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Agenda 
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 Introduction to PVSim 

– Why SunPower chooses to operate its own simulation tool, despite 
pushback from customers 

 Validation practices 

– SunPower’s validation history 

– Importance of using indoor and outdoor measurements for validating 
database values 

– How accurate is accurate enough? 

 Soiling: How to manage the greatest source of uncertainty in 
key regions 

 Need for standards to help guide model acceptance 



PVSim: SunPower’s Performance Prediction Tool  
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PVSim: SunPower’s Performance Prediction Tool  
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PVSim: Why a Proprietary Simulation Tool? 
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 SunPower sells energy production systems 

– Customers need to know how much power and 
energy their system will produce over time 

– SunPower needs to know how to price these 
systems 

 SunPower selects, develops and assembles the best models 

– Most are publicly available models (irradiance, Sandia performance) 

– Some are specific to our proprietary products (tracking, shading) 

 PVSim allows us to explicitly model our current, future and 
conceptual products with a high degree of accuracy 

 SunPower has more than 650 installed systems for 
evaluating the accuracy of PVSim 



PVSim: Validation Practices 
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Validation: Indoor and Outdoor Measurements 
 Commonly-used models with manufacturers data-sheet values can 

incorrectly predict modules’ response to irradiance and spectral variations 
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SunPower simulation tool 
 PVSim provides accurate prediction across a range of applications.  On 

average, annual energy delivery is 1.2% greater than predicted.  
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Powerguard = flat fixed mount 

T0 = horizontal 1-axis tracked 

T10 = 10° fixed tilt 

T20 = 20° tilt 1-axis tracked 
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Soiling: the greatest source of uncertainty 

 Simple soiling models work well most of the time, but modeling soiling 
well in all climates and regions is difficult because it is a complex 
function of 

 Soiling composition 

 Variable rainfall  

 Ambient conditions 

 Surrounding environment 

 Um, migration patterns 
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Soiling: the greatest source of uncertainty 

 Some extremely “uncertain” soiling cases 

 

 

 

 

 

 

 

 

 

 

 

 A ridiculously uncertain soiling case 
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Need for Performance & Simulation Standards 

 Requirements for validation and model evaluation (this program) 

 Reconciliation of the models and the 3rd-party field test data 

 

 

 

 

 Testing standards: quality & audits 

 Account for baseline and evolving module ratings 

 Clear understanding of the metrics 

 Delivered AC Power 

 Energy 

 Yield (kWh/kWp – with focus on the Wp rating) 

 LCOE (levelized cost of energy) 
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Thank You 


