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Abstract

This paper presents a novel technique based on artificial neural networks (ANNs) to correct the line power factor with
variable loads. A synchronous motor controlled by the neural compensator was used to handle the reactive power of the
system. The ANN compensator was trained with the extended delta-bar-delta learning algorithm. The parameters of the
ANN were then inserted into a PIC 16F877 controller to get a better and faster compensation. The results have shown that
the proposed novel technique developed in this work overcomes the problems occurring in conventional compensators
including over or under compensation, time delay and step changes of reactive power and provides accurate, low cost
and fast compensation compared to the technique with capacitor groups.
� 2006 Elsevier Ltd. All rights reserved.
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1. Introduction

In electrical systems, all inductive loads fed by alternating current draw active and reactive powers from the
line. While the active power is converted into heat, light and mechanical energy or other types of energy, the
reactive power cannot be converted. It causes the transformer, alternator, cable, protection relay and other
equipment to be larger than their rated values. Therefore, reducing the capacities of production, transmission
and distribution of the line is the result of the effects of lower power factor [1,2]. In order to get rid of this
effect, the power factor needs to be corrected [3].

In practical applications, reactive power compensations have generally been achieved by employing con-
stant capacitor groups using some relays, timers and contactors. These types of systems are known as classical
methods and have some mechanical problems, slow responses, over or under compensation and harmonics
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