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5.Poly- phase uncontrolled rectification

For most industrial applications poly- phase rectifier circuits are use. The 

circuit employed may gives either half- wave or full - wave, controlled or 

uncontrolled rectifier circuits. 

1. Three -Phase Half -Wave Uncontrolled Rectifier

Fig.5.1 shows a 3-phase half-wave uncontrolled rectifier with resistive load. 

The rectifier is fed from an ideal 3 - phase supply through delta -star 3- phase 

transformer. The principle of operation of this convertor can be explained as 

follows: 

• Diode 1 which has a more positive voltage at its anode conducts for the

period from n/6 to 5 n I 6. In this period D2 and D3 are off. The neutral

wire provides a return path to the load current.

• Similarly, diode 2, and 3, whichever has more positive voltage at its

cathode conducts.

• The conduction pattern is: Dl ,D2, D3.

The output voltage and current waveforms are shown in Fig.5.2. 
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Fig.5.1 A 3-phase half-wave uncontrolled rectifier with resistive load. 
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Fig .5.2 Load voltage and current waveforms for the 3 - phase hall - wave 

uncontrolled rectifier. 
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2.Three-Phase Full-Wave Uncontrolled Bridge Rectifier

Fig.5.4 shows a 3-phase full-wave uncontrolled bridge rectifier with resistive 

load. The rectifier is fed from an ideal 3 - phase supply through delta -star 3-

phase transformer. The principle of operation of this convertor can be 

explained as follows: 

Each three-phase line connects between pair of diodes .One to route power to 

positive(+) side of load, and other to route power to negative(-) side of load. 

• Diode 1, 3 and 5, whichever has a more positive voltage at its anode

conducts.

• Similarly, diode 2, 4 and 6, whichever has more negative voltage at its

cathode return the load current.

• The conduction pattern is: 12-16-36-34-54-52-12.

• Each diode conducts for 120
° 

in each supply cycle as shown in Fig.5.5. 
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Fig.5.4 The rectifier 

- -
, Dl & D2 D1&D6 I D3 & D6 D3&D4 

I Ds:&04 

1� 
12D

° 

I 
120

° 

... � .... I 

Fig.5.5 Each diode conducts for 120
°
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The output voltage is the instantaneous difference between two appropriate 

phases at each instant as depicted in Fig.5.6, and the resultant de output 

voltage wave is shown in Fig.5.7. 
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Fig.5.6 The line to line supply voltage and the output voltage waveforms. 
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Fig.5. 7 The de output voltage waveform. 

The average output voltage: 
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To find the average voltage Vdc on the load, assume that the line -to - line 

voltages are represented by the following equations, 

hence 
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Similarly, 

Vbc(wt) = -.fi Vmsin (wt+;) 

Vea Cwt)= -.fi Vmsin (wt+ 
7
:)

Hence: by integrating over 1/6 of a cycle, 

3 Lrr/2 
Vdc = - Vab(wt) dwt n rr:/6 

3 Lrr/2 n 
= - -V3Vmsin ( wt + 6 ) dwtn rr:/6 

3 
L
rr/2 n n

= - -V3Vm(sin wt cos 6 + cos wt sin 6 )dwtn rr:/6 

3 f rr/2 ( -J3 1
) = n Jrr:/6 

-V3Vm sin wt 
2 

+ cos wt 
2 

dwt

3-V3. Vm -v3 1
= rr [-cos (n/2) + cos (n/6)]x

2 
+ [sin (n/2) - sin (n/6)]x

2

3-V3Vm [o + -J?,l X -v3 + [1 - �] X �n 2 2 2 2

= 
3-V3Vm [� + �] = 

3-V3Vm
n 4 4 rr 

The load current Ide is: 

The average power is: 
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3. Six -phase (hexa-phasel uncontrolled rectifier

To get more smooth output voltage waveform, a six-phase supply is obtained 

from a three-phase system using transformer with centre tapped secondary 

winding as shown in the Fig.5.8 below: 

V'l.fl v"' 

11uee. 

v�*"'m

Phase 
B 

Supply 
C 

300 

200 

100 

0 

-100 

-200 

-300 

0 

0 

(a) 

(b) 

I Vmcoswt v0 

-TT/6 , 0 +TT/6

{c) 

JI'"' V1,n 

Vo 

t
ii 

Vdc Load 

I 

Fig.5.8 Six - phase rectifier (a) Circuit, (b) Input voltages, (c) output voltage 
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�6 �The average output voltage 1s: V de = ; -1r/6 Vm 
cos oot dwt = 1rm 
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