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Abstract

Analysis of PV Fleet Performance in Western United 

States During August 2020 Extreme Heat Wave
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Starting in June 2020 through the end of that year, the western and central 

United States experienced a widespread heat wave and drought, which 

resulted in US$5.44 billion (CPI-adjusted) worth of damages. The ongoing 

heat and drought produced record large wildfires across the region, 

responsible for an additional US$19.9 billion in damage. These natural 

disasters directly impacted the energy system in the western US, leading to 

power blackouts in August 2020. In this work, we analyze the NLR PV Fleets 

data set, focusing on the geographic area covered by the Western 

Coordinating Council (WECC). We find that over the 10-day period from 

August 14 through 24, the median PV system produced 12% lower energy 

than expected, with some locations experiencing total losses of around 30%. 

Analyzing the spatial-temporal structure of the data and supplementing with 

limited operational current and voltage data where available, we find that 

system underperformance was more strongly impacted by irradiance 

reduction from wildfire smoke rather than by the high heat itself.

Major Findings

• 2535 inverter power signals included in study

• 649 of those have DC current and voltage

• Median system produced 12% less energy than expected during August 

14–24, 2020

• Some locations saw 30% lower energy than expected

• Instantaneous power losses observed >50% below the baseline

• Strong correlation between energy loss and smoke coverage 

• Much weaker correlation with high temperatures

• Observed reduction in both current and voltage, with current being a 

roughly 3x larger effect

Aug. 14-24, 2020 

Data points: 2535

Median: 11.9 %

Mean: 12.5%

Percentage loss

Site-aggregated energy loss relative to 

historical baseline over event period

Correlation matrix over entire event period. Smoke label has 

a strong negative correlation while daily max temperature is 

weakly correlated.

Visualization tool for mapping system underperformance on historical smoke and temperature 

data, with 8/15/25 selected. Quantitative analysis supports a strong correlation of energy loss 

with smoke, but not temperature.

Correlations between performance loss, smoke, and temperature on 8/15/2020.


