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INVARIANTS OF ELECTRICAL MOTORS 
POWER SAVING CONTROL LAWS 

 
IVAN KOSTOV, VASIL SPASOV, GEORGI IVANOV 

 
Abstract: Mathematical models of energy invariants in the main types of electric machines have 
been obtained and summarized for their control in relative and absolute terms. Results are 
presented of the computational procedures for quantitative evaluation of the invariant power 
loss in relative units. The procedures are performed by mathematical models following the 
example of DC machine. The validity of the results is confirmed by comparative analysis with 
inefficient power loss at a constant torque in the first zone and at constant power/torque in the 
second zone. The final results are presented in graphical form. Guidance is given for future 
research. 

 
Key words: DC motor, induction motor, synchronous motor, energy invariant, control, power 
losses. 
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