
Move beyond normal power system operation:
• What are the extreme weather and climate 

events that cause stress in Africa’s future 
power system?

• How can these extremes be characterised 
in terms of there duration, intensity, 
frequency, and the underlying 
meteorological conditions?

• To what extent can increasing levels of 
interconnection mitigate the impacts of 
climate extremes?

A grid for all 
seasons: modelling 
the impacts of 
climate extremes 
on Africa’s future 
power systems

With growing shares of renewable resources in the power mix, its 
weather dependence increases, so that events such as heatwaves, 
prolonged periods of low wind and solar availability, or hydrological 
drought periods threaten to challenge the continent’s power system 
resilience. Until now, little is known about the nature of these extreme 
weather and climate events and how they would interact with Africa’s 
rapidly evolving power infrastructure.
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Key Results

The African continent’s 
power system will transition 
towards more renewable 
resources
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PyPSA-CMP
• Python for Power Systems Analysis 

(PyPSA)
• Open source
• Linear economic dispatch model
• Detailed simulation of continental 

power system operation
• Hourly temporal resolution
• One node per country, 49 nodes
• Four decades of historical weather 

data
• Geospatially explicit representation 

of solar PV, onshore wind power 
and  hydropower

…

Unmet Electricity demand

Extreme event

10 fold 
renewables 
growth in
2 decades

65 % 
renewables 
by 2040

Towards an 
African single 
electricity 
market 
(AfSEM)

Power pools

For further study

Ethiopia: Hydropower reservoirs 
act as batteries on seasonal 

timescales

Cameroon: Diurnal pattern of solar 
PV enables electricity export 
during peak production hours

South Africa: Batteries capture 
VRE fluctuations and provide 

flexibility

(Sterl et al., 2021; 

IRENA, 2021)
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