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V. CONCLUSION

This paper has demonstrated the modelling of multi-winding
transformer using permeance-capacitance based magnetic cir-
cuit. The proposed model has the potential to reproduce circuit
issues related to the unbalance in leakage flux coupling when
integrated into system-level simulation combined with power
converters. Via making use of information about the repetitive
and symmetrical geometry, the parameter identification pro-
cess of the leakage flux p ath c an b e d one f rom o nly a  few 
experimental tests. The result from the proposed model shows 
good match to the hardware test, under a plenty of short-circuit 
schemes and in operation combined with power electronic 
converters. With the proposed model, effects that arise from 
the unbalanced leakage flux p ath c ould p otentially identified 
during the design phase of the power converters. Future work

will be invested in extending this approach to 3-phase phase-
shifted transformers with different winding configurations,
also fidelity of the model will be further verified via more
transient cases e.g. during start-up of the power converter
systems.
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