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ABSTRACT

The distribution system is connected to main feeder using radial connection which is
caused the power loss in the power system. Therefore, this thesis proposes the optimal placement of
large-scale photovoltaic (PV) power generation systems in primary distribution systems for
reducing the power loss and improving the voltage profile of the system.

The proposed study on this thesis is applied on the model of IEEE 33-bus radial
distribution system by using at the based voltage and based apparent power that are 22 kV and
25 MVA respectively. The total real power and reactive power of system load are 3.72 MW and
2.3 MVar. This analysis is computed by MATLAB program. The trial methods of PV power plant
in each bus and Tabu Search are used to find the optimal placement of the PV power plant. Then,
the PV power plant with the sodium-sulfur battery is installed at the best location under low power
loss condition. These are operated under the voltage stability and static loading conditions.

The simulation results found that the power loss of the IEEE 33-bus radial distribution
system without PV power plant is 77.0135 kW. After installed the PV power plant into bus no. 25,
the power loss is 48.6791 kW and the power loss can be reduced to 36.79 %. The last simulation
result shown the 1 MW PV power plant combined with the 200 kW sodium-sulfur battery to
distribution system at bus no. 25. This proposed method is to improve the power generation and to
reduce power loss on power system in order to increase the power system stability and reliability.
The technology of power compensating systems with sodium sulfur battery is still being developed

continuously for power system applications in the future.

Keywords: photovoltaic power plant, optimization technique, power loss
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