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Agenda 

• Center for Advanced Power Systems: An Overview 

• Background 

• Voltage regulation via line drop compensation 

• The role of the PI System 

• Future Work 



4 © Copyright 2011 OSIsoft, LLC. 

CAPS Overview 
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CAPS Capabilities 
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Research Objective 
• Explore the impact of high-
penetration PV on the distribution 
grid 

– Over-voltages along distribution 
feeder 

– Operational issues caused by 
reverse power flow 

– Various feeder topologies 

• Develop solutions to overcome PV 
integration challenges 

– Reconcile existing feeder voltage 
control techniques with high 
penetration of distributed PV 



7 © Copyright 2011 OSIsoft, LLC. 

Radial Distribution System Model 
• 6 miles in length 
 
• Mixture of residential load and 

commercial loads ranging from 0.3 MW to 
5 MW. The total load is 11 MVA.  
 

• Primary feeder voltage is 12.5 kV. 
Secondary voltages are 240 V for 
residential loads and 600 V for commercial 
loads.  

 
• Two voltage regulators are employed – 

one in the substation and another at 2.6 
miles from the substation 

Taken from NREL study: Distribution System Voltage 

Performance Analysis for High-Penetration PV 
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Feeder Validation 
PSCAD Results
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Impact of Penetration Level on Voltage 
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Penetration is defined as: 
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Impact of PV System Location on Voltage 
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Impact of Reverse Power Flow on Voltage 
Effect of Reverse Power Flow on the Voltage Profile 

with 30% PV Penetration placed at Bus 7  
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Line Drop Compensation Method 
Zone 1 Zone 2 
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PSCAD Feeder Model 
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The PI System’s Role in Extending  Research 
Microgrids for a Sustainable Energy Future Potential Benefits of  a PI System 

 
•Provides for a “smarter” grid system that can 

produce better power management 

•Development of control systems that allow 
utility companies to communicate with 
consumers to create the most efficient means 
of distribution and consumption of power 

•Supervisory control capability for intelligent 
system protection operation schemes 

•Allows for the mass infiltration of plug-in hybrid 
electric vehicles  
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Lab Implementation of the PI System 

KVM 

Switch 
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Future Plans and Next Steps 

• Explore the performance of several voltage 
regulation schemes for realistic inputs 

– Solar irradiation data  

– Loading profiles 

• Investigate the system protection operation in 
high penetrated PV systems 
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Questions 

Shawn Henry 

Energy Conversion & Integration Group 

Florida State University | CAPS 

Email: henry@caps.fsu.edu 

Phone: 850-645-2521 

mailto:henry@caps.fsu.edu


Thank you 
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