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Motivation

A Tremendous drop in investment costs
for RES in recent years

A The International Energy Agency
(IRENA) released a report! in 2016
ATHE POWER TO CHANGE: SOLAR AND
WIND COST REDUCTION POTENTIAL TO
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% Plugged In

The Price of Solar Is Declining to
Unprecedented Lows

Despite already low costs, the installed price of solar fell by 5 to 12 percent in 2015

https://blogs.scientificamerican.com/pluggeit/the -price-of-solaris-decliningto-unprecedentedlows/

U Suitable showcase to demonstrate the
effects of variation of input parameters on
the results of a long-term electricity system
model

L http:// www.irena.org/DocumentDownloads/Publications/IRENA_Power_to_Change_2016
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Model Overview

Technical Parameterg

- Storage capacities

- RES geographical
potentials

- RES temporal availability
factors

- Crossborder
transmission capacities
(NTC*)

- CQ emission factors

- Demands per country

*NTC = Net Transfer Capacities
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Economical Parameters

- Fuel Prices
- CQ Prices

- Technology investment
costs

- Fixed + variable operations
and maintanance costs

- Discount rate

Policy Parameters

- CQ reduction targets

- RES expansion goals
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Challenges of Power Plant Databases #) OLICH
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No single database exists that is

A all-encompassing + fully covering European geographical scope
A free (costs and license)
A updated regularly

Database Supplier Gigawatts

Carbon Monitoring for Action 5005704 6931.\96

Matched Database

~ python

System Oporators for Eleouioy | 49384 ss1aa | [To T
DOE Energy Storage Exchange 850 153.72 > Matchi ng
Global Energy Observatory 16314 692.02 Toolset
Open Power Systems Database 66768 571.08

. ; , In cooperation with: J. Horsch / F. Hofmann
World Electric Power Plants DB 6303980848.|183

: ) FIAS Frankfurt Institute
World Resources Institute 20863 354.63 J % g e s @
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Challenges of Power Plant Databases

Austria
Belgium

Czech Republic
Denmark
France
Germany
Hungary
Ireland

Italy
Luxembourg
Netherlands
Norway

Poland
Portugal
Slovakia
Slovenia

Spain

Sweden
Switzerland
United Kingdom

o

H Matched dataset w/ WEPP

Matched dataset w/o WEPP
WEPP only

Hl Statistics ENTSO-E

Installed Capacity [GW]

100
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C Good fit of matched DBs with statistics, but still room for improvement.
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PRC_ RESID: Decommissiong Pathway
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Model Overview

Technical Parameterg

- Storage capacities

- RES temporal availability
factors

- Crossborder
transmission capacities
(NTC*)

- CQ emission factors

- Demands per country

*NTC = Net Transfer Capacities
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Economical Parameters

- Fuel Prices
- CQ Prices

- Technology investment
costs

- Fixed + variable operations
and maintanance costs

- Discount rate

Policy Parameters

- CQ reduction targets

- RES expansion goals
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CAP_BND: RES Geographical Potentials #) OLICH
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Wind Power Potentials iBurope [GW]

[ Geothermal
PV

| Wind offshore

B Wind onshore

B Solar Thermal
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Modelled Scenarios #) OLICH
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Reference Scenario

wConstant investment
costs from 2015

IRENA Scenario

wDecreasing investment [
N— costs between 2015 and

2025 according to IRENA

| |

Mitglied der Helmholtz-Gemeinschaft

July 10, 2017 Fabian Gotzens | f.gotzens@trlich.de | Institute of Energy and Climate Research (STE), FZ Juelich, Germany 10



Mitglied der Helmholtz-Gemeinschaft

INVCOST: Investment Costs In Scenarios
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Reference Scenario | Model Overview

Electricity Generation
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A Eur o elecrisity mix remains Aln 2050, Europeos
diverse capacities will be dominated by
A Nuclear remains major source of power A Renewables incl. Hydro
A On- and offshore wind gain importance A Nuclear
A Hard coal and lignite lose importance A Natural Gas
5 Very Il'tt!e solar P\/ generation | A Investments in Europe
A Electricity trades increase steadily

mostly dominated by

‘ - L. A Nuclear Power

A Specific emissions A Hydro

A Due to expected increase in CO, A Natural Gas
A

prices A downward trend increasingly Wind (on+offshore)
A Some countries quicker,
others slower
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