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April 28th 2025 Spain/Iberia Blackout

▪ Why do we care?

▪ Spain and Portugal have a long, 
leading history of renewable energy 
development

▪ Many public discussions echo the US

▪ This was a stability failure:   Not 
resource adequacy, not forecasting 

▪ A day in the life - conditions just before*:

▪ 32 GW generation, serving

▪ 25GW demand (Spain)

▪ 2.6 GW to Portugal, 0.9 GW to France**, 
0.8 GW to Morrocco

▪ 3GW to pumped hydro energy storage

▪ NOT outside of normal exports

▪ 75% from renewables, mostly solar.  
Representative of April

*from Wikipedia

CIGRE Report: Inter-area 
oscillations in the 
Continental European 
power system: events 
analysis and 
countermeasures. 2020
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What happened?

▪ We’ll start with “what did we see?” 
(“why did it happen?” comes later)*

▪ Unrolling event over about ½ hour. 

▪ Sequence:

▪ Oscillations (we’ll look more at this 
topic later today)

▪ Operator reaction (to address 
oscillations)

▪ Instability... Leading to the system 
unraveling:

▪ Unit trips, then separation 
(islanding), then final chaos

*This is deliberately high level; there are good references that dive much deeper than we’ll go today.
https://www.entsoe.eu/news/2025/05/09/entso-e-expert-panel-initiates-the-investigation-into-the-causes-of-iberian-blackout/
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Immediate Fog of Speculation and 
Misinformation

▪ Jump to conclusions.  

▪ In early days of May, the exact cause remained under investigation

▪ But prompted discussion of high share of renewables

▪ “early analysis suggest the blackout is unlikely to have been caused by Spain’s high share of renewable 
energy”...” but, highlighted need for continued investment in power grid stability...” (from grid operator)

▪ Nevertheless, the lack of facts didn’t silence many, e.g.:

▪ Spanish far-right Vox party attributed blackout to over-reliance on renewables..

▪ “...greater amounts of renewables may have made the grid susceptible to outages...”

▪ ...”easier to keep the system functioning if conventional oil & gas had larger presence”  (Eurasia 
Group) 

▪ “...brought attention to mechanical inertia...”  “at the time 80% of supply from grid-following 
inverters with little rotating mass on the grid”...

▪ From the fringes: “cyberattack”, “Ursula von der Leyen’s fault”, “induced atmospheric vibration”, “solar 
flares”, faked photographs,...etc.

Nick’s commentary same ol’ same ol’ : “we need inertia”, “it’s the renewables fault”, blah blah blah 

When things fall apart, there’s always a frequency term...doesn’t equate to causality.

Forensics take time.   We have a NERC process (NTSB parallel) 
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What (probably) caused it? 

▪ Mostly facts, still some informed speculation

▪ Cause of oscillations still not fully understood.  Oscillations do not appear to have caused the event, but

▪ Operator actions to reduce them pushed system to operating condition that was somewhat unfamiliar

▪ Something was just enough different this time to cause a stability failure

▪ Voltage situation when from bad to worse.   Towards ‘loss of voltage control’..i.e. “voltage instability”

▪ Some conventional resources failed to respond or even did the wrong thing;  Some distributed resources 
tripped.

▪ Widespread, relatively chaotic tripping of resources.

▪ THEN, the frequency went south.  A consequence, NOT a cause.

• NREL “April 28th 2025 Iberian Blackout: Analysis of available information”; Jose 
Daniel Lara, Ben Kroposki, Tarek Elgindy, Rodrigo Henriquez-Auba, Jarrad 
Wright

• https://research-hub.nrel.gov/en/publications/april-28th-2025-iberian-
blackout-analysis-of-available-informatio
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What did we learn? 

▪ Where renewables to blame? Not directly.  

▪ High levels pushed system (economically) towards somewhat unfamiliar territory (planning issue)..but not terra 
incognita – they’d been near here often before!

▪ Some convention (synchronous) generation misbehaved (compliance/monitoring issue)

▪ Rules/practice under-utilized beneficial contribution from renewables (rules/requirements issue)

▪ Unintended consequences

▪ Actions known to aid one observed problem – oscillations – had unstudied (note word choice) impact on a 
different stability concern – voltage collapse

▪ Could it happen here (US/NA interconnections)?

▪ US voltage practice is better (Nick’s opinion), but far from ideal (also Nick’s opinion)

▪ NERC rules requiring regular testing and model validation reduce the risk of all generating resources failing to 
act as expected and mandated.   Perfection is not possible.

▪ Planning practice does somewhat better at looking for ‘unintended consequences’

▪ Attention to voltage, especially high voltage, is less good than it could be (Nick’s opinion)

▪ Focus on frequency may be distracting us from other risks (especially voltage) (Nick’s opinion)

Stability worries aren’t just for specialists
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Thanks

Nicholas.miller@hickoryledge.com

Julia@esig.energy

mailto:Nicholas.miller@hickoryledge.com
mailto:Julia@esig.energy
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Parking Lot
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outline

▪ April 28th 2025 Spain/Iberia Blackout; (why do we care?)

▪ What happened? (High level overview)

▪ Near-term reaction.  (Immediate Fog of Speculation and Misinformation)

▪ What really seems to have happened (What (probably) caused it? )

▪ Lessons learned
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