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Transformer overheating analysis and derating calculation under harmonic

WANG Kui, SHANG Ying
(School of Electrical Engineering, Shandong University, Jinan 250061, China)

Abstract: The paper describes two methods of determining the derating capability of transformers with nonsinusoidal loads. The
reasons for transformer overheating are analyzed. It is indicted that eddy current losses become a very important component of
transformer losses for harmonic heating. The common X factor is used for calculating transformer derating in the first method. We
acquire data from a number of 0.4kV distribution systems supplying typical urban loads and calculate transformer derating percents.
The field data show that triplen harmonic currents can be a dominant effect with respect to the neutral conductor overloading and
transformer derating. Another method is less accurate and is intended for use by those with access to transformer certified test report
data only. It is anticipated that the first method will be used primarily by transformer design engineers, while the second will be

employed primarily by users.
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Fig.1 Zero-sequence flux enters the tank and the air

and oil space
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Tab.2 Three-phase harmonic current

/A THD, I/A THD:s
Iz 216 39.7% 75 (152) 34.6%
Iy 216 40.1% 76 (152) 35.1%
Ic 218 36.7% 70 (152) 32%

LA THD; Ii/A THD,,
Ia 31 (108) 14.1% 5.1 (69) 1.3%
Iy 33 (108> 15.3% 4.8 (69) 1.2%
Ic 33 (108) 14.9% 2.9 (69 0.9%
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Tab.3 Distribution network harmonic calculation results
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Tab.4 208/120V transformer current
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