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An Algorithm for Even Distribution of Loss, Switching Frequency, Power of Model
Predictive Control Based Cascaded H-bridge Multilevel Converter

[-Gim Kim' and Sang-Shin Kwak™

Abstract

A model predictive control (MPC) method without individual PWM has been recently researched to simplify
and improve the control flexibility of a multilevel inverter. However, the input power of each H-bridge cell and
the switching frequency of switching devices are unbalanced because of the use of a restricted switching state
in the MPC method. This paper proposes a control method for balancing the switching patterns and cell power
supplied from each isolated dc source of a cascaded H-bridge inverter. The supplied dc power from isolated dc
sources of each H-bridge cells is balanced with the proposed cell balancing method. In addition, the switching
frequency of each switching device of the CHB inverter becomes equal. A simulation and experimental results
are presented with nine-level and five-level three-phase CHB inverter to validate the proposed balancing

method.
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Fig. 1. (a) Three phase CHB inverter, (b) a phase leg of
the CHB inverter.
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Conventional current based MPC
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Fig. 2. Block diagram of conventional predictive control for
CHB inverter.
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TABLE 1

SIMULATION PARAMETER OF GRID CONNECTED
INVERTER SYSTEM

Vo Switching states . Vs
‘ Sair | Sarz | Sa2i | Sa2z ‘ ¢
2Vpe 1 0 1 0 Vbe Vbc

1 0 1 1 Vbe 0
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1 1 1 0 0 Vbe
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0 0 0 0 0 0
0 0 1 1 0 0
0 1 1 0 0 0 0
1 1 1 1 0 0
1 0 0 1 Vbe -Vpe
0 1 1 0 -Vpc Vbe
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1 1 0 1 0 -Vpc
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TABLE T
THE SIMULATION RESULT OF SWITCHING FREQUENCY
OF DEVICES AND CELL POWER CONSUMPTION BY
SWITCHING ROTATION TECHNIQUE

1

Fig. 4. Simulation wave forms of 9-level CHB inverter
without switching rotation.

Without ratation Cell; | Celly | Celly | Celly
Switching frequency(S,;) [Hz] | 214 459 222 261
Cell input power [MW] 0.2 2.3 29 3.0
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Switching frequency( aﬂ) [Hz] | 289 289 289 289
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Fig. 5. Simulation wave forms of nine level CHB
inverter applying proposed switching rotation method.
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TABLE I
THE EXPERIMENTAL RESULT OF SWITCHING
FREQUENCY OF DEVICES AND CELL POWER
CONSUMPTION BY SWITCHING ROTATION

TECHNIQUE
Without ratation Celly Celly
Switching frequency(.S,;) [Hz] 245 152
Cell input power [W] 28.5 61.8
With ratation Cell Celly
Switching frequency(S,;) [Hz] 205 203
Cell input power [W] 447 454
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