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The Control Method of 3-level PWM Inverter in Special Application
using Neural Networks
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Abstract

This paper presents the design of a neural network based PWM technique for a three level inverter

of electric trains. A three-level inverter has several advantages compared with a two-level inverter in this

application. In viewpoint of correcting unbalance of DC-link voltage, a novel method is developed and verified

in computer simulation.
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Table 1 Relations between Voltage vector and
the switching pattern
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zero W H (1.1.1), (000). (-1,-1.-1
large W H (-1~ (L1L-D, (-1,1,-1
(P.N 2 AR (-1,LD, (-1,-1.D. (1.-1.D
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Fig. 1. The Schematic diagram of 3-level inverter
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Fig. 2. The load connection for causing voltage unbalance.
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Fig. 3.-Hysteresis band for 3-level Inverter
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Fig.4. Sinusoidal modulation of 3-level Inverter
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Fig.5. Feedforward neural network architecture
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Table 2. The learning pattern for 3-level Inverter
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Fig.6. DC-link capacitor Voltage - Vdl, Vd2
(a) Hysteresis method. ) Sinusoidal modulation method.

(¢) Neural network method.
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Fig.7. Harmonics analysis- before unbalance occurrence

(a} Hysteresis method. (b) Sinusoidal modulation method.

(c) Neural network method.
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Fig.8. Harmonics analysis - unbalance occurred.
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(a) Hysteresis method. (b) Sinusoidal modulation method.
(c) Neural network method.
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