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A Switching Method of Single Phase Grid Connected Inverter for
Common Mode Noise Reduction

Seung-Ju Lee!, Chang-Pyo Hong', Hag-Wone Kim", and Kwan-Yuhl Cho'

Abstract

A pulse-width modulation (PWM) method for common mode noise reduction in a PWM inverter connected
to a single—phase grid is proposed in this study. The extensively used conventional switching method may

experience common mode voltage problems, which generate current leakage and electromagnetic induction
problems. In the proposed switching method, the neutral point of the output voltage is always fixed at both
ends of the input voltage to reduce common mode noise. The validity of the proposed method is proven

through simulation and experimental results.
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Fig. 2. General switching method of single phase inverter.

TABLE 1
UNIPOLAR PWM METHOD OF SINGLE PHASE INVERTER

Mode S, S, S, S,

. PWM On 0 1 1 0
vout > 0 PWM?2

PWM Of f 0 1 0 1

i PWM On 1 0 0 1
Vour <0 PWMA1

PWM Of f 0 1 0 1

(Live)

= (Neutral)

(a) Three—phase grid (b) Single-phase grid

Fig. 3. In case of using three-phase grid as single-phase
grid.
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Fig. 4. Current flow interval of single phase full bridge
inverter of previous switching method.
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Fig. 6. Current flow interval of single phase full bridge
inverter of previous switching method.
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Fig. 7. Previous inverter voltage of negative phase.
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Fig. 8. Inverter voltage and common mode voltage of
bipolar PWM method.
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TABLE I
PROPOSED PWM METHOD FOR SINGLE PHASE INVERTER

Mode S, S, S, S,

Power

. 0 1] 1]o0
U{)ut > 0 PWM2 —
Recovery | () 1 0 1

Power

1 0 0 1
U:ut <0 PWM2 Supply
Recovery 1 0 1 0
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(b) Return current of positive interval

Fig. 9. Current flow interval of single phase full bridge
inverter of proposed switching method.
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Fig. 10. Proposed inverter voltage of negative phase.

TABLE I
SINGLE PHASE PWM INVERTER PARAMETERS
Item Value
DC Link Voltage 350[V]

Grid Voltage 220 [v,,,,], 60[Hz]

Rated Power 1[kW]

PWM 1 = 60[Hz]

Switching Frequency PWM 2 = 20[kHz]

Filter Inductor, ESR 1[mH], 0.8[£2 ]

Filter Capacitor 1.5[uF]

1000[pF]

Parasitic Capacitance
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Fig. 11. Simulation results of previous inverter switching
method.
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Fig. 12. Simulation results of proposed inverter switching
method.
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Fig. 13. Experimental results of previous inverter switching
method.

Yeom *;J ‘

Vo = 200V /Div Lout
Veom = 350V/Div

= C";Il_.-".[]ii'
Viny = 350V /Div

Fig. 14. Experimental results of proposed inverter switching
method.
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