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Abstract: Cascaded H-bridge (CHB) inverters require common-mode voltage (CMV) injection for fault-tolerant
operation, which enables the inverter to maintain balanced line-to-line voltage after a fault without additional
hardware costs. However, it can potentially lead to unbalanced power in a three-phase system, leading to reverse
power flow, which is unwanted in applications. To mitigate these side-effects, a method for injecting CMV that
combines the third harmonic and an alternating clamping algorithm is proposed to minimize the fundamental
common-mode voltage (FCMV). The approach starts by using alternating clamping to determine CMV, thereby
increasing the output voltage of the faulty phase and reducing CMV. Subsequently, the third harmonic is injected to
expand the linear modulation region of the CMV, thereby increasing the maximum line-to-line voltage limit
achievable without CMV injection. This optimization mitigates the limitation that smaller line-to-line voltages
require larger CMV injection of the proposed method. The proposed fault-tolerant operation strategy demonstrates
simple calculations and a reduced FCMV, enhancing converter performance after a fault. Simulations and
experiments confirm the effectiveness of this method.
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