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Questions Lecture 1 
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Q1) what are the rating values of the Diodes in the converter?

Q2) Draw the waveforms of the diodes voltage and current

Q3) Compare between the rms harmonic voltages in single 

phase and three phase half wave uncontrolled rectifiers

Q4) what are the disadvantages of the three-phase half –wave 

rectifiers?

Q5) Do you need to use a freewheeling diode in the pervious circuit?

Q6) Write an expression for the instantaneous load current for all 

pervious case studies 



Three-phase rectifier Plan

3

Three-phase rectifier 
circuits

Half wave

Uncontrolled

RL-LoadsR-Loads

Controlled

R-Loads

RL-Loads

Full wave

Uncontrolled

R-Loads

Controlled

R-Loads

RL-Loads

Ideal Supply
Non ideal 

supply

RL-Loads

Lec1
L

ec
2



4

Lecture two: Three-phase half-wave controlled rectifiers

Construction

• Circuit diagram

• Components 

Operation

• Output waveforms at different values of firing angle

• R-load and Highly inductive load

Analysis

• Analysis of the circuit with R-load

• Analysis of the circuit with highly inductive load

End

• Highly inductive loads with freewheeling diode

• summery

• Questions
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Construction 

Power circuit and its components 
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Output Voltage waveforms

Operation

R-Loads Highly inductive Loads
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Currents waveforms

Operation

R-Loads Highly inductive Loads

ia ib ic



Operation: Different cases
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Analysis: Resistive Loads 
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1- Supply voltages:

Va (ωt)=Vmsin(ωt), Vb (ωt)=Vmsin(ωt-2π/3), Vc (ωt)=Vmsin(ωt-4π/3)

2- Average 
Load Voltage
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Analysis: Resistive Loads 
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3- RMS Load voltage

i) 
6
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Analysis: Resistive Loads 
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5- RMS Load current

4- Average load current

For both cases:

I𝑜, 𝑎𝑣𝑔
=
𝑉𝑜,𝑎𝑣𝑔

𝑅

For both cases: 

I𝑜, 𝑟𝑚𝑠 =Vo, 𝑟𝑚𝑠/𝑅



Analysis: Resistive Loads 
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8- Output power

6- Average Supply currents 

7- RMS supply current

Ia, 𝑎𝑣𝑔
= Ib, 𝑎𝑣𝑔 = Ic, 𝑎𝑣𝑔 =

Io,𝑎𝑣𝑔
3

Is, 𝑟𝑚𝑠
=
I
𝑜
,𝑟𝑚𝑠

3

𝑃𝑠 = 𝑃𝑜 = 𝐼𝑜,𝑟𝑚𝑠
2 𝑅

𝑝𝑓 =
𝑃𝑜
𝑆
=

𝐼𝑜,𝑟𝑚𝑠
2 𝑅

 
3𝑉𝑠𝐼𝑜,𝑟𝑚𝑠
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8- Input power factor

ia ib ic



Analysis: Highly Inductive Loads 
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1- Average Load Voltage and current

Comment!
Io,avg=Io,rms



Analysis: Highly Inductive Loads 
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2- RMS Load voltage

Can we say Io,rms=



Analysis: Highly Inductive Loads 
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7- Output power

5- Average Supply currents 

6- RMS supply current

Ia, 𝑎𝑣𝑔
= Ib, 𝑎𝑣𝑔 = Ic, 𝑎𝑣𝑔 =

Io,𝑎𝑣𝑔
3

Is, 𝑟𝑚𝑠
=
I
𝑜
,𝑎𝑣𝑔

3

𝑃𝑠 = 𝑃𝑜 = 𝐼𝑜,avg
2 𝑅

Comment!

𝑝𝑓 =
𝑃𝑜
𝑆
=

𝐼𝑜,avg
2 𝑅

 
3𝑉𝑠𝐼𝑜,𝑎𝑣𝑔

3

8- Input power factor



Analysis: Highly Inductive Loads with freewheeling diode 
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𝐿𝑜𝑎𝑑 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 𝑤𝑎𝑣𝑒𝑓𝑜𝑟𝑚 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑎𝑠:…………

Why?
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𝐿𝑜𝑎𝑑 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑤𝑎𝑣𝑒𝑓𝑜𝑟𝑚 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑎𝑠:…………
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Control Charcteristics of  Three-phase Half-wave controlled rectifier 

Summery



Questions 
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Q1) what are the rating values of the Thyrsitors in the converter?

Q2) Draw the waveforms of the Thyristor voltage and current

Q3) What is the control range of    in the pervious case studies? 

Q4) Write an expression of the instantaneous load current for all 

pervious case studies 

Q5) what are the rating values of the freewheeling diode in the three-

phase half-wave control rectifier with highly inductive loads?

𝛼


