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Induction Motors:
Balanced, Sinusoidal Steady State Operation
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• Induction motors under balanced sinusoidal steady state (Rated 
voltage at rated frequency)

• Structure

• Principle of Operation – rotor electrically “open”
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Induction Motors
 General Purpose
 Adjustable speed drives
 Servo drives
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Structure

Simple representation of three phase stator 
windings

Squirrel‐cage rotor
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Stator Representation
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 Assumptions : Rs, Ls,leakage = 0
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Electrically Open‐circuited Rotor
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 Only magnetizing currents are present because rotor is inert
 Magnetizing currents set up rotating flux

ˆˆ   m
m

VI
L



ˆ( )   cos(  -  / 2),  etc.ma mi t I t 

3 ˆ( )  
2sv t V t 



3 ˆ( )  (  -  )
2 2ms mi t I t  



3ˆ ˆ  
2ms mI I

3ˆ ˆ  
2sV V

aibi

ci

cv

bv

av

bv

cv
n 















av

5



© Copyright Ned Mohan 2010

Electrically Open‐circuited Rotor Fields
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Summary

Induction motors under balanced sinusoidal steady state (Rated voltage 
at rated frequency)

• Structure

• Principle of Operation – rotor electrically “open”
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