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Objective
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Background: Global carbon budget - 70-90% GHG reduction by
2050 - complete decarbonisation of the energy system is necessary

Main objective: Development of a consistent and robust
transformation concept towards 100% renewable energy systems

- Assessing feasibility and viability

-> Targeting the Canary Islands: remote, today largely dependent on
fossil fuels & mainly on imports
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Current energy system on the Canary Islands
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Scenario approach: target orientation and backcasting
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Energy System Modelling
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Renewable energy potentials by island
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Limited potential for hydro, wave, geothermal and biomass (total 2.5 GW)
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Demand assessment
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Transformation pathways for the heat sector
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transformation pathway heat
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Power Optimization for 100% renewables by Island

ﬁ Lanzarote

Interconnections available in all sub-scenarios

“ Interconnections available only in sub-scenario Grid+
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» existing and planned power grid (RE Base)*
» demand response (DR-)
» additional grid connections (Grid+)

# *according to REE
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Optimization results power supply for 2050
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Optimization results power supply for 2050
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»25 % of total power production is transmitted to other regions

»Grid expansion taps wind potential in Fuerteventura & provides a potential to
reduce system costs by 15%

DLR DLR.de ¢ Chart 12 > BMWi Exportinitiative > Sonja Simon « 07.6.2018



@ eclareon

Transformation pathways for the power sector
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(RE Base)

» Significant expansion of wind &
PV necessary before 2030

» Relevant shares of dispatchable
power generation necessary
from 2030 on in order to phase
out fossil power

= Geothermal

= CSP

power generation [TWh]

» RE Hydrogen

Early diversification is important!
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Resulting CO, emissions and costs
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Main Insights and Challenges
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Challenges in the heat and transport sector:

» Tapping efficiency potentials first = renewable electrification

»EXxploiting low temperature solar heat as well as ambient & waste heat
with heat pumps

»Heat storage can serve as a “sink” for variable power supply
»High cost and low efficiency of future fuels =>direct electrification first

»High temperature applications: must be supplied by electricity as well
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Main Insights and Challenges
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Challenges for the power sector: Integration of Variable
Renewables - Challenge of System stability

»Grid extentions are essential for cost efficiency

»Secured capacity at early stages from CSP & geothermal, later
supplemented by H, or PtX

> Adaptation to steep power ramps is necessary

->Sector coupling (heat storage, EV, hydrogen) is essential to tap
the full VRE potential for all sectors
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Summary
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»Our scenarios provide insight, what is necessary to completely phase
out CO, emissions in Island energy systems

» Efficiency and renewable energy potentials need to be exploited
simultaneously and early on

»Our results show, that the Canary Islands can completely provide
their own heat and road transport supply as well as an increase
power demand can be securely supplied by RE in 2050; but the
challenges is to start now!
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Thank you for your attention!

Contact:

Dr. Sonja Simon

German Aerospace Center, Stuttgart, Germany
Sonja.Simon@dlr.de
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