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Abstract

This paper compares the performance of speed responsesgiven by the direct vector control system of an induction
motor. The four PI controllers are incorporated in such a control system with eight state-variables. The coefficient
matrix of the above closed-loop system holds eight eigenvalues. The direct computation method and random selection
was used to specify all the Pl gains. The direct method proceeds with a decision on eight appropriate negative integers
of eigenvalues and then solving a set of eight simultaneous polynomial-equations. All its roots become proper PI gains.
The random selection assigns arbitrarily each PI gain to a positive integer.When all the parameters of the induction
motor and its mechanical load match with the corresponding nominal values and when some parameters deviate from
the corresponding ones, the direct method providesspeed responses preferable to those caused by random selection.
Five instances are included in simulation. These involve matching between each parameter and the corresponding
nominal value, atenfold increase of either rotor resistance, stator resistance, or moment of inertia from the corresponding
one, andsimultaneously a fourfold increase of rotor resistance, stator resistance, and moment of inertia from the

corresponding ones.

Keywords: Parameter of induction motor, vector control, induction motor, eigenvalue.
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Figure 1 The vector control system of speed of induction motor with inverter supplying stator-voltage
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Table 1 nominal parameters of motor and load

Parameter Nominal value
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Rotor resistance( 0.
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Table 2 PI controller gains in the case of theparameters

equal to their nominal values

Gain The first set The second set

K . 8 5.
ra

qu 8 6.

K 8 66.
Py

K 8 4.
ya

K . 2 9.
1a

K 2 36.
1

K 2 302.
Ty

K 9 40.
100

Table 3 eigenvalues of coefficient matrix whenthe param-

eters match nominal values

Eigenvalue The first set The second set
A 0. B,
A 0. -
A - -
A 0. B,
A 15. -
A 184. -
by ) .
by ) .
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Table 4 The eigenvaluesin the case ofRrlargerthan its

nominal value by ten times

Eigenvalue

The third set

The fourth set

A
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Table 7 The eigenvaluesat Rr, Rs, and Jlargerthan their

nominal values by four times

||| > ||| >
|
|

Table 5 The eigenvaluesin the case ofRslargerthan its

nominal value by ten times

Eigenvalue The fifth set The sixth set
A 0. -
A 0. -
Iy . .
A 0. -
A 14. .
A 120. -
Iy . .
Iy . .

Table 6 The eigenvaluesin the case ofdlargerthan its

nominal value by ten times

Eigenvalue The seventh set The eighth set
A 0. ;
A 0. ;
A ; ;
A 0 4.
A 15. -
A 16. -
A ; ;
A ; ;
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