Continuous Load Current
Operation
(Without FWD)






To Derive
An Expression For
Average / DC Output Voltage
Of
Single Phase Full Wave Controlled Rectifier For
Continuous Current Operation without FWD






i

V,sinot.d (wt)

(7+a)
COSwt




Vo(e) = Vac
—\%[COSOZ—COS(E-I-Q):' ;
cos(7 +a)=—Ccosa
Vorae) = Ve :\%[cosaﬁzosa]
Vo(de) = Ve = ad CoOSc

T



* By plotting V., versus «,
we obtain the control characteristic of a

single phase full wave controlled rectifier with
RL load for continuous load current operation

without FWD
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Trigger angle o in degrees



By varying the trigger angle we can vary the
output dc voltage across the load. Hence we can

control the dc output power flow to the load.

For trigger angle a, 0t0 90° (ie., 0<a <90°);
cos« Is positive and hence V. Is positive

V,, & |, are positive ; P, =(Vy x 1, ) is positive
Converter operates as a Controlled Rectifier.
Power flow Is from the ac source to the load.



For trigger angle ¢, 90° to 180°
(i, 90° < <180°),
cos« IS negative and hence
V. IS negative; |, IS positive ;
P =(V4 x 1y ) is negative.
In this case the converter operates
as a Line Commutated Inverter.
Power flows from the load ckt. to the I/p ac source.

The inductive load energy Is fed back to the
I/p source.



Drawbacks Of Full Wave
Controlled Rectifier
With Centre Tapped Transformer

* We require a centre tapped transformer which
IS quite heavier and bulky.

* Cost of the transformer is higher for the
required dc output voltage & output power.

* Hence full wave bridge converters are
preferred.



Single Phase
Full Wave Bridge Control

2 types of FW Bridge Control

ed Rectifier

ed Rectifiers are

= Half Controlled Bridge Converter

(Semi-Converter)

= Fully Controlled Bridge Converter

(Full Converter)

The bridge full wave controlled rectifier does not
require a centre tapped transformer



Single Phase
Full Wave Half Controlled Bridge
Converter
(Single Phase Semi Converter)






Trigger Pattern of Thyristors

Thyristor T, Is triggered at

ot=a, at ot=(27+a),..
Thyristor T, Is triggered at

ot =(7z+a), at ot =(37z+a),...
The time delay between the gating
signals of T, & T, =z radians or 180°



Waveforms of
single phase semi-converter
with general load & FWD
for o > 909



AV,

Vin v =V, sin ot
I
I
I
| |
T+ «
0 ! —
o TT > |
| | o |27T
I I |
I I |
I I |
AVQ I I |
I I I
I |
| |
| |
| |
| |
0 _ - ot
. '?-’ ™ T+ a 2
T |
I+ |
I
I
(0 Y = — wt

Single Quadrant
Operation
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Thyristor T, & D, conduct
fromowt=a to x
Thyristor T, & D, conduct

from ot =(7+a) to 27
FWD conducts during
wt=0t0 a, 710 (7+a),..



Load Voltage & Load Current Waveform of
Single Phase Semi Converter for
o < 900
& Continuous load current operation






To Derive an Expression
For The
DC Output Voltage of
A
Single Phase Semi-Converter With R,L,
& E Load & FWD
For Continuous, Ripple Free Load
Current Operation
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V,. can be varied from a max.

value of Al to 0 by varying « from 0O to .

7T
For a =0, The max. dc o/p voltage obtained is
2V
Vdc(max) :Vdm — .
Normalized dc o/p voltage Is
v \i(1+ cosa ) 1
V, =V =7 :§(1+cosa)

den n Vdn ( 2Vm j
7T



RMS O/P Voltage Vo(rms)
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Single Phase Full Wave
Full Converter
(Fully Controlled Bridge Converter)
With R,L, & E Load






Waveforms of
Single Phase Full Converter
Assuming Continuous (Constant Load
Current)

&
Ripple Free Load Current
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To Derive
An Expression For
The Average DC Output Voltage of a Single
Phase Full Converter
assuming
Continuous & Constant Load Current



The average dc output voltage
can be determined by using the expression

1 [ 27
:VdC:E__(.;VO'd ((()t) :

V

O(dc)

The o/p voltage waveform consists of two o/p
pulses during the input supply time period of
0 to 2 radians. Hence the Average or dc

o/p voltage can be calculated as



<
|

Vdc —

2V

T+

j V, sinot.d (wt)

T+

2V

m

il t
- | —cos ot |

o

COSx




Maximum average dc output voltage Is

calculated for a trigger angle o = 0°
and Is obtained as

N N

Vdc(max) :Vdm — p- XCOS(O) — g
N

'.'Vdc(max) :Vdm —

T



The normalized average output voltage Is given by

VO dc V
Vdcn :Vn :V ( ) :VdC
dc(max) dm
A
COSo
SV, =V =% S = Cosa

T



By plotting V4 versus a,

we obtain the control characteristic of a
single phase full wave fully controlled bridge
converter

(single phase full converter)
for constant & continuous
load current operation.



To plot the control characteristic of a
Single Phase Full Converter for constant
& continuous load current operation.
We use the equation for the average/ dc
output voltage

NV,
Vo) = Vac = _ COS
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