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Compared with the well-known modular multilevel cascaded converter with single-star bridge-cells (MMCC-SSBC), the hybrid cascaded
converter (HCC) has the advantage of the lower component count of power transistors and DC capacitors. Thereby, this research explores the
HCC in grid applications and proposes a hierarchical control scheme which allows the HCC to operate under unbalanced grid conditions and
power imbalances among all cells. The proposed control scheme begins with thorough power flow analysis on the HCC, and it is then designed
following the hierarchical control structure developed in the earlier paper, while one more control, hybrid control, is added, becoming a four-
layer hierarchical control scheme. Considering the unbalanced conditions, the proposed control scheme uses the zero sequence voltage as the
means for managing the unbalanced power flows. Therefore, the proposed control scheme can achieve both the system current control and the
DC capacitor voltage balancing control no matter the system is balanced or unbalanced. The HCC is further compared with the MMCC-SSBC
under the unbalanced conditions at DC-side or AC-side to evaluate its performance. The proposed control scheme and the comparison are both
confirmed experimentally. Finally, the operational flexibility and reliability of the HCC are also carefully discussed.
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