
Voltage Dip Characteristics through the 

Ellipse Parameters  

Big What is voltage dip? 
Voltage dips, also called “voltage sags”, are 
short-duration reductions in voltage 
magnitude. 

 

Space Phasor Model 

The Space Phasor Model (SPM) of three 

phase voltages, 𝑉𝑎, 𝑉𝑏 and 𝑉𝑐, is obtained by: 

 

SPM = 2
3
𝑉𝑎 𝑡 + 𝛼𝑉𝑏 𝑡 + 𝛼2𝑉𝑐 𝑡  

where 𝛼 = 𝑒𝑗2𝜋 3  and 𝛼2 = 𝑒𝑗4𝜋 3 . 
 

Single-Event Characteristics 

 The characteristic voltage (CV) is 

equivalent of residual voltage. 

 The positive-negative factor (PNF) 

measures  the amount of voltage 

unbalance.  

 The dip type (DT) distinguishes between 

balanced and unbalanced voltage dips. 

 

Ellipse parameters  
1. Semi-minor axis is a good approximation of CV. 

         𝐶𝑉 ≈ 𝐴𝑦 

2. Semi-major axis is a good approximation of PNF. 

         𝑃𝑁𝐹 ≈ 𝐴𝑥 

3. The rotating angle of ellipse, semi-major axis 

direction, indicates the dip type using parameter 𝑇. 
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𝑇 = 𝑐𝑒𝑖𝑙
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         𝑇 = 1;     Type 𝐷𝑏 

         𝑇 = 2;     Type 𝐶𝑐 
         𝑇 = 3;     Type 𝐷𝑎 

         𝑇 = 4;     Type 𝐶𝑏 

         𝑇 = 5;     Type 𝐷𝑐 
        𝑇 = 6;      Type 𝐶𝑎 


