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Abstract 2 0 7 5 7 8

Capacitor installation for reactive power compensation is normallyr required in distribution
#system planning for power loss reduction because economic benefits from the savings may
_outweigh the cost associated with the installation. The capacitor placement problem is twofold

that need to be sirﬂultaneously considered- firstly, location and secondly, types, number and sizes.
In this research, the objective function of the problem is to minimize the total cost comprising the
costs of capacitor investment, energy loss and peak demand loss, while retaining the voltage
magnitudes of all the load points within prescribed allowable limits for different load levels. The
capacitor installation problem is solved by a particle swarm method, whereas the system power
loss and voltages of the load points are calculated from a distribution power flow algorithm based
on the backward-forward sweep technique

The analysis is extended to take into account nonlinear electrical loads which at present have

significantly increased owning to widely used power electronics-based devices. The presence of
these devices introduces considerable harmonic currents into the system. For this reason, if
capacitor banks are not properly sized and placed along feeders, they could, for example, damage
equipment insulation, increase capacitor failure, and interfere with communication system due to
possible resonance at one or several harmonic frequencies. Therefore, the harmonics constraint is
integrated into the capacitor placement problem to assure that an obtained solution does not result
in excessive harmonic distortion.

 The effectiveness of the developed methodology is demonstrated by the distribution system

at bus 2 of Roy Billinton Test System (RBTS) and a distribution system of Provincial Electricity

Authority (PEA). The study results indicate that the method can give the optimal placement and

sizing of capacitors that yield the lowest total cost over the planning horizon.





