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