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 et = 7 to (7+¢), the input voltage v, is negative and the input
current i 1s 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° < a < 180°



Two Quadrant Operation
of a Single Phase Full Converter

0<a<90°
Vdc / Controlled Rectifier Operation

\\ \ 909<0 <1807
— Vd N Line Commutated
c

Inverter Operation




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

The rms value of the output voltage

1s calculated as

O(RMS) _N )7



The single phase full converter gives two
output voltage pulses during the input supply
time period and hence the single phase full
converter 1s referred to as a two pulse converter.

The rms output voltage can be calculated as

) T+
VO(RMS) :VZ J- Véd((()t)

a



T+ao

j V?2sin® wt.d (a)t)

T+a

j sin” wt.d (ot )

a

_”r (1—cos2wt)

; d(wt)

T+ T+a

jd(a)t)— j cos 2amt.d (ot )

a a




v
O(RMS) —
v
O(RMS) — \l
v
O(RMS) — \l
\

gz_
T @D
2V_nf t)/ﬂ'-l-a
T UT a _(.
-Eé: L Sin 2@
N i o) [
_ )_(Shl sh12( )
il 7z+0(:)_
20 2 |
2)_Sin2 sm2aj_
aj_

sin (2
T
_I_
2
a)=s
n
20



9) . .
v _ V_m (ﬂ) (SlﬂZOl—SanOlj

O(RMS) \1277 9

Vs Ve _V,
V o(rus) :\AE(”)_O \ 2 Zﬁ
vty

orvs) =" [

Hence the rms output voltage 1s same as the

rms 1nput supply voltage



Thyristor Current
Waveforms



Constant Load Current
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The rms thyristor current can be

calculated as
Vi

7 _ O(RMS)

T(RMS) \E

The average thyristor current can be

calculated as
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v =V_ sin wt

: > wt
TN\T + o 24t

—V,, sin wt
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AV =V, sin ot
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The average dc output voltage of converter 1 1s

2V
!7 _ m
7T

C

The average dc output voltage of converter 2 1s

2V
Vch —

cos «,



In the dual converter operation one

converter 1s operated as a controlled rectifier

witha < 90° & the second converter is

operated as a line commutated inverter

in the inversion mode with « > 90"
Vd

C

| — _VdCZ



2V =2V
cosa, =
T T

cosa, =—Cosa,

or

cosa, =

2V

m

T

(—cosa,)

cosa, =—cosa, =cos(7—a,)

a,=(r-a,) or

(e, +a,) =7 radians

Which gives

a,=(r-a,)



