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Using & Calculating Irradiance in Simulation Tools 

Motivation 

• Accuracy and consistency in modeled plane-of-array (POA) irradiance 
is important for initial and weather-corrected energy models 

Solution 

• Allow flexibility to import and use many combinations of solar 
resource and meteorological data 

• Provide modeling options in simulation tools for use of different 
irradiance sources 

– GHI only 

– GHI & DNI 

– Tracked reference cell 

• Demonstrate the methods 
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TMY Data 

• NREL 

– TMY2/3 – Preloaded data sets (static)  Ready to import “TMY4” when available 

– Solar Prospector - API 

– Meteonorm 

 

 

Data Options – TMY, Measured, Custom 
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Measured Data from SunPower Commercial Fleet 

 

 

Data Options – TMY, Measured, Custom 
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Custom Weather Data 

• Non-standard TMY data provided by a customer or third-party solar resource 
provider 

• Single-year measured data (non-TMY) 

• Measured met station data 

 

 

Data Options – TMY, Measured, Custom 
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Data Options – TMY, Measured, Custom 

Custom Weather Data – Import Fields & Format 

• Flexibility: GHI, DNI, DHI 

• Completeness: Ambient Temperature & Wind Speed 

• Enhancement: Relative Humidity, Dew Point Temperature, Rainfall 
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3. Decompose DHI into diffuse components 

4. Transpose & aggregate individual components onto the 
plane of the array surface (IPOA) 

Procedure for Calculating POA Irradiance 

1. Calculate DNI (Perez 
DIRINT & DIRINDEX 
models) 

2. Calculate DHI from GHI & 
DNI 
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SPWR uses Perez DNI Model in PVSim – Why? 

Demonstrated accuracy of calculated POA irradiance 

Flexibility when  

• DNI is not available in the data set 

• Poor quality DNI/DHI data 

• Timestamp errors exist between GHI and DNI/DHI 

 

 

Consistency 

• Consistent methods across all data sources (TMY, measured, etc.) 

• Prediction-to-Test: weather-correction model consistent with energy 
prediction model 
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POA Accuracy – Diffuse Climate 

MBE = - 0.6 

• Old PVSim POA Models 

• Perez DNI + Tilted Plane Model 
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POA Accuracy – High DNI Climate 

MBE: - 0.12 
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Flexibility – Poor Quality DNI Data 
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Flexibility – Correcting Data Aggregation Errors 

10:15 10:30 10:45 11:00 11:15 11:30 11:45 12:00 12:15 12:30 12:45 10:00 
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Consistency Across Data Sources 

Residuals analysis demonstrates 

• consistency between PVSim implementation of Perez Model and 
models used to generate TMY data, and/or 

• insensitivity of POA to differences in sky models 

Metric:  

• P = [POA/GHI]i  

Residual: 

• R = PWC – PTMY 

• PWC = weather corrected 

• PTMY = original model 
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Consistency Across Data Sources 

Monthly variability in model accuracy 

• Monthly residual totals 
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Consistency Across Data Sources 

Monthly variability in model accuracy 

• Annual transposition factor relative to measured (POA/GHI) 
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Integration of irradiance models in PV simulation tools provides 
flexibility to overcome 

• Lack of available DNI data 

• Data quality issues 

Integrated irradiance models provide consistency in POA 
calculations across TMY and site-measured data 

 

 

Conclusions 




