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A New Switching Method for Reducing switch loss of Single-phase three-level NPC
inverter
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Abstract - This paper proposes a method of switching to improve power loss for the single-phase three-level NPC inverter.
The conventional switching methods, which are called as the bipolar and unipolar switching methods, are used for single
phase inverters using three-level topology. However, these switching method have disadvantage in the power loss. Because all
of the switch are operated. To reduce the power loss of the three-level NPC inverter, clamp switching method is introduced
in this paper. This way, one of the lag is fixed that switching loss is reduced. This paper analyzes and compares power losses
of unipolar method and clamp method. The validity of the power loss analysis is verified through the simulation and

experimental results.

Key Words : Neutral point clamed (NPC), Three-level inverte, Clamp switching method.
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Fig. 1 Single phase three level inverter circuit.

2. T 3 QIHE

21 3dd oIHE S&¥EE

a9 12 ) 38 NPC QIHE9] F|Z20iH, A #H1%t B
2 e gRE 2=t 4 Blde 19 "R A9X|9
209 TO|QER FEEH, 371K A91E AEHlE Z=rh 371K
A91E Aejo] w2 219 ARl= & 13 2o] SESIT
[8]. P AR AEjolA= Sx13} Sx2 ARIA], O ARIA] AEjolA
= Sx21 Sx3 ARIR], N A9IX] AEfollAl= Sx31t Sx4 AIX|7}
ON &JEi7} It} ojuff 371K A91E AejolA] Sx1at Sx3 AL,
Sx21} Sxd AQE7} 77 AHHE ERE = EAS ZRer}

22 QIHES] A9 A1 eV P A9 N A91E A
HE WHstH s&sh] Mo Hald= Ao 7= vdert
ECh o 3 QIHES] Ee AFAY0] &Y nf P A&
0 A3 ME7t wHslH S&6tal, AFFLo] S mf N A9
A1} 0 A918 ME7t wHsHH SASIT) meEts] BE oA
A91E dejoll met HalE = A9 F7|= Vde/27t Hth Ol=
2HE QIHE &Y A HE 3719 ddtof sigshy, S8R

W ARAA O A 1xn AR 2gele o7t Hh

B 1 3u¥ oHE A9E AE.
Table 1 The switching state for three level inverter.
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Fig. 2 Unipolar switching moethod for single lag three level
inverter : (a) carrier and A, B lag duty pulse, (b) A,

B lag switching state.
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Table 2 The Unipolar switching state for single phase three
level inverter.
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Fig. 8 carrier and A, B lag duty pulse for clamp switching
method.
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Fig. 4 A, B phase switching state and output line to line
voltage for clamp switching method.
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Fig. 5 Analysis of switch loss and efficiency :
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Fig. 11 Output pulse of Unipolar switching method : (a) Modulation index=0.3 (b) Modulation index=0.75 : A lag pole
voltage, B lag pole voltage, line to line voltage and A lag duty, output current.
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