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Transformer harmonic loss calculation and influence factor analysis
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Abstract: In order to analyze the influence of distribution network harmonic on transformer loss accurately, transformer harmonic
loss model is established according to circuit theory and its calculation formula is derived. Transformer harmonic loss caused by
harmonic order and transformer load imbalance is analyzed, a method about online monitoring transformer harmonic loss is proposed,
and its effectiveness is analyzed by experiment. The result confirms that the calculation can be simplified by using transformer
harmonic loss model because it does not need to consider the transformer primary side harmonic currents and transformer harmonics
loss caused by each order harmonic can be calculated accurately. Effectively reducing third order and fifth order harmonic of
distribution network has a good practical value for energy conservation of transformer because more than 90% of transformer
harmonic loss is caused by them.
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Fig.1 T equivalent circuit of transformer
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Fig.2 Open-circuit test diagram of transformer
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Fig.3 Short-circuit test diagram of transformer
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Fig.4 Transformer harmonic equivalent model
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Fig.5 Simplified transformer harmonic equivalent model
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Tab.1 Parameter values of transformer harmonic loss model

X1y’ @ X,2)/Q Xu(m) ' Q
0.098 0.098 304.3
rn(l)/Q rn(z)/o rn(m)/g
0.040\/n 0.048/n 69.4/n

AR R A% AR Oy R —se i), lidk
AR R A U S A 2, 1T AR AR P A T PR
Ui, VA B B AR R AR I ARRE 2 TR (AR AL
KER, WK 6 .

105
Eﬂ 9 /A
w75
= . e —— HRIIF15.2%
B . 2l —— HRIF=9.18%
Hn » x
i 3 o | |- HRIF458%
& —
il L5 — e e

o

02 46 8 1012 14

W BEL

6 KR AHGIERRFEXR
Fig.6 Correlation between harmonic order and harmonic

loss
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Fig.7 Correlation between three-phase load imbalance and

transformer harmonic loss
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Fig.8 Schematic diagram of laboratory testing transformer

harmonic loss
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Tab.2 Parameter values of transformer harmonic loss model
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Tab.3 Comparison of error analysis between traditional model

and simplified model
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Fig.9 Transformer harmonic loss analysis in the conditions
of line load
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Fig.10 Transformer harmonic loss analysis in the
conditions of nonlined load
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