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ABSTRACT

The rapid development in the field of permanent magnet material has rekindled interest in
the permanent magnet electrical machines. In the last couple of decades, the price of high density
permanent magnet has come down to an affordable level. The availability of the material like
Neodymium-iron-Boron (NdFeB), has improved the characteristics of many permanent magnet
machines such as Brushless DC machine, Permanent magnet synchronous machine, Switch reluctance
machine etc. Due to decreasing natural resources, conservation of energy has become one of the
most important aspects of our time. It has been proven time and again that higher the efficiency of a
machine, the better is its energy saving performance. The use of magnet material can increase the
efficiency of the electric machine to a great extent. In a permanent magnet generator, field excitation
is provided by permanent magnet material. As a result, the carbon brushes, slip rings, field winding
and its copper loss, dc supplies are eliminated. There is also possibility of reducing the size and
weight. The concept of permanent magnet generator is not very recent. In fact there exist permanent
magnet generators (PMGs) for many years; still their applications are limited. The conventional
PMG has a very big disadvantage over other types of generators, due to the constant nature of the
field excitation, voltage regulation varies with load. But the interior type permanent magnet machine
has an inverse saliency ratio, which can be exploited to improve the voltage regulation characteristic
as well as its constant power capability. In this paper, the performance of an Interior Permanent
Magnet generator (IPMG) has been discussed. Its option as a grid connected generator has been
explored. Its merit and demerit over a conventional synchronous generator have been discussed and
analysed.

1. INTRODUCTION

The electrical machine with permanent magnet excitation is gaining more and more attention
from the research community as well as the power industry. The development in the field of permanent
magnet material has made them affordable. In order to conserve energy, high efficient systems are
requirements of our time. The permanent magnet machines are considered to be one of the most
efficient electrical machines of the present day. The main advantage of permanent magnet excitation is
the omission of carbon brushes, rotor slip-rings, field winding and its losses along with smaller size
and weight for the same power rating. But all these merits are offset by the one main disadvantage - the
constant rotor magnet field. Since the magnet field can not be altered easily, the terminal voltage of the
PM generator will vary with load. But whenever a synchronous generator is connected to a large
interconnected power system containing many other generators, the voltage and frequency at its
stator terminal are fixed by the whole system. Hence a generator with inherent capability of voltage
regulation is desirable. The lack of this capability has limited the conventional permanent magnet
generator operation to isolated systems like portable or emergency power supply, field excitation
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