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Abstract

To address the defects of the traditional H-bridge cascaded drive scheme for the main helium blower of High
Temperature Gas-cooled Reactor (HTGR), including dependence on phase-shifting transformers, large volume
and high cost, as well as the over-voltage breakdown risk of three-level topology under 6kV medium-voltage
conditions, this paper applies the transformer-less five-level active neutral-point-clamped (5L-ANPC) topol-
ogy to the 45MW main helium blower drive system. The modulation strategy adaptation and parameter
tuning of capacitor voltage balance control are completed, and a simulation model is established for full-
operating-condition verification. The results show that the THD of system output line voltage is as low as
0.39%, the steady-state fluctuation of DC-side neutral-point voltage is narrowed to 200V, and the system
presents excellent dynamic and steady-state performance under load steps. Combined with safety margin
requirements, this paper provides IGBT selection reference, and offers an engineering feasible scheme for the
transformer-less upgrade of the HTGR main helium blower drive system.
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