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PROBLEM STATEMENT

With the addition of reverse power due 
to Solar (Photovoltaic or PV) panels, 
we want to analyze how this reverse 
power flow would impact a small 
distribution system.

2



PROJECT GOALS
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1 2 3
Implement PV into 
the IEEE 13-bus 
distribution system

Run a power flow 
analysis on the 
system

Test whether the 
PV will bring the 
bus voltages within 
5% of the optimal 
operating point



PV (Photovoltaic) Panels 
Our PV Profile:

Data from the National Solar Radiation 
Data Base

Transformed to 
per unit
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OpenDSS 
Implementation
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Reasons for using OpenDSS

• Needed a program that could be 
changed dynamically

• Open source so we didn’t run into 
licensing issues 

• Ease of communication with other 
software such as Python
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OpenDSS Objectives

• Implement PV profile into the system to see 
how the distribution system reacts.

• Create Plots of the Power, Voltage, and Current 
of a specified node over a specified time 
interval.

• Export all Data to a CSV file to later be 
analyzed.
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We added solar power to Bus 
680 and then analysed its 
response to the power.

IEEE 13 Bus
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We also added monitors to the 
system so that we can monitor 
to get all the data as shown.



OpenDSS Script
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We added monitors to the system so 
that we can monitor to get all the data 
as shown. 



Figure 1 shows a schematic diagram of the 
PVSystem device model recently implemented 
into OpenDSS version 7.4.1 at Build 28. 
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PV in OpenDSS



Power Voltage
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Power Voltage
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Power Voltage



Simulink 
Implementation
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 Input Power  Output Power

At a power factor of 1 so there will 
be no reactive power

At Bus 680
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3-Phase Voltage 3-Phase Current

At Bus 680
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Conclusio
n

• After analysis, the resisential PV will 
not overload bus 680

• Phase B voltage on the bus is about 
1% away from overloading the bus.

• This is a concern and will need to be 
watched when adding more PV 
panels to the system.
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