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1 http:// www.irena.org/DocumentDownloads/Publications/IRENA_Power_to_Change_2016.pdf
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Motivation

Á Tremendous drop in investment costs 
for RES in recent years

Á The International Energy Agency 
(IRENA) released a report1 in 2016
ñTHE POWER TO CHANGE: SOLAR AND

WIND COST REDUCTION POTENTIAL TO

2025ò

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

https://blogs.scientificamerican.com/plugged-in/the-price-of-solar-is-declining-to-unprecedented-lows/
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*NTC = Net Transfer Capacities

Economical Parameters
- Fuel Prices

- CO2 Prices

- Technology investment 
costs

- Fixed + variable operations 
and maintanance costs

- Discount rate

Policy Parameters

- CO2 reduction targets

- RES expansion goals

Technical Parameters
- Power plant database 

(technologies, fuels, 
efficiencies
decommission 
ǇŀǘƘǿŀȅǎΣ Χύ

- Storage capacities

- RES geographical 
potentials

- RES temporal availability 
factors

- Cross-border 
transmission capacities 
(NTC*)

- CO2 emission factors

- Demands per country

European Electricity TIMES Model
Paradigm
LP capacity expansion model

Regions
20 European
countries

Years
2015ς2050

Resolution
4 seasons,
2 weekdays,
24 hours
= 192 time slices p.a.
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Challenges of Power Plant Databases

No single database exists that is

Á all-encompassing + fully covering European geographical scope

Á free (costs and license)

Á updated regularly

Database Supplier No. units Gigawatts

Carbon Monitoring for Action 50ó5704ó931.96

European Network of Transmission 

System Operators for Electricity
4ó384 851.14

DOE Energy Storage Exchange 850 153.72

Global Energy Observatory 1ó314 692.02

Open Power Systems Database 6ó768 571.08

World Electric Power Plants DB 63ó3981ó848.83

World Resources Institute 2ó863 354.63

Power Plant 

Matching 

Toolset

In cooperation with: J. Hörsch / F. Hofmann

Matched Database
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Challenges of Power Plant Databases

Č Good fit of matched DBs with statistics, but still room for improvement.
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PRC_RESID: Decommissiong Pathway

Fueltype (Technology) Life [a]

Hard Coal and Lignite 35

Natural Gas

(OCGT/CCGT)
25

Natural Gas

(Steam Turbines)
35

Oil 20

Nuclear 50

Waste 25

Bioenergy 25

CAES 40

Hydro (Pumped

& Reservoir)
100

Hydro

(Run-of-River)
75

Wind (Onshore) 25

Wind (Offshore) 30

Photovoltaics & CSP 25

Others 5
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Economical Parameters
- Fuel Prices

- CO2 Prices

- Technology investment 
costs

- Fixed + variable operations 
and maintanance costs

- Discount rate

Policy Parameters

- CO2 reduction targets

- RES expansion goals

Technical Parameters
- Power plant database 

(technologies, fuels, 
efficiencies
decommission 
ǇŀǘƘǿŀȅǎΣ Χύ

- Storage capacities

- RES geographical 
potentials

- RES temporal availability 
factors

- Cross-border 
transmission capacities 
(NTC*)

- CO2 emission factors

- Demands per country

*NTC = Net Transfer Capacities

Model Overview
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Reference Scenario

ωConstant investment 
costs from 2015

Extended Scenario

ωFurther decrease between 
2025 and 2050

ωGeometric trend for 
extrapolation

Comparison

IRENA Scenario

ωDecreasing investment 
costs between 2015 and 
2025 according to IRENA

ȹ(Extended-Reference)ȹ(IRENA-Reference)

ȹ(Extended-IRENA)

Modelled Scenarios
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Reference Scenario

ÁEuropeôs electricity mix remains 
diverse

Á Nuclear remains major source of power

Á On- and offshore wind gain importance

Á Hard coal and lignite lose importance

Á Very little solar PV generation

Á Electricity trades increase steadily

Á Specific emissions

Á Due to expected increase in CO2

prices Ą downward trend

Á Some countries quicker,
others slower

ÁIn 2050, Europeôs installed 
capacities will be dominated by 

Á Renewables incl. Hydro

Á Nuclear

Á Natural Gas

Á Investments in Europe 
mostly dominated by

Á Nuclear Power

Á Hydro

Á Natural Gas

Á increasingly Wind (on+offshore)
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