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REFLEX Project Scope and Applied Approaches

REFLEX

Heat Sector H Electricity Sector H Mobility Sector

Technological Progress
(Investigated with the help of Experience Curves)

Model-based Analysis with focus on

Flexibility Options

Storage

Demand
Response

Power Plants

Transmission

Environment & Society
(Analysis based on Life Cycle Assessment)

Analysis of the European Energy System under the Aspects of Flexibility and Technological Progress
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Possible scenarios for shaping the European energy system
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Existing System

Mod-RESFlex
Scenario
(central)

GHG emission
reduction:

* project result
(explorative approach)

RES-share in
power generation:

* ~55% in 20507

Focus in
REFLEX

High-RESFlex
Scenario
(central)

GHG emission
reduction:

* ~-80% in 20502

RES-share in
power generation:

* 80-90% in 2050
« trend to centralized
wind power

High-RESFlex
Scenario
(decentral)

GHG emission
reduction:

* ~-80% in 2050

RES-share in
power generation:

* 80-90% in 2050
« trend to decentr-
alized solar power

European
energy
system is
based on
100%
renewable
energy
sources

Renewable

>

1) EU Reference Scenario 2016 (Capros et al. 2016) 2) EC Roadmap for moving to a competitive low carbon economy in 2050 (COM 2011/0112)
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What is the residual load curve and how do renewable sources affect
the residual load curve?

Residual load = load — (intermittent) feed-in from renewable energy sources (RES)

... has to be satisfied by flexible (in general conventional) capacities

Residual- Load
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How will residual load change
in future due to RES-E? /
e Peak: nearly no change

e Off-peak: increasing amount of
hours with surplus energy -
o . Time
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System perspective
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Necessary generation portfolio — what
will change?

e Reduction of base-load and mid-load
* Increase of peak-load
* Increase of storage power plants

What to do with the surplus?

Storage
Powﬁﬁmand
Grid
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Considered scenarios to determine the required flexibility

Framework Source Less ambitious More ambitious
conditions
Population Population growth (CAGR) until 2050 Hi O: Lo
EU Reference Scenario 2016
Economic growth GDP growth (CAGR) until 2050 Hi 8 Lo
EU Reference Scenario 2016
EU Reference Scenario 2016 RESFlex
C02 prices EUA prices in 2050 Lo O O Hi
EU Reference Scenario 2016 & REFLEX
High-
Policy targets RESFlex
GHG emissions Overall emissions reduction in 2050 ( ) :
: Lo O Hi
reduction compared to 1990
BESKhare Share or renewable energy in Lo O O Hi
power generation in 2050
Energy efficiency Share of technical potential exploited | O O Hi
in 2050
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Thank you!
Questions?

Dominik Most
TU Dresden, Chair of Energy Economics
Dominik.Moest@tu-dresden.de

www.reflex-project.eu

REFLEX-Workshop
Brussels, 17th November 2016
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