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ABSTRACT

This research proposes study and development of reactive power compensation with DVR for 22-
kV power distribution systems. DVR is a series compensator used in power distribution systems in order
to regulate load voltage at a critical location, which is examined by weakest bus identification. The
determination of the weakest bus is based on the maximum reactive load allowance of load buses. The
most vulnerable bus in the system corresponds to the bus having the smallest maximum permissible
reactive load. In this research, a steady-state current injection model of DVR is proposed and used for
power flow calculation. The Gauss-Seidel and Newton-Raphson methods are employed to solve a set of

‘nonlinear power flow equations. The proposed schemes of DVR operations are derived from loss
minimization. The weakest bus evaluation by using voltage stability indices is determined to be an
appropriate location of the DVR installation used in the research. When the location of the DVR is
successfully assigned, its optimal size can be obtained by solving a relevant constrained optimization
problem using Sequential Quadratic Programming (SQP). As a result, installing 2 DVR in power
distribution systems solution enhances efficiency, reliability and voltage stability of electric power
distribution systems. In addition, to modernize a power distribution system where shunt compensators,
e.g. capacitor banks, have been already installed, coordination between DVR and capacitor banks is

illustrated.
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