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lie ieseut Tegesrcl woxk deals with tha
theoreticol sad exseriental inmvesti ation ol the
method ol spoed control of & s—pusse Ilnduction motor

apolying tac thyristors as the control element.
s

In general different methods can be used to
saticfy epeed control of induction wotors anplying
thyristors as tuns coantrol eleent. Tae nietnod des-
cribed here apyolies thyristors in series with the
atator windings in & back—to-—bsack connection. 3y
this wethod, the applied a.c. voltage to ths motor
ter. insls c¢ail ve varied by adjusting the ifiring angle
ot wailch the current begins to flow through the mo-
Lor windings. This will acffect the values of the

gpeed ana toryue of tihe wmotor.

Lo othnis thesis a turee phase trensistorized
“irin. circuit has been used to supply the pote pulses
veguired for Tiring the six baci—to-back thyristors
comntected ix the stetor clde ot the notor. Uanese jatco

pulses are alwsys syncironized with tne Ireyuency of
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oo ee. oooly.  iae undjunction transistor ig

one i boas weln elenects uased in this firing circuit.

e wmabhematical onalysis of the gyauen was
carried out elded with ti.e tvo axes theory. +T 1is
imdortant tou stete here toat fox the analyeis of the
three—phage induction totor controlled by back—to-
hgel thyristors in seriles with the motor windings, it
was Tound necossary tc leave the stotor as it is, 1.0.
a thres phase one. learniiile, the rotor is transformed
to an equivalent two phass one in ordor to simplify
tha differential equaticns of the gystem and to gZet
rid of the erfect of rotation. The stator is left as
14 ig in order to consider the effect of the presancs
07 the thyristors in sacli phase separately. By this
wethod, tie wmachine has beern treated as a stationary

transio.mier.

The differential eguations of the gystem Rave
©een solved numerically on the digital computer (T.B.ll.
1130). The transients due to starting, sudden loading
and sudden variation of tie firing angle are studied.
The phase cuxrents, phase voltages, alectric torque as
well as the mecheanical speed have been caleulated for

d:fferont values of firing angles.
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4 w8 w 0 Yeeaat LaE beon obsarved betwaan

e theoreticsl o gl exerimental results obtsined.

This resecrrzeh work can be applied successfully
iz industry to raplace the d.c. wmotor by & three phase
controllsole induction r.otos in which the speed and
tordue cair be controlled gusily. Thus, the troubles
due to comnuutaticn ang viones of the d.e. machine can

be gvoidod.
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LIST

OF SYMBOLS

(1) ..

-k

ae

veltaga

terminal voltages of the 3-phase machine,

The resultant stator voltage vector

resultant rotor voltage vector

the direct and guadrature components

of Er referred to stator axes
current
stator phase currents

rotor phase currsents.
resultant ststor current vector

thne direct and quadrature conpo-
nents of Is
reasultant rotor current wvector

referred to rotor and te stator

axes respectively.
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ae

the roter dirsect znd yuadraturc
current components referred to

Tokor axes.

the rotor direct and quadraturc
current components referred to

stator axes.

zaro sequsnce conmpcnents of stator

and rotor currents respectively

Tlux linkage

stater flux linkege vector

rotor flux linkage vector

totsl flux linking phases 1 , 2

and 3 of stator windings.

the direct and «usdrature components
0of the res.ltant flux linkage vector
referred to statnr system »f coordi-

netes.

resistance.

Central Library - Ain Shams University



W

G

R

13

-

se

e

av

-

1)

cstator and rotor winding resistance

pér phsse respectively.

rsin inductance of the i1nduction

maciine.

leakage Tfactor

timo

rotor angular speed

electrical rotor posgition angls.

number of pairs of poles

mechanicsl torgue

electromagnetic torgue

friction coefficient.

incsrtis coefficient

extinction — sngle.
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Introductlen
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Paic cen he acliieved 1o gltihexr one of the following

twe etliods &

In the iirst case, tue induction motor 1is to be
supplied from a d.c. supply through a 5-phase electronic
static power inverter (éj, vhere six thyristors are to
3g usaed Tor inverting the avallable d.c. power into a
2-phase one of controlable frequency. <Tho frequency of
the inverter outout veltases follows that of the low
power (few watts) triggering signals supplied to the
~ates of the toyristors. These trisgoring signals are
to be obtained Trom an elecltrunic circult conprising
nainly & ring—counter and suvolied from s varliabls fre—

quency low power oscillator.

Tae other method used for specod control of in—
duetion motors is realized by feeding tho induction
motor from a 3—vhase power supply +hrourh back—to—-back
tigro.slors conmected in <o ias with the lines supplying
. uiitasrent phaser of L. wotele  BY controlling tihe

Cirinmg soacle of tle tapristoss, & centrol of the current

Olowin., in the stator will Lo cchieved, snd accordingly

a co.otrollable torque—giead choracterigtics caa be ~btained.
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