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1.  Abstract 
 
This session presents the method of development and verification of appropriate frequency conversion 
factors for no load loss, exciting current, load loss, and noise level of transformers.  These factors are 
needed in order to allow manufacturers to convert measured values from 50Hz to 60Hz and vice versa. 
Conversion factors are necessary when equipment at a manufacturer's test facility allows direct measure-
ment at one frequency and not the other.  These factors are developed using both analytical and actual 
tested data.  Measured data, provided by several manufacturers, was used to confirm the theoretical 
results.  This will be a basis for proposing standard frequency conversion factors in the IEEE test stand-
ards for Power and Distribution Transformers.  Such a standard will make it possible for manufacturers to 
use the same frequency conversion factors and hence have a more uniform accuracy of the reported test 
data at both 50 and 60Hz. 
 
 
2.  Learning Objectives    
 
The presentation will show the development of frequency conversion factors using analytical methods 
confirmed by measurement for the following items: 
 

• No load loss - Developed using material loss models and magnetic building factor calculations. 
• Exciting Current - The exciting force of the material is used to determine the effect of the 

frequency. 
• Load Loss - Finite Element Modeling is used to determine the stray loss in the different structural 

parts of the transformer and the effect that tank wall shielding has on the flux distribution and 
hence, on the different components of stray losses. 

• Sound Level - Measured data and the impact of items such as core mechanical resonance will be 
shown. 

 
3.  Learning Outcomes 
 
The outcome of the presentation will be an understanding of the effect that the operating power frequency 
has on no load loss, exciting current, load loss and sound level of power and distribution transformers.  
There will also be a better knowledge of the analytical tools & methods that can be used to characterize 
these performance parameters. 
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