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Half-bridge Thyristor Recti�er
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Average Voltage?

7 / 39



Half-bridge Thyristor Recti�er
Average Voltage?

or

= cos(α)Vdc(α)
3 6

–√

2π
Vph,rms

= cos(α)Vdc(α)
3 2

–√

2π
Vll,rms

7 / 39



Full-bridge Thyristor Recti�er
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Full-bridge Thyristor Recti�er
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Diode Recti�er (or )α = 0
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Full-bridge Thyristor Recti�er
Remember output voltage follows line to line voltages!
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Output Voltage vs. Firing Angle
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Output Voltage vs. Firing Angle
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Full-bridge Thyristor Recti�er
Average output voltage?
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Full-bridge Thyristor Recti�er
Average output voltage?
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Full-bridge Thyristor Recti�er
What about the current?
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Current Waveform: No triple harmonics
Compar�son: S�ngle Phase, Three Phase

24 / 39

https://www.google.com.tr/?gfe_rd=cr&ei=XqrmWLLjEc-z8weYuJvgDA&gws_rd=ssl#q=sin(x)%2Bsin(3x)/3%2Bsin(5x)/5%2Bsin(7x)/7%2Bsin(9x)/9%2Bsin(11x)/11%2Bsin(13x)/13%2Bsin(15x)/15%2Bsin(17x)/17
https://www.google.com.tr/?gfe_rd=cr&ei=warmWK-gCM-z8weYuJvgDA&gws_rd=ssl#q=sin(x)-sin(5x)/5-sin(7x)/7%2Bsin(11x)/11%2Bsin(13x)/13-sin(17x)/17-sin(19x)/19


Current Waveform: No triple harmonics
Compar�son: S�ngle Phase, Three Phase

24 / 39

https://www.google.com.tr/?gfe_rd=cr&ei=XqrmWLLjEc-z8weYuJvgDA&gws_rd=ssl#q=sin(x)%2Bsin(3x)/3%2Bsin(5x)/5%2Bsin(7x)/7%2Bsin(9x)/9%2Bsin(11x)/11%2Bsin(13x)/13%2Bsin(15x)/15%2Bsin(17x)/17
https://www.google.com.tr/?gfe_rd=cr&ei=warmWK-gCM-z8weYuJvgDA&gws_rd=ssl#q=sin(x)-sin(5x)/5-sin(7x)/7%2Bsin(11x)/11%2Bsin(13x)/13-sin(17x)/17-sin(19x)/19


Current Waveform:
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Full-bridge Thyristor Recti�er
Current Waveform:
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Full-bridge Thyristor Recti�er
Current Waveform:

Fundamental RMS: 
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Commutation: , α = 0 = 0Ls
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Commutation: , α = 0 > 0Ls
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Commutation: , α = 20 > 0Ls
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Commutation: , α = 40 > 0Ls
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E�ect of Ls (Commutation)
 (repeats itself every )= ωLsIdAu π/3
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Introduces a voltage drop on the recti�ed side
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E�ect of Ls (Commutation)
Introduces a voltage drop on the recti�ed side

Single Phase: 

Three Phase: 

Resultant voltage in a 3-ph recti�er:
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Inverter Mode of Operation
Two Quadrant Operation
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Inverter Mode of Operation
Two Quadrant Operation

Two quadrant operation with source side voltage (i.e. DC motor)
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How can you obtain four-quadrant operation?
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How can you obtain four-quadrant operation?

Use two separate converters

Ref: Mohan Chapter 13 DC Motor Drives

37 / 39



How can you obtain four-quadrant operation?

Use two separate converters

Ref: Mohan Chapter 13 DC Motor Drives
38 / 39



You can download this presentation from:
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