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START-UP OF INDUCTION MOTOR WITH LIMITATION OF STAR TING
ELECTROMAGNETIC TORQUE OSCILLATION — LABORATORY RES EARCH

Introduction. The procedure of start-up of induction motor withitation of starting electromagnetic torque oscil-
lation was presented in [1] and practical real@aiin [2]. The mathematical model of electromechalngystem with
squirrel-cage induction motor switched on accordimg procedure, the computer program for simutatioalysis of
this system and simulation results ware presenmtg@]i Practical advantages of the procedure whmved among

other things in [4] and [5]. The results

A of laboratory research of start-up in-
O+ O duction motor with electromechanical
B \ Il contactors (with the procedure use)
O- I ML are presented in this paper.
Il Il Analysed system operation. The
c \ I rotor shaft of induction motor (IM) is
% Il I coupled by means of a rigid coupling
Sl S2 with a working machine (ML). The
v |'N‘| rﬂ‘| essence of the proposed procedure is
a controlled delay of switching of
CONTROL SYSTEM winding of one phase (here the phase
A) of the stator in relation to switch-
Fig. 1. Graphical representation of start-up system ing time of windings of the two re-

maining phases (here phases B and
C). For this purpose it is necessary to observeseoof voltage which is to be supplied to respectiindings with de-
lay (here phase A voltage), and when this voltaggses over zero switching of winding of two phasfesuld take
place. After a lapse of set time winding of the gghavhere voltage was observed is switched on. Ttimalpvalue of
delay was given, among other things, in [5]. Factical realization of the start-up procedure, arghused two elec-
tromechanical contactors S1 and S2 (see in figC@htactor coils are supplied with control syst&upply line volt-
ages are input signals for the control system. Thetjgal problem is taking the self-time of an élemechanical con-
tactor into consideration. Figure 2 shows

the algorithm implemented in the control 4 STl G EiE P ———
SyStem- The _SWItCh. On. pomt may be pre- u zero voltage (A phase) point detection | S1 are closed
sent in any timegy in figure 2. The sys- A re———

tem waits for zero voltage point in phase A
to be detected (timig). In this time, a time
counter starts and control system is taking
the self-time of contactotsgs; andtgs,into
consideration. The coil of the contactor S1 ton [ s1
is supplied in the timé;, but contacts of
this contactor will be closed in timi;.
Likewise the coil of the contactor S2 will
be supplied in the timg, but contacts of
this contactor will be closed in tinte.

ReSUltS Of |ab0rat0ry re%a.rCh. In switch on the coil of contactor S1 |
figure 3 showed results of laboratory tests
with induction motor, which nominal pa-
rameters are given byPy=2,2 kW;
Un=380 V;ny=1420 rpm.;fy= 50 Hz and cogy=0,82. Transient during the classical (not contdlimduction motor
start-up is showed in figures 3a, 3c and 3e. Trahsiaring the start-up with the proposed procedsishowed in fig-
ure 3b, 3d and 3f. Currents of stator windings tinedspeed of motor rotor are presented in figuee8@® The voltage
(CH2) of phase A winding of motor stator, the phBsaurrent (CH3) and rotor speed (CH1) are preskimdéigures 3e
and 3f.

Conclusion. Laboratory tests of the starting system of the itidaanotor with use of electromechanical contactors
confirmed possibility practical realisation of theposed procedure. Although in the results custemtitages and rotor
speed were presented, conclusion about electrorfiagoeque oscillation was based on the simulatiesearches.
Electromagnetic torque oscillation will be limiteglhat can be seen based on effects of accelerdtitve onotor rotor —
in practice the negative accelerations are noeptes

contact of contactor S2
is closed

switch on the coil of contactor S2 |

Fig. 2. Algorithm of switch on the induction motor
by electronechanical conictors



t Pos: 40.00ms TRIGGER

Type

faurce

Slope
Rising

Iode
Harrnal

Coupling

CH2 2IJIIIm'\.-' [T} 1DUms
Far TRIGGER HOLOOFF, go to HORIZONTAL MENLU

CH1 & UU'\"

d)
M Fas! ‘I1 IIIUms

TRIGGER

Type

fource

Slope

et Rising

Iode
MNorrnal

1»;- = Coupling

M o IIIUms
5-Dec—-05 1651

EH1 EIJIJ'\I' EH2 ZDIJm\.I'
CHI 200 CHA 200mb

f)

TRIGGER

Tek @ Acq Complete M Pos: 10.80ms

T
-
Type

Source

s Slope
e Rising

rode
Mormal

Coupling
CH3  16.0mY
< 10Hz

1+ 1

CHT 5004
CH3 200mY

CH2 200

M 5.00ms
3-Dec-05 16:43

I Pas: 40,00ms

TRIGGER

Type
Eidge]

Saurce

Made
Mirrial

Coupling

00 EHZ 2IIIEIm'-.I'

M‘IIIIIIIms

CH4 200rY  3-Dec—05 16:53

M Past 1‘I IJIZIms

TRIGGER

€H

14 =

Type

saurce

Slope
Rising|

Mode
Morrnal

Coupling

CH1 & IJIII\.-'

Tek

1+

CH2 2IIIUm'\.-'

CHA 200mY  3-Dec—05 16:58

N @ &cq Cornplete M Pos: 11.00ms
+

\
b

CHT 5.00%
CH3 200mY

CHZ 200 14 5.00ms

3-Dec—05 16:34 =10Hz

Fig. 3. Experiment results for start-up of inductiootor (nominal power 2,2 kW)
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Results of laboratory tests presented in this paepefirm the practical effects, which ware expresseearlier theo-
retical and simulation research. The paper cover& we have carried out at the Faculty of Telecommatons and
Electrical Engineering (University of Technology andeL&ciences in Bydgoszcz). Presented results atepabig-
niew Ludwikowski's doctoral thesis.
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