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• High Solar Penetration and Instability: 

An unusually high reliance on solar 

power (55% of supply) overwhelmed 

Spain’s grid, which lacked sufficient firm 

power (e.g., fossi l fuels, nuclear) to 

stabilize frequency when 15 gigawatts 

disconnected suddenly.

• Poor Grid Management: Crit ics pointed 

to inadequate scheduling of nuclear, 

hydroelectric, or fossi l fuel plants to 

counterbalance the intermittent nature 

of solar, as highlighted by former energy 

official Jorge Sanz.

• Potential Cascade of Events: A 

combination of factors, such as high 

renewable reliance and simultaneous 

technical fai lures, l ikely contributed to 

the blackout, rather than a single 

cause.

Spain
During a recent system blackout
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Global Electricity Demand
Doubles by 2050 to circa 70 PWh/y
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Solar and Wind
70% of electricity by 2050
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Storage is Essential
For variable renewable electricity
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Grid Expansion
2.5x growth
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Artificial Intelligence
Rapidly growing influence
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Electricity Vehicles
60% more vehicles – 70% being EVs by 2050
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Green Hydrogen
Electrolyser demand 3.4 PWh
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Systems Thinking
Essential for stability, security, affordability
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• This region will see a marked 

increase in solar and wind 

contributions to the electricity mix, 

with significant growth expected 

from the mid-2040s onwards as these 

technologies become more feasible 

and integrated with storage 

solutions. The region is ideal for solar 

power with integrated storage due 

to its high solar irradiance, abundant 

uninhabited land, alignment of solar 

generation with peak energy 

demand for cooling, and the 

opportunity to enhance exports by 

reducing domestic reliance on fossil 

fuels.

Middle East and 

North Africa (MEA) 
Rapid deployment



#ERRAConference2025

THANK YOU
mohammed.atif@dnv.com


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: THANK YOU  mohammed.atif@dnv.com

