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Abstract

The effects of saturation in an induction motor’s performance during a direct on-line start are studied using three different
techniques. In the first method, the motor is modeled using the well-known Electromagnet Transients Program (EMTP) with
saturation included in the magnetizing branch only. Secondly, the motor is modeled using PSpice, a popular circuit simulation
software package, where magnetic-core saturation is modeled more accurately than in EMTP. In the final method, the motor is
modeled by taking into account cross- as well as magnetic-core saturation and implemented in a dedicated computer program. A

comparative evaluation of the results is presented.
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1. Introduction

In an industrial environment, it is important to be
able to predict, as accurately as possible, the mechanical
and electrical response of electrical machinery under
different power supply disturbances. The effects of un-
balanced voltages have been well documented in the
technical literature [1,2]. Supply short-circuit faults
have been recognized as the cause of severe transients on
electrical machines. Upon reapplication of the supply,
even more severe transients can occur, depending on the
magnitude and phase of the motor’s residual back emf.
The current transient could easily exceed even that
produced at starting, which itself is typically five or six
times the rated value. It is during these conditions of
starting or reconnection of the supply that machines
encounter deep levels of saturation. It then becomes
mandatory to accurately model saturation effects for the
correct determination of motor transients.

In this paper several different methods of model-
ing saturation are studied and evaluated, including the
use of EMTP, PSpice, and a dedicated computer
program.
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2. Induction motor model
2.1. EMTP implementation

The Electromagnetic Transients Program (EMTP) is
a powerful software package for the simulation of power
systems. Included in the package is a Universal Machine
(UM) model. The model used in EMTP is as follows:
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