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Aim of the course: 
 
The aim of the subject is to upgrade theoretical knowledge regarding the properties, design features 
and possibilities of using various types of transformers, power inductors and generators. The 
emphasis is on practical knowledge, used by future designers in the selection, sizing and use of these 
machines. 
 

 
Required (pre)knowledge: 
 
Electric machines - basics  
 
 
Contents:  
 
Losses in the core, coils and additional losses in the transformer and generator. The connections of 
transformer windings (Y, D, Z). Connection V (open delta). The problem of magnetization on the 
primary side of transformer in Yy connection . Special Z connection of coils on transformer primary 
side. Short-circuiting the transformer. Start-up phenomenon of transformer and power inductors. 
Heating and various types of cooling (ONAN, ONAF, OFAF ...). Autotransformer and  three phase 
autotransformer. Atmospheric and switching over voltages. Regulating transformer. Grounding 
transformer. Phase shifting transformer. Transformer supplied by non-sinusoidal voltage. Transformer 
short-circuit damping. The laws of similarity. Power inductors for reactive power compensation. Basic 
tests of the transformer and generator. Protection elements for power transformers and generators. 
Transformer Isolation monitoring. Synchronous generator operating conditions (islands operation, 
operating on a rigid network, synchronous compensator). Unstable work of generator. Short circuit of 
synchronous generator. Synchronous reactance. Transient reactance. Sub-tranzient reactance. 
Diagnostic and insulation aging. 
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