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Fundamentals of Power Systems Analysis (EECE 471) 
FORMULAE 

• Chapter 2: Basic Principles 
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• Chapter 3: Transformers and the Per-Unit System  
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• Chapter 4: Transmission-Line Parameters 
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• Ch. 5: Transmission Line Modeling 
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 Complex Power Flow at the sending end on Medium Line: 
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For S21 exchange indices 1 and 2 in above equation. For a long line use 
Y’ and Z’. 

 Power Flow on a short loss-less line: 
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 Power transmission capability: 
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• Ch. 6: Power Flow Analysis 
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 Gauss-Seidel Load Flow at iteration r: 
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 Newton Power Flow: 
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• Operating Limit on Synchronous Generators 
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• Ch. 7: Three-Phase Short Circuit  

For a fault at node k: 
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• Ch.11: Economic Operation of Power Systems 

 Lines Losses and Generators’ Limits: 
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 Power loss in MW on a line of impedance R +  jX in per unit:  
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