
RECTIFIERS

ADDITIONAL NOTES

• Power quality issues.

• Application examples.

• Additional circuitry that secures proper rectifiers operation.
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Power quality issues (single-phase 

thyristor bridge):

𝐼𝐴𝐶𝑟𝑚𝑠 =

𝑖𝐴𝐶 =?

𝑥 𝜔𝑡 = 𝐴0 + σℎ=1
∞ [𝐴ℎ∙ cos ℎ𝜔𝑡 + 𝐵ℎ ∙ sin ℎ𝜔𝑡 ]
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𝑖𝐴𝐶 𝜔𝑡 ∙ cos ℎ𝜔𝑡 ∙ 𝑑 𝜔𝑡 ,
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𝑖𝐴𝐶 𝜔𝑡 ∙ sin ℎ𝜔𝑡 ∙ 𝑑 𝜔𝑡 .

Harmonic analysis:
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Power quality issues (single-phase 

thyristor bridge) - harmonics:
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𝑖𝐴𝐶 𝜔𝑡 ∙ sin ℎ𝜔𝑡 ∙ 𝑑 𝜔𝑡
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𝑖𝐴𝐶 𝜔𝑡 ∙ cos ℎ𝜔𝑡 ∙ 𝑑 𝜔𝑡 𝐴ℎ = 0

𝑥 𝜔𝑡 = 𝐴0 + σℎ=1
∞ [𝐴ℎ∙ cos ℎ𝜔𝑡 + 𝐵ℎ ∙ sin ℎ𝜔𝑡 ]
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Power quality issues (single-phase 

thyristor bridge) - harmonics:

𝑑𝑒𝑓. : 𝑃𝐴𝐶 =

𝑑𝑒𝑓. : 𝑄𝐴𝐶 =
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Power quality issues (single-phase 

thyristor bridge) - harmonics:
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Power quality issues (three-phase 

thyristor bridge) - harmonics:

𝐼𝐴𝐶𝑟𝑚𝑠 =

𝑃𝐴𝐶 =

𝑄𝐴𝐶 =
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Power quality issues (thyristor bridges) –

voltage deviations:
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Power quality issues (diode bridges) -

harmonics :
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Thyristor bridges – application examples:
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Diode bridges – application example:

Additional circuitry that secures proper rectifiers operation:
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Thyristor bridges – synchronization:
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- Harmonic analysis is of particular importance when addressing rectifiers,

- The rectifiers (can) cause significant power quality problems,

- Additional filtering can be used to mitigate power quality problems,

- Thyristor rectifiers generally consume reactive power,

- Both diode and thyristor bridges have large applicability,

- Diode bridges necessitate additional circuitry to operate safely,

- Thyristor bridges necessitate a continuous gate current or a train of gate

current pulses if discontinuous operating mode (can) happen.


