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Standalone Power Supply 
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Problem - Static current command 
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Desired characteristics 
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Solar Simulation Concept 

ANDERSON ELECTRIC CONTROLS, INC. 



ANDERSON ELECTRIC CONTROLS, INC. 

Solar Simulation Hardware 

Solar Simulator 
Power Supply 

CPU reset relay 

Ethernet Ports 

Fiber-optic 



• ACSYS Power Controller (APC) 
• High speed fiber-optic ring 

• Gigabit Ethernet ports 

• Algorithms executed at 18 kHz 

• Basic simulation mode  
• Array parameters entered manually 

• Dynamic simulation mode 
• Parameters set from table-based profiles 

• Profiles can be modified easily using Excel or any other 
spreadsheet editor 

• Adjust parameters and setpoints on the fly 

• Over/under voltage protection 

• Built-in data acquisition engine 
• All channels are sampled synchronously 

• Programmable gather rate (0.1 Hz to 18 kHz) 

• Up to 16 user-selectable channels (voltage, current, etc) 

 

 

 

Solar Simulation Features 

Our 3rd generation controller: 
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• Enter array parameters manually 
• All parameters can be changed on the fly 

• Adjustable array parameters 
• Nominal Irradiance 

• Nominal Temperature 

• Open circuit voltage (Voc) 

• Open circuit voltage at 200 Watts/m2 (Voc_200) 

• Short circuit current (Isc) 

• Power temperature coefficient (βp) 

• Voltage temperature coefficient (βv) 

• Voltage fill factor (FFv) 

• Current fill factor (FFi) 

• Setpoints 
• Irradiance (Watts/m2) 

• Temperature (deg. C) 

 

 

Basic Solar Simulation 
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• Dynamics defined by profiles 

• What is a profile? 
• List of commands executed in order 

• Each command is executed at the desired time 

• Stored in CSV format 

• Profile features 
• Up to 100,000 steps (rows) 

• Linear interpolation between steps 

• Time resolution down to 250 μs (4 kHz) 

• Pause / resume at any time 

• Go forward or backward to any step 

• Can be used in conjunction with basic solar 
simulation (e.g. parameters can be changed 
manually while a profile is running) 

• Up to 5 profiles can be stored in the APC at 
any time 

 

 
 

 

 

Dynamic Solar Simulation 
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Profile Example 
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Step # 

Time when 
step is 

executed 

Irradiance 
Cmd 

Temperature 
Cmd 

Other 
commands 



• APC can sample system parameters synchronously 
• All channels sampled from deterministic clock for data alignment 

• Up to 16 channels 

• Data sample rate is user-programmable 
• 0.1 Hz to 18 kHz 

• User-programmable filters 

• Save to CSV file for later analysis 

• Provides digital oscilloscope functionality 

• Available signals: 
• Calculated parameters: Vmp , Imp , ηmppt , etc. 

• Measured parameters: Vbus , Ibus , etc. 

Data Acquisition 
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