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Formula Sheet – EEL4413 

 
Per-Unit Basic Equations: 
 
ࢋ࢙ࢇ࢈ࡵ ൌ ࢋ࢙ࢇ࢈࡭ࢂࡹ

√૜ ࢋ࢙ࢇ࢈ࢆ    ࢋ࢙ࢇ࢈ࢂ ൌ ૛ࢋ࢙ࢇ࢈ࢂ࢑
  ࢋ࢙ࢇ࢈࡭ࢂࡹ

 
Conversions from one Base to another: 
 

࢛࢖ࢆ ൌ ࢏ࡳ࢛࢖ࢆ
ࡺࢋ࢙ࢇ࢈∅૜࡭ࢂࡹ

࢔ࢋ࢜࢏ࡳࢋ࢙ࢇ࢈∅૜࡭ࢂࡹ
૛࢏࢜ࢋࡳࢋ࢙ࢇ࢈ࡸࡸࢂ࢑
૛ࢋࡺࢋ࢙ࢇ࢈ࡸࡸࢂ࢑  

 
 
Symmetrical components: 
 a- Conversion from symmetrical component values to 

phase values: 
 
 
  
b- Conversion from phase values to symmetrical 

components values: 
 
 
 
 
c- Basic Voltage – Current network 

equations in sequence components: 
 
 
 
Power System Stability Analysis: 
 The kinetic energy of the rotor of a 
synchronous machine is given by: 
 
 The inertia constant is: 
 
 The basic swing equation of the rotor of a 
synchronous machine is: 
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 The swing equation in terms of machine 
inertia constant is:  
Equal area criteria:   
The critical clearing angle and critical clearing time of a three-phase fault:  
 

No line disconnection:  
 
 
 
 
 

With line disconnection: 
 
 
 
 
 
 
The Basic Load Flow Equations:  
Gauss-Seidel: 

 
  
  
 
 
 
 
 
 
 
 
 
 
 
Newton – Raphson: 


