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Fig.2 Block diagram of passivity control for LFHS
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Low-frequency transformer heating source based on passivity control
ZHU Xiaofan,ZHA Xiaoming,QIN Liang, HUANG Po
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A LFHS(Low- Frequency Heating Source) is designed,which provides biggish heating current at
lower voltage level to uniformly dry the large load transformer without insulation damage. With two uncontrolled
rectifiers at rectifier side and a three-level NPC(Neutral Point Clamped) converter at inverter side,it adopts the
AC-DC-AC transformation principle,applies the calculated middle-line current to balance DC capacitor voltage,
builds a passivity control model based on passivity control theory and determines the passivity control rate to
asymptotically follow the low-frequency current reference,and ensures the heating effect of load transformer by
a bigger given low-frequency current reference. Simulative results show that,the proposed control algorithm
ensures the output of low-frequency current and the balance of DC voltage at the same time and the designed
LFHS has nice static performance,rapid response,simple algorithm and strong robustness. The practical
engineering application of a 380 V,750kV-A LFHS verifies its excellent heating effect.

Key words: electric transformers; drying; low-frequency heating source; NPC; SPWM; passivity control
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