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Transient During Charging a 
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Transient due Tripping of 
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 Harmonics can affect transformers primarily in 
two ways CORE LOSSES OF TRANSFORMER:    
voltage harmonics  produce additional losses in 
the transformer core as the higher frequency 
harmonic voltages setup hysteresis loops, which 
superimpose on the fundamental loop.

 Each loop represents higher magnetization 
power requirements and higher core losses. 
Increasing the voltage distortion may increase 
the eddy currents in the core laminations.

 These losses depend on the core lamination 
and the quality of the core steel. A second and a 
more serious effect of harmonics is due to 
harmonic frequency currents in the transformer 
windings



 The harmonic currents increase the net RMS 
current flowing in the transformer windings 
which results in additional I²R losses 
(conductor losses). 

 Winding eddy current losses are also increased. 
Eddy-current losses are induced currents in a 
transformer caused by the magnetic fluxes. 

 These induced currents flow in the windings in 
the core, and in other conducting bodies 
subjected to the magnetic field of transformers 
and cause additional heating.



DERATING OF TRANSFORMERS AND “K” FACTOR:
 Transformers that are required to supply large 

non-linear loads must be derated to handle the 
harmonics. This derating factor is based on the 
percentage of the harmonic currents in the load 
and the rated winding eddy current losses.

 Two recommended methods have been proposed 
for derating transformer Kilovolt ampere ratings 
to accommodate harmonic loading.

 One is the COMPUTER AND BUSINESS EQUIPMENT 
“MANUFACTURER METHOD” [CBEMA-METHOD] 
also called CREST FACTOR METHOD; and another 
is the IEEE. Method by which transformers may be 
rated for suitability to handle harmonic loads is 
by “K” factor rating



NEUTRAL BUS SIZE AND TRIPLEN HORMONICS:
 THE TRANSFORMER THAT SUPPLY LARGE 

TRIPLEN HARMONICS GENERATING LOADS SHOULD 
HAVE TO THE NEUTRALS OVER SIZED.

 THIS IS BECAUSE, THE THIRD HARMONIC 
CURRENTS OF THE THREE PHASES ARE IN PHASE 
AND THERFORE TEND TO ADD IN THE NEUTRAL 
CIRCUIT.

 IN THEORY, THE NEUTRAL CURRENT CAN BE AS 
HIGH AS 173% OF THE PHASE CURRENTS.

 TRANSFORMERS FOR SUCH APPLICATIONS SHOULD 
HAVE A NEUTRAL BUS THAT IS TWICE AS LARGE AS 
THE PHASE BUS.
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Thanks for the opportunity


