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SAM Webinar Schedule for 2015 

• Introduction to New SAM! 
o Nov 20, 2014: Janine Freeman 

• Sizing Photovoltaic Systems in SAM 
o Dec 18, 2014: Janine Freeman 

• Parametric and Statistical Analysis in 
SAM 
o Jan 22, 2015: Paul Gilman 

• Modeling Power Towers in SAM 
o Feb 19, 2015: Mike Wagner 

• Scripting in SAM with LK 
o Mar 19, 2015: Aron Dobos 

• Modeling Wind Systems in SAM 
o Apr 16, 2015: Janine Freeman 

• SAM’s Residential Third Party Financial 
Model 
o Aug 20, 2015: Nate Blair 

• Battery Storage for PV Systems in SAM 
o Sep 17, 2015: Aron Dobos 

• All sessions last one hour and begin at 1 p.m. Mountain Time 
• You must register to participate 
• Registration is free, but space is limited 
• More details and registration information on Learning page of SAM website 

Details 

https://sam.nrel.gov/content/resources-learning-sam 

System Advisor Model 
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Webinar Outline 

• PV Sizing Demo 
• DC to AC System Sizing 
• Sizing Distributed Systems for an Electric 

Load 
• Limitations of SAM for System Sizing 
• Q & A 

System Advisor Model 



PV Sizing Demo 
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Defining System Size 
System Advisor Model 

𝐷𝐷 − 𝐴𝐷 𝑅𝑅𝑅𝑅𝑅 =  
𝐷𝐷 𝑐𝑅𝑐𝑅𝑐𝑅𝑅𝑐 𝑅𝑜 𝑃𝑃 𝑚𝑅𝑚𝑚𝑚𝑚𝑚 (𝑘𝑘)
𝐴𝐷 𝑐𝑅𝑐𝑅𝑐𝑅𝑅𝑐 𝑅𝑜 𝑅𝑖𝑖𝑚𝑖𝑅𝑚𝑖𝑚 (𝑘𝑘)

 

𝑁𝑅𝑚𝑚𝑐𝑚𝑅𝑅𝑚 𝑐𝑅𝑐𝑅𝑐𝑅𝑅𝑐 𝑅𝑖 𝑆𝐴𝑆 = 𝐷𝐷 𝑐𝑅𝑐𝑅𝑐𝑅𝑅𝑐 𝑅𝑜 𝑃𝑃 𝑚𝑅𝑚𝑚𝑚𝑚𝑚 (𝑘𝑘) 
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DC-AC Ratio Limitations 
System Advisor Model 

Images from http://www.lowcarboneconomy.com/profile/sec_industrial_battery_co_ltd/_products_and_services/sec-s_series_photovoltaic_panels/9213  
and http://solarenergy.advanced-energy.com/commercial-solar-inverters/AE-500TX 

PV Panel: 215 kW DC 

Inverter: 36 kW AC  

Desired system size: 100 kW DC 
Desired DC-AC ratio: 1 

Number of modules:     58 
Number of inverters:     3 
Actual DC-AC ratio:         0.92 

Number of modules:      58 
Number of inverters:      2 
Actual DC-AC ratio:         1.39  

EXAMPLE 
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PV Sizing Demo in SAM 



DC to AC System Sizing 
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Selecting a DC-AC Ratio 

Ideal DC-AC ratio isn’t always 1: 
• Price difference in inverter sizes 
• Inverter efficiency- inverter’s kW-DC rating 

 

System Advisor Model 
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Selecting a DC-AC Ratio 

Ideal DC-AC ratio isn’t always 1: 
• Planning for degradation of PV modules 

System Advisor Model 
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Selecting a DC-AC Ratio 

Ideal DC-AC ratio isn’t always 1: 
• Infrequent occurrence of rated module 

conditions (aka planning for inverter clipping) 

System Advisor Model 
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Selecting a DC-AC Ratio 

Inverter Voltage Specifications 
• System performance is reduced if the inverter 

is not operating within MPPT range 
• Inverter could be damaged or warranty could 

be voided if DC system voltage exceeds 
maximum inverter rated voltage 

System Advisor Model 
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SAM’s Inverter Sizing Information Macro 
System Advisor Model 



Sizing Distributed Systems for 
an Electric Load 
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Distributed PV Sizing Considerations 

Sizing a system 
to meet 100% 
of a building’s 
electric load 

Budget 
constraints 

Space 
constraints 

Ideal PV 
system size 

Utility 
interconnection 

requirements 

System Advisor Model 
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Electric Load Input Options Demo 
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Electricity Rates 
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Budget Constraints 
System Advisor Model 
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Space Constraints 
System Advisor Model 
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Comparing Results 
System Advisor Model 
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Optimizing Your System Size 

Parametric Analysis 
 

System Advisor Model 



Limitations of SAM for System 
Sizing 
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Limitations of SAM for System Sizing 

• Does not perform a full electrical model 
• Does not show frequency effects 
• Does not properly model inverter operation if the string 

voltage is outside of the MPPT range 
• Assumes that the grid can handle any level of power 

created for distributed system models 
• Does not calculate wiring losses (% loss) 
• Cannot currently model stand-alone systems (system 

must be grid-tied) 
• Does not model lifetime power production- degradation 

is applied to the first year production which does not 
appropriately model clipping in the out-years 

System Advisor Model 



Thank you! Questions? 
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