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Characterizing the Nonlinear Loads

• Diode Rectifiers: Nonlinear Loads
– Power Factor (PF)
– Displacement Power Factor (DPF)
– Total Harmonic Distortion (THD)

• Harmonic Guideline IEEE-519
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Linear and Nonlinear Loads
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Linear Loads

coss sP V I  cos
s s

PPF
V I

 

s
s

PI
V PF




sI

sV



is

vs





( )a
( )b

sI

sV



is

vs





is

vs





( )a
( )b



© Copyright Ned Mohan 2010

Nonlinear Loads
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Obtaining Harmonic Components by Fourier Analysis
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Nonlinear Loads
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Displacement Power Factor: 1 cos  DPF 
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Harmonic Currents Decrease the  Power Factor -
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 Ratio of actual power factor to displacement power factor decreases with 
increasing THD



© Copyright Ned Mohan 2010

Harmonic Guidelines: IEEE – 519 
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Harmonic Guidelines: IEEE - 519
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 Limits on allowable harmonic currents drawn by loads of various relative magnitudes
 Relative magnitude of load currents is based on Short Circuit Ratio (SCR)



© Copyright Ned Mohan 2010

Summary

Characterizing the Nonlinear Loads
• Diode Rectifiers as Nonlinear Loads

– Power Factor (PF)
– Displacement Power Factor (DPF)
– Total Harmonic Distortion (THD)

• Harmonic Guideline IEEE-519
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