Trigger angle o in degrees



e During the period from wt = ato 7 the input
voltage v and the input current i are both
positive and the power flows from the supply to

the load.
 The converter is said to be operated in the
rectification mode
Controlled Rectifier Operation

for0< a<90°



During the period from ot = 7 to (z+¢), the input voltage v is negative and the input
current ig is positive and the output power becomes negative and there will be
reverse power flow from the load circuit to the supply.

The converter is said to be operated in the inversion mode.

Line Commutated Inverter Operation
for 90° < o < 180°



Two Quadrant Operation
of a Single Phase Full Converter

0<a< 909
Vdc / Controlled Rectifier Operation

\\ \ 909<0 <180°
_Vd AN Line Commutated
C

Inverter Operation




To Derive An
Expression For The
RMS Value Of The Output Voltage

The rms value of the output voltage
IS calculated as

VO(RI\/IS) — \ E _[ VCZJ'd (wt)




The single phase full converter gives two
output voltage pulses during the input supply

time period and hence the single p

nase full

converter Is referred to as a two pL

Ise converter.

The rms output voltage can be calculated as

2 T+a

\Y = J vg.d(wt)

O(RMS) \JZ




VO(RMS) - \l
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Y |~
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| VZsin? otd (ot)
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O(RMS) V

V —

35S

j sin‘ wt.d (ot)

O(RMS) V
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35S

”r (1—c025 20t ) d(at)
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O(RMS) \l

T+a

[ d(et)- | cos2otd(at)
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VO(RMS) — \l
VO(RMS) — \l
\V _

O(RMS) V

sin2(z +a ) —sin 2«

_(7z+a—a)—( :

o

sin (27 + 2a ) —sin 2a

2

J}

J

sin (27 + 2a ) =sin 2a




Al sin2a —sin2a
Vo(Rlvls):\lE (ﬂ) ( 5 j

v, A
VO(RMS) :Vg(ﬂ-)_o :V7 :_2

Vm
'.'VO(RMS) :ﬁ =V

Hence the rms output voltage iIs same as the
rms input supply voltage



Thyristor Current
Waveforms



Constant Load Current
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The rms thyristor current can be
calculated as

| _ IO(RMS)

T(RMS) — \E

The average thyristor current can be
calculated as

| _ O(dc)

T(Avg) 2




Converter 1
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Load

Vo

Single Phase Dual Converter
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v =V_ sin wt

: > wt
TN\T + o 24t

—V,, sin wt

Converter 1
output

- » i

T Tt oy 2

I
/[‘* V., sin wt
7’




AV =V, sin ot

Converter 1
ouftput

> Wi

11'+a:1 2777
F

/M V., sin wt

— V., sin wt

Converter 2
output

> i

V,, sin wt




—V_, sin wt

Converter 2
output

wt

V,, sin wt

Voltage generating
circulating current
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The average dc output voltage of converter 1 is

2V
V,, =—"C0Sq,
4

The average dc output voltage of converter 2 IS

2V
V,., =——C0S«,
T



In the dual converter operation one
converter Is operated as a controlled rectifier

witha <90° & the second converter is
operated as a line commutated Inverter

in the inversion mode with « > 90°
Vdcl — _Vdc2



A V. A
COSar, = cosa, =—"=(—cosa, )
T T 7T

COSq, = —C0S,

or
cosa, =—C0Sa, =CoS(7 —a )
a, =(7—ay) or
(e, +a,) = radians

Which gives

a,=(r-a,)



