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An Overview

In this module, induction machine state space models are developed for the 
following:

1. The time domain, abc,  frame of reference.
2. The conventional DQ0 frame of reference 

Note: This presentation is based on section 3 of a set of class notes developed for 
induction machines. As such, all equations and figures have a prefix “3” as shown 
in the text.



Fig. 3-1 Induction Machine                                        
(a) Schematic Diagram

Fig. 3-1 Induction Machine                       
(b) Equivalent Winding Representation



























After some mathematical manipulations, the application of DQ0 transformation, with
reference fixed to the rotor, would result in the following induction motor state space
equation. It is in the DQ0 frame of reference, where the resulting machine inductances are
constants. That is the inductances are time invariant and independent of rotor position.



Induction Machine DQ-dq Equivalent Circuit Model



Based on the above, state space equation of the induction machine were 
derived for two cases:

1. The time domain, abc, frame of reference, where the SS model is given in 
equation (3.14). In this case, the state variables are the currents and are in the 
abc frame time domain.

2. The DQ0 frame of reference, where the SS model is given in equation (3.33). In 
this case, the state variables are in the DQ0, time invariant domain. It is to be 
noted that DQ0 quantities are transformed back to the abc frame of reference 
using the inverse transformation matrices after completion of the computations 
in the DQ0 frame of reference.

The details for two case studies involving induction motor drive systems are given in 
the papers shown in references [1] and [2], given below. 

In [1], the DQ0 frame of the reference was implemented using network circuits to 
represent an induction motor drive system in the DQ0 frame of reference, as was 
presented above. The results were transformed back to the abc frame in the time 
domain. 

In [2], the analysis was performed directly in the time domain using the abc frame of 
reference and resulted in the performance characteristics of a motor drive system. 
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