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Power Unbalance Suppression Control for Cascaded H-Bridge Converter

Takumi Yasuda, Student Member, and Jun-ichi Itoh, Senior Member (Nagaoka University of Technology)

Cascaded H-bridge (CHB) converters have a limit of compensation capability for power unbalance among cascaded

cells. DC/DC converters on the load side of each cell are required to curtail the load power when the voltage balancing

controller of AC/DC converters saturates. In this paper, voltage margin control (VMC) is applied as the load controller,

which curtail the load power without communication between the DC/DC converters and the AC/DC converters when

the voltage balancing controller saturates. However, the steady error of the capacitor voltage appears when the

capacitor voltage balancing controller saturates and the VMC curtail the output power, which causes a steady error of

the capacitor voltage in the cells whose output power is not curtailed. This paper proposes an operation method to

minimize the capacitor voltage deviation caused by the VMC operating under the saturation of the capacitor voltage

balancing control due to the large power unbalance. The experimental results show that the CHB converter balances

the capacitor voltage by suppressing the power unbalance with the proposed controller.
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(a) Cascaded H-bridge (CHB) converter.
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Fig. 1. Circuit diagram of CHB converter with individual load.
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(b) Capacitor voltage balancing controller and cell ac voltage
generation.

Fig. 2. Control block diagram of cascaded cells.
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Fig. 3. Control block diagram of voltage margin control.

Table 1. Experimental conditions.
Parameter Symbol Value
Rated power P 3.1 kw
Grid voltage Vg 240 V (RMS)
Grid frequency Je 50 Hz
Rated capacitor voltage Ve 120V
Arm inductance L 5.0 mH (8.4%)
Cell capacitance C 2.72 mF (25.5 mJ/VA)
Carrier frequency Sear 6 kHz
Number of cells N 4
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Fig. 4. Experimental results of steady-state operation of CHB
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Fig. 5. Experimental results of capacitor voltage with
conventional voltage balancing controller. The loading
conditions are same with Fig. 4.
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