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Table 4-2:  Power Quality 
Phenomena Categories

1. Transients
2. Short Duration RMS Variations
3. Long Duration RMS Variations
4. Unbalance
5. Waveform Distortion
6. Voltage Fluctuations
7. Power Frequency Variations

This chapter amplifies the definitions of Clause 3 and the Glossary in Annex B 
by providing technical descriptions and examples of the principal 
electromagnetic phenomena causing power quality problems
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Attributes

Steady State Attributes
Amplitude
Frequency
Spectrum
Modulation
Source impedance
Notch depth
Notch area

Event Attributes
Rate of rise
Amplitude
Duration
Spectrum
Frequency
Rate of occurrence
Energy potential
Source impedance

The categories of Table 4-2, when used with the attributes 
mentioned above, provide a means to clearly describe an 
electromagnetic disturbance. 
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PQ Categories - Transients

 
Cate gorie s  

Typical 
Spe c tra l 
Con te n t  

 
Typical 

Duration  

Typica l 
Voltage  

Magn itu de  

1.0  Transien ts    
 1.1  Impulsive    
  1.1.1  Nanosecond 5 ns r ise < 50 ns  
  1.1.2  Microsecond 1 μs r ise 50 ns -1 ms  
  1.1.3  Millisecond 0.1 ms r ise > 1 ms  
 1.2  Oscilla tory    
  1.2.1  Low Frequency <  5 kHz .3 - 50 ms 0 - 4 pu 3 

  1.2.2  Medium Frequency 5 - 500 kHz 20 μs 0 - 8 pu  
  1.2.3  High  Frequency 0.5 - 5 MHz 5 μs 0 - 4 pu  
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Transients – Impulsive and 
Oscillatory

Oscillatory Transient – Capacitor Switching
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RMS Variations
 

Cate gorie s  
Typical 
Spe c tra l 
Con te n t  

 
Typical 

Duration  

Typica l 
Voltage  

Magn itu de  
g q y μ p

2.0  Shor t  Dura t ion  RMS Var ia t ions    
 2.1  In stan taneous    
  2.1.1  Sag   0.5 - 30 cycles 0.1 - 0.9 pu  
  2.1.2  Swell  0.5 - 30 cycles 1.1  - 1.8 pu  
 2.2  Momentary    
  2.2.1  In ter rupt ion   0.5 cycles - 3 s < 0.1 pu  
  2.2.2  Sag   30 cycles – 3 s 0.1 - 0.9 pu  
  2.2.3  Swell  30 cycles – 3 s 1.1 - 1.4 pu  
 2.3  Temporary    
  2.3.1  In ter rupt ion   3 s - 1 min  < 0.1 pu  
  2.3.2  Sag   3 s - 1 min  0.1 - 0.9 pu  
  2.3.3  Swell  3 s - 1 min  1.1 - 1.2 pu  
3.0  Long Dura t ion  RMS Var ia t ions    
 3.1  In ter rupt ion , Susta ined  > 1  m inu te 0.0 pu  
 3.2  Undervoltages  > 1  m inu te 0.8 - 0.9 pu  
 3.3  Overvoltages  > 1  m inu te 1.1 - 1.2 pu  
   3.4  Cur rent  Over load > 1  m inu te  
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Instantaneous

Minimum Voltage: 62%
Duration: 7 cycles
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Momentary

Minimum Voltage: 0%
Duration: 30 cycles
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Temporary

April 22, 1994 at 09:32:13 PQNode LocalSAMPLE03
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Electrotek

Minimum Voltage: 0%
Duration: 5.167 sec
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Long Duration

Minimum Voltage: 0%
Duration: 1m 57s
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Characterization of RMS Variations

Magnitude:
Rises and drops 
assessed separately
Maximum deviation 
among 3 phases

Duration:
Time span below 
threshold voltage 
level

Volt × Seconds Lost 
Product of magnitude 
and duration
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Steady State Phenomena

 
Cate gorie s  

Typical 
Spe c tra l 
Con te n t  

 
Typical 

Duration  

Typica l 
Voltage  

Magn itu de  

4.0 Unbalance    
 4.1  Voltage  steady sta te 0.5 - 2% 
 4.2  Cur ren t   st eady sta te 1.0 - 30% 
5.0  Waveform Distor t ion     
 5.1  DC Offset   st eady sta te 0 - 0.1% 
 5.2  Harmonics 0 - 9 kHz steady sta te 0 - 20% 
 5.3  In ter -harmonics 0 - 9 kHz steady sta te 0 - 2% 
 5.4  Notching  steady sta te  
 5.5  Noise broad-band steady sta te 0 - 1% 
6.0  Voltage Fluctua t ions < 25 Hz in termit ten t  0.1 - 7% 

0.2 – 2 P st2 
7.0  Power  Frequency Var ia t ions  < 10 s +/- 0.10 Hz 
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Unbalance, Waveform Distortion
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Questions?


