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Effect of Induction Motors Parameters

On the Performance at Transient Operating States

Abdul Ghani A. Abdul Ghafoor



Dept. of Elect. Engg. - College of Engineering - University of Mosul

Abstract

The effect of induction motors as loads in modern electrical power
systems is very large, specially when these motors suffer from transient
behavior conditions. These transient conditions, which occur owing to
electric faults characterized in turn by their high speeds, have their huge
impact on the entire transient conditions occurring in electrical power
systems. Park-Gorve equations technique is used in this research study in
order to obtain the induction motor equations which are frequency
variation dependent, and would thus result in getting the motor
parameters under the transient operating conditions.

This research study shows that maximum torque tends to increase
motor current and decreasing the motor reactance. It shows that short
circuit currents increase with the increase of mechanical loads of the
motor.

It also shows that lower moment of inertia result in larger starting
motor currents and larger growth of motor current.

Keywords: Induction Motors, Parameters, Transient.
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Appendix A

The derivation of the induction motor model is made referring to

Fig.(5). The voltage are gives as:
Vi —V,=X; iqT ... (1A)
Vi =V, =X; ig ... (2A)

The motor current is obtained by:

1
li=3x V,-v.) .. (3A)
-1
I =——IV, - ... (4A
q AXO ( d l//"q) ( )
Ly =—V, /X, ... (5A)
L= Ve/ X, ... (6A)

The current transformer is obtained as:
Lip = Lo =14 ... (7TA)
.. (8A)

By simplifying the last two equations and substituting in equations

1A and 2A, the following relations are obtained:

o

— | -
de VdB_XT(M l//rq]_/A (9A)

— . -
Vq: VC{B_XT[M l//rd] /A (IOA)

Where:



X, 1

Xy AX

A=1+

o

The relation of Eq4, E; and M,; are obtained as:

E,=V, - X, I, ... (11A)
E =V, -X, I, ... (124)
Me=E,I,+E_ I, ... (13A)

Simplifying the above relation gives:

E,=AV,~A. v, ... (14A)
E,=AV,—4. v, ... (15A)
M, =4V, vV, v,) ... (16A)
Where:

A1=1—% ,Az—i | A, AZ(}‘?”)

Transient relations for the motor are:

pE,=S,E +(f+s)E,—A, S, V .. (17A)
pE,=—(f-s)E ,+S, E, ... (18A)
. Ti M, (s i, -v, i) .. (194)
Where
A4:XS—X”

X

Differential equations (17 A + 19 A) are solved by applying the
fourth-order Runge-Kutta method.






