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AN ANALYSIS OF MEDIUM POWER DISTRIBUTION SYSTEM CONNECTED
TO THE POWER PLANT BY COMPUTER SOFTWARE
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@) Abstract

This research focuses on solving problems of power distribution systems
that are connected to solar power plants. The problem is that the power loss
is high, and the voltage is not within the standard. The objective focuses on the
optimal size and location of the power distribution system’s battery storage
system installation. To reduce power losses in the power distribution system
and improve the voltage within the standard. It also provides the best investment
value through the Internal Rate of Return (IRR) and the Payback Time (PBP). The
researcher analyzed the power loss and voltage balance power flow at steady-
state with DIgSILENT PowerFactory software. It is using data from the complex
power distribution system of the Provincial Electricity Authority. A 20-bus model
was used to control a solar power plant’s power factor with a unity power factor,
using a base voltage of 22 kV. Specify the variable value (n) is the bus that
connects the energy storage system linked from bus 1 to 20 and the energy
storage system’s size (b) from 10%-100% of the amount of excess energy.

The study results reveal that installing a two-megawatt-hour system
(b = 10%) and the electrical plant bus (n = 20) can reduce energy loss by 8.1%.
Besides, it helped increase the voltage level from 20.847 kV (0.947 PU) to the
standard of 21.124 kV (0.960 PU) and had the best investment value based on
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an Internal Rate of Return of 5.1% (IRR = 5.1%), with a payback period of 18
years (PBP = 18).

Keywords: Voltage Level, Energy Loss, Battery Storage, Solar Power Plant
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