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MOTIVATION
•

•

•

The implementation of solar panels, not only in houses and
buildings, but in large scales too as the solar farms, is affecting
the way energy is distributed.
Due to the variability of solar generation, caused by weather
dependence, the voltage in the distribution feeder will deviate,
causing flicker or overvoltage.
One of the solutions to this problem is to use reactive power
controlling devices that will maintain the voltage within a
certain range. The Static VAR Compensator (SVC) is the device
used in this research and the objective is to show that
implementing this devices in the distribution system a more
resilient distribution system to weather conditions will be
created.

•

20 bus system
As shown in Figure 3, implementing SVC devices in a bigger
system, with 3 solar panels, 20 buses and 3 SVCs will give a better,
faster and more reliable system. While the changes in the voltage
without implementing the SVC is above the acceptable range of ±5%
of the reference voltage, with the SVC the voltage is almost constant
through the execution time.

SVC
•
•

The Static VAR Compensator (SVC) is a device which is used to
regulate the voltage of the system at the point of connection.
When the system is heavily loaded, the voltage at the bus
drops to a low value and the SVC has to inject reactive power
to raise the bus voltage. Similarly, when the system is lightly
loaded, the SVC has to absorb reactive power and the voltage
at the bus is reduced to a safe value.

Fig. 3. Graphs of voltages in the connection of the 20 bus system and the SVCs,
comparing it with and without SVC.
Fig. 1. SVC V-I characteristics.

SIMULATIONS
For this research 2 cases were considered. The first one
considers 4 buses and the second considers 20 buses. The idea is
to first see the SVC influence in a smaller distribution system and
then be able to implement more variability to the system,
implementing more loads, SVC devices and solar panels.

RESULTS
• 4 bus system
To verify if the SVC is working as expected the system was
simulated with and without SVC. The voltage reference is 1 p.u.
and, as it is possible to see in Figure 2, when using SVC the SVC
bus voltage changes, but it is kept smaller than the acceptable
range of change, ±5% of the voltage reference.

Fig. 4. Graph of voltage profile along the feeder.

Conclusion
SVC absorbs or supplies reactive power at the point of connection
and based on this, the voltage at that SVC bus is maintained within an
acceptable band. Introduction of more solar panels into the system
causes variations in the bus voltages, but with the implementation of
this SVC the bus voltages are ensured to be within an acceptable
range.
Fig. 2. Graph of voltage in the connection of the 3 bus system and the SVC, comparing it with
and without SVC.
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