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AC TO AC CONVERTER

1. AC-to ac converters transfer power from one
ac system to another with waveforms of different
amplitude, frequency, or phase.

2. These converters are designed for one-quadrant
to four quadrant operation..

3. Typical applications are listed below :

eVariable speed drives for appliances and tools
e Four-quadrant PWM drives for traction

e Steel mill roll drives

¢ Industrial heating

e On-load transformer tap changing

1. Direct conversion

e The ac input waveforms are directly converted
into the desired output waveforms.

e Converters that do not involve change of
frequency are call the ac controllers.

e The converters with the change of frequency
are called cycloconverters.

2. Indirect conversion

e Indirect ac-ac conversion involves an intermediate
dc stage, called the dc-link or dc bus and the
converters are called the dc-link converters.

1. AC voltage controllers
(1) Single-phase controller
(a) unidirectional or half-wave control
(b) bidirectional or full-wave control

(2) Three-phase controller
(a) unidirectional or half-wave control
(b) bidirectional or full-wave control
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2. Cycloconverters
(1) Single-phase cyclocontroller
(2) Three-phase cyclocontroller

For power transfer, two types of control are normally used :

(1) On-off control
(2) Phase-angle control
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EXAMPLE 1:-

An ac voltage controller in figure has a resistive load of R=10Q
and the rms input voltage is V=120V, 60Hz.

The thyristors switch is on for n=25cycles and is off for m=75
cycles. Determine,

(a) The rms output voltage V,
(b) The input power factor PF
(¢) The average and rms current of thyristors

o

Vs Vo

P

R=10Q, V. =120V, V, =/2x120=169.7V, k = =0.25

n+m

(@) V, _{2ﬂ(n+m) j 212 sin ot d(mt)}

vk =V, [ =120 [ 2> 25V
‘ "\N\m+n 100

(b) I,=V,/R=60/10=6.0A
the load power, P,=1'R=6>x10=360W

Since the input current is the same as the load current,

the input volt — amperes is
VA=V I =V.I =120x6=720W
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Thus, input power factor,

PF =t - =k =40.25 @—0.5 (lagging)
VA m+n

(¢) The peak thyristor currentis I, =V /R=169.7/10=16.97 A

The average current of thyristors is

[, = Il sinwt d(wt) = Ly =k[’”
’ 2ﬂ(m+n) n(m+n) =
_1697 025-1334
T

The rms current of thyristors is

1, —{271(”14_”)_[ I’ sin” ot d((ot)}

L, [ n 1Nk
2 \m+n 2

= 16'297 x4/0.25 =424 A
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Example 2:- A single-phase voltage controller has input voltage
of 230 V, 50 Hz and a load of R=15 ohm. For 6 cycles on and 4
cycles off, determine

(a) rms output voltage.

(b) input pf.

(c) average and rms thyristor currents.

Ans:-

a) Vo=178.157V

b) Pf=0.7746

¢) Ia=4.1407A , Irms=8.397A
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Unidirectional Controller
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Single-phase angle control
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the average value of output voltage,
V., = %UT\E V. sinwt d(mt)+ J.2Tr \/EVq sin mt d(a)t‘)}
T o T
V2r,

21

(cosa —1)

4 -1,

If,o=0->n:V =V ->—,V, =0->

J2© o m

EXAMPLE 2:-

A single-phase ac voltage controller in figure has a resistive load
of R=10€2 and the input voltage is V=120V, 60Hz.

The delay angle of thyristor 7, is a=mn/2. Determine,

(a) The rms value of output voltage V,

(b) The input power factor PF

(¢) The average input current
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R=10Q, V. =120V, V. =4/2x120=169.7V, 0{=%

(a) the rms value of output voltage,

. 1/2
v, =V, - 2 —0{+sza} =120F=103.92v
| 2m 2 4
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(b) the rms load current,

[ =Ye 10392163050
R 10

the load power, P, =1°R=10.392>x10=1079.94 W
VA=V I, =VI,=120x10.392=1247.04 VA

the input power factor,

p v [1 sin2a ] 3 1079.94
F = 9 = o = 2’]'[ — 0 =+ = — =
VA V. | 2n 2 4 1247.04

=0.866 (lagging)

(c) the average output voltage,

\EV“ (cosa —1) = —120><£ =-27V
2 21

Vdc -

the average input current

pte 2T 0
R 10




