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Evaluation of Optimal Voltage Control Modes of Inverters in Photovoltaic Power

Generation Systems
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Abstract

This study investigates the appropriate voltage control modes of inverters in
solar photovoltaic (PV) power generation systems connected to a 22 kV medium-
voltage distribution network of the Provincial Electricity Authority (PEA). Four control
modes were simulated: Constant Power Factor Mode (CPF): Maintains a constant
power factor. Voltage-Reactive Power Mode (VQ): Adjusts reactive power according
to voltage changes. Active Power-Reactive Power Mode (PQ): Independently
controls active (P) and reactive (Q) power. Constant Reactive Power Mode (CQ):

Keeps reactive power (Q) at a fixed value.

Power flow analysis was conducted using MATLAB, based on real data from
the 22 kV PEA distribution system. The aim was to evaluate how the location of PV
systems affects voltage regulation. The results serve as a basic guideline for selecting
the proper inverter control mode to improve voltage stability and efficiency in the

power distribution system.



