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A Study on Faults Modeling of Induction Motor
Using the Coupled Magnetic Circuits

DAESUK JOO

Department of Electrical Engineering, The Graduate School,
Pukyong National University

Abstract

Three-phase induction motor is the most important one because of its simplicity, low
cost and ease of operation. Condition monitoring and diagnostic faults used for
increasing machinery availability, performance and machine life. It is also used for
reducing consequential damage, spare parts inventories-and breakdown maintenance.

Asymmetrical operation of the induction motor results in poor efficiency which
eventually leads to the failure of the motor. An intrinsic rotor “eccentricity is
unavoidable in real machines. Broken rotor bars can be a serious problem with certain
induction motors due to heavy duty cycles. Although broken rotor bars do not initially
cause an induction motor to fail, there can be serious secondary effects.

Motor analysis is important to |diagnose faults at early stages. A conventional d-q
model is not suitable for' analysis. under motor faults. Toliyat and others have
developed an analysis' method “for modeling the multiphase cage induction motor. The
model considers the magnetomotive force(MMF) harmonics using winding function
approach. The stator currents. are obtained by means of the. coupled magnetic circuits.
The model is used effectively to-simulate different types—of machine faults, such as
air-gap eccentricity and broken rotor bars. Magnetic circuit and d-q model do not
require lots of computation time but finite element method(FEM) requires lots of
computation time.

This paper focuses on the faults modeling of three-phase squirrel cage induction
motor with the rotor static eccentricity, the broken rotor bars, and the mixed fault at
steady state. Self and mutual inductances for the machine are calculated by using the

winding function. Stator currents are obtained by means of the coupled magnetic



circuits. The proposed mixed fault model is similar to Toliyat’s. The simulation results
are identified by the frequency component obtained by means of motor current
signature analysisS(MCSA). Simulation and FEM results confirm the validity of the
proposed approach.
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