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THE ISSUE: SOLAR ECLIPSE OF AUGUST 21, 2017

• A total solar eclipse will occur over North 

America on August 21, 2017

• The eclipse will range from 60% to 90% of 

(from south to north) total in California

• The eclipse can potentially impact grid 

operations in several ways:

o Solar generation

o Wind generation

o Load  (temp and other wx variables)
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APPROACH TO ASSESS THE IMPACT: 

RUN WRF WITH SOLAR ECLIPSE MODULE

• WRF Solar Eclipse Module developed by 

Alex Montones at University of Barcelona

oDocumented in Journal  of 

Atmospheric Chemistry and Physics

• 24 hr WRF forecasts initialized at 1200 

UTC (5 AM PDT) on day of the eclipse

o Weather from Aug 21 in 5 prior yrs

o Initialized from GFS analysis

o BCs from GFS forecast

• Solar Irradiance and winds extracted from 

WRF forecast for each utility-scale  wind/ 

solar generation resource

oStatistical power curve for each 

facility used to estimate production
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WRF CONFIGURATION

• 2.5 km grid resolution

• 50 layers

• Physics

• Boundary layer: MYNN 2.5

• Land surface: Pleim-Xsu

• Short wave radiation: Goddard

• Long wave radiation:  Goddard

• Microphysics: WSM6

• Moist convection scheme: None
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REGIONAL AGGREGATES: SOLAR CAPACITIES
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Region Capacity 

(MW)

North San Joaquin Valley 200

South San Joaquin Valley 2543

Mojave 3211

Southern Nevada 1255

CO River Valley 1613

Coachilla/Imperial Valleys 1029

LA Basin 128

System 9983



REGIONAL CAPACITIES:  WIND AGGREGATES
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Region Capacity 

(MW)

Northern CA 102

Solano 1010

Altamont 237

Tehachapi 2856

San Gorgonio 624

Kumeyaay-Ocotillo 470

System 5299

Solano

Tehachapi



LOAD FORECASTING REGIONS

UL and the UL logo are trademarks of UL LLC © 2017. Proprietary & Confidential. 7

Region # of Sites

N CA Coastal 5

N CA Inland 6

LA Coastal 5

LA Inland 4

San Diego 4

System 24

N CA 

Coastal

San Diego

N CA 

Inland

LA

Coastal

LA

Inland



2015 SIMULATION: DIFFERENCE IN SOLAR RADIATION
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ANALYSIS TIME LINE
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IMPACT ON SOLAR-BASED GENERATION
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System-wide:  

Absolute Change in Solar Energy Production (MWh)



SOLAR GEN PROFILES: 2015 – CLEAREST CASE
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SOLAR GEN PROFILES: 2014 – CASE WITH CLOUDS
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IMPACT ON WIND-BASED GENERATION
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System-wide:  

Change in Wind Energy Production (MWh)



WIND GEN PROFILES: 2015 – WESTERLY FLOW
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WIND GEN PROFILES: 2016 – WEAK UPPER FLOW
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IMPACT ON TEMPERATURE
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Load Model Regions:  

Difference in Weighted Average Temperature
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TEMPERATURE PROFILES: 2015 – WESTERLY FLOW CASE
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N CA Inland

N CA Coastal LA Inland



TEMPERATURE PROFILES: 2013 – SOUTHERLY FLOW CASE

N CA Coastal

N CA Inland

LA Inland



SUMMARY

• A version of the WRF model was used to simulate the potential impact of the August 21, 

2017 eclipse on solar radiation, wind and temperature over CA

• Simulations executed for Aug 21 in the previous 5 years (2012-2016)

• Impact on solar generation

o Solar gen reduced by an average of 9000 MWh during eclipse period

o Slight increase in solar gen in afternoon after eclipse

• Impact on wind generation

o On average, wind gen increased very slightly during eclipse

o Wind gen decreased by 3000 to 6000 MWh after the eclipse (afternoon and overnight)

• Impact on temperature

o Average temperature reduction of 2 to 3 F and peak of 5 to 6 F during eclipse period

o 1.5-2.5 F reduction in temperature persisted thru the afternoon in N CA Inland areas
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