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6-pulse (Diode or Thyristor) Recti�er

Identical to 3-phase full bridge recti�er 3 / 28
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12-pulse Recti�er

Reading: Power Electronics, Lander, Section 2-9 5 / 28



12-pulse Recti�er: Source Side

Two secondary windings: Delta and Wye connected 6 / 28



How can you obtain 24 pulse, or 48 pulse?
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12-pulse Recti�er: Devices

What is the rated device voltages compared to output voltage?
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12-pulse Recti�er

Used in HVDC systems with series devices
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12-pulse Recti�er: Output
Can you plot the voltage waveform?
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12-pulse Recti�er: Input
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What about harmonics?
6 pulse: 5th, 7th harmonics (no triple harmonics)

12 pulse: 11th, 13 th harmonics

18 pulse: 17th, 19th

24 pulse: 23rd, 25th

h = n ∗ 12 ± 1
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What about harmonics?
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HVDC Recti�ers
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How does it look like?

12-pulse thyr�stor converter for Pole 2 of the HVDC Inter-Island between the North
and South Islands of New Zealand (± 350kV).
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ABB HVDC

Siemens HVDC

Thyristors – The heart of HVDC
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https://www.youtube.com/watch?v=UBu3_saPuOs
https://www.youtube.com/watch?v=uLKfDjUfor4
https://www.abb-conversations.com/2015/11/thyristors-the-heart-of-hvdc/


Even more pulses?
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Even more pulses?
48 Pulse

Drawing
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Frequency Conversion:
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Frequency Conversion:

Cycloconverters
Converts AC to (lower frequency) AC

No need to have DC-link

Used in MW-sized motor drives (ships, mines, traction)

ABB Brochure, discontinued

Siemens Sinamics

Reading: Power Electronics, Lander, Chapter 5
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https://library.e.abb.com/public/2abc426982e203e6c1256e4d004deb49/ACS%206000c%20Cycloconverter.pdf
http://www.mena.abb.com/industries/db0003db002811/214b39527235c875c1257b270083a382.aspx
https://new.siemens.com/global/en/products/drives/sinamics.html


Cycloconverters
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Cycloconverters
Simplest Case

Single Phase to Single Phase
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Cycloconverters
Simplest Case

Single Phase to Single Phase
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Cycloconverters
Three Phase to Single Phase
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Cycloconverters
Three Phase to Single Phase (with 6 pulse)
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Cycloconverters
Three Phase to Single Phase (with 12 pulse)
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Cycloconverters
Three Phase to Three Phase (6 pulse)
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Cycloconverters
Three Phase to Three Phase (12 Pulse!)
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You can download this presentation from:
keysan.me/ee463
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