CHAPTER 3

INDUCTION MOTOR MODEL

2.1 Introduction

In order td-gf---': etiion moter characteristic, an induction
notor must be modelleg i}fg( tgt% ! his chapter, induction

notor model is preésen or aggregating a group

of induction motors is also described.
It is well Ik ines are widely used in
nany applications. Indu: ~:ia;r.?5 y consist of several large

1nduct.10n machlnes, eve ff‘r;. ,u ;‘é‘_r nduction machines appliances

are widely used e Fefeerators, ete..

T — 9]

As mentlolmd above, it can be seen tﬂt most power systen
loads conta ? ‘g motors which are
well known ﬁu‘f]n nﬂﬂ?j “&E’jﬂjonse of power
syste e, fﬁ n motor
loadsﬁnﬁﬁﬁ ﬁus ﬂﬁjﬁﬁgjﬁ mjsystems.

There are many methods for representing the behavior of
induction motors due to change in applied voltage and frequency i.e.
constant impedance, approximate steady state behavior. The methods

depend on the degree of accuracy desired in the representation.
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Methods proposed here for modelling induction motor loads are

discussed in the following section.

3.2 Steady State Model

shown in Fig. 3.1

The steady® rasherisbic | 18 predicted by the following

equation :

0
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Fig. 3.1 Induction Motor Equivalent Circuit
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- This equation is solved in order to obtain induction notor
slip at steady state condition by iteratively adjusting it until the
electrical torque is equal to the nmechanical load torque. The active
and reactive power drawn by the motor are calculated by the following

equation :
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The parameters of equivalengcirc an. be.deternined by two
types of test :
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because these parameters have great effect on dynamic characteristic

of induction motor.

o BRI IR, T ST e (3.4)



where

J is moment of inertia
w_ is synchronous speed

P_ is base power

3.4 Aggregated Inductio
¥When load al induction motors,'

it is not convenie vidually. Thus, and

.
aggregate motor model ' '

Several technige foﬁEEﬁ g uction motors into an
4 4. o fhat all aggregation
methods are approximat, if?&::’f-j; . efore it is not necessary
to use complex method.‘Ij; . Lh hod should be as simple as
possible. o § i ya
\ = jji

In this tﬂis, the following motor regation technique
is used. Th ﬁﬁlibﬁﬁ ﬁaﬁﬁtﬁgﬁed average. For
this nethodﬁ rawete Ylg elmod s @erived as the
weighﬁd jerage value of hé res ectivésparameter ofifindividual motor
b WERRPTIR RN iR
q N

The equations used for this purpose are :

G
= Y R *Paginf,Ras. .., (3.5)

Poag =3 ] :
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“Rup. S e .2,1},!j ..... (3.6
o J .'.'. il . - =3~



vhere

P =38 each parameter of the induction motor model in per unit

R is the motor rating

Motor parameters are those of the equivalent circuit shown in Fig. 3.1
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