
EE 518: MODELING & ANALYSIS OF ELECTRICAL MACHINERY    (3-0-0: 3) 

Introduction 

Unified approach to the analysis of electrical machines - basic two-pole machine - Kron’s primitive machine - voltage, 

power and torque equation - linear transformation from 3-phase to 2-phase - transformation from rotating axes to 

stationary axes - power invariance - park’s transformation for 3-phase  synchronous and induction machines. 

 

DC Machines 

Theory of Direct-current machines – elementary direct current machines – voltage and torque equations in machine 

variables – block diagram of Direct current machines, shunt machines, series machines and compound machines. 

 

Theory of Symmetrical Induction Machines 

Introduction – voltage equation in machine variables – Torque equation in machine variables – equation of 

transformation for rotor circuits – voltage equation in arbitrary reference – frame variables – Torque equation in 

arbitrary reference – commonly used reference frames per unit system. 

 

Polyphase Synchronous Machines 

Generalised machine equations – steady state analysis of salient pole and non salient pole machines – phasor 

diagrams – power angle characteristics – reactive power - short circuit ratio – transient analysis – sudden 3-phase 

short circuit at generator terminals – reactance – time constants – transient power angle characteristics. 
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