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Fig.1 Wiring diagram of transformer with Y//A connection
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Fig.2 Single-phase equivalent circuit of transformer
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Fig.4 Flowchart of correlative coefficient calculation
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Fig.5 Grounding at Y side of transformer
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Fig.6 Simulation model of transformer
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Fig.7 Calculated and real circulating currents
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Fig.8 Three phase currents and circulating current
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Fig.9 Correlation coefficient of phase current
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Fig.10 Calculated and real circulating currents
when residual magnetism is random
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Fig.11 Correlation coefficient when residual
magnetism is high
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Fig.12 Calculated and real circulating currents
when residual magnetism is high
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Fig.13 Correlation coefficient when inter-turn

fault occurs in phase A
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Circulating current calculation for delta windings of
transformer with Y/A connection
LING Guang',YAO Wenxi’
(1. State Grid Shaoxing Power Company,Shaoxing 312000, China;
2. Zhejiang University , Hangzhou 310027, China)
Abstract: The equivalent instantaneous inductance algorithm is an effective way to distinguish the
excitation inrush from the fault current,which could not be easily applied to the 220 kV and below three-
phase transformers with Y//A connection due to the hardly acquired circulating current of delta winding.
A method for calculating the circulating current is proposed. The proportional relationship between the
circulating current of delta winding and the zero-sequence current of Y winding is derived based on the
differential equations of transformer. In the unsaturated flux zone,because the circulating current is equal
to the corresponding phase current at Y side,it is proportional to the zero-sequence current as well. In
order to distinguish the unsaturated flux zones,the waveform correlation theory is applied to calculate the
correlative coefficient of phase current with zero-sequence current for each phase at Y side,which proves
that the unsaturated flux zone of at least one phase is long enough for calculating the ratio of phase
current over zero-sequence current to obtain the circulating current. The accuracy of the proposed method
is verified with  MATLAB simulation. With the transformer parameters unknown and the closing angle
uncontrolled it calculates the circulating current accurately within one power cycle.
Key words: electric transformers; excitation inrush;

equivalent instantaneous inductance; circulating

current; Y//\ connection
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