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High Efficiency Control Strategy of TNPC Inverter Using Low—-frequency
Switching Method of Neutral Point Switch
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ABSTRACT 29 XE MOSFETS o]&sta, g 44 2=9A=
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This paper introduces a low frequency switching method TNPC QIHE S &2 el 18 13 o] A=At A
for the neutral line of TNPC inverters to achieve high gy} SR W ot vm ¢ da, 4 53 A
efficiency. By applying the method, the switching loss in the A AREES AL &4 WS HY ‘fq’. A% 7ol
neutral line is reduced. In order to compensate the current positive®] 1L &= M 7] Weko] o] WU uf AWMEHE (a)
distortion near zero crossing points, the partial switching oF (b)) AEiZE wste), wpeha] 293 E4do] HAISHE A
strategy is applied. Both the simulation and the experimental A= S, MOSFET, S, IGBTS W& to]e =olt}, X|HA
results verify the usefulness of the proposed method. ¢o] Positiveo] L &8 AF] Wao] U o, IWEE (o)
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Fig. 1 Single-phase 3-level TNPC inverter operating fo m ref

n + 4Do_ S
state carrier - 3

A} 3] =
& 39 TNPC <] ‘HEH_ e : a7 2 TNPC SIBE] XIFT A91E Hofy| 2Ex
2N 4, skt 29X, FUE FAH 29A 209 7F 29 Fig. 2 Block diagram of low-frequency switching
o] 9wd tolo=r FAAGY B =RdME Ad e controller for TNPC inver ter

Ioekls o+
L

[ S
L

oS+

3
3
B

S
L
IS

-

(SIS

N



. K
ref c;?;er
| i i1
o |
0 0 E—
(a) (b)

O 3 (a)K, =1 duty T (b) 0 < K <1 duty Zt&

m m

Fig. 3 (a)K, =1 duty waveform (b) 0 <K, 6 <1 duty
waveform
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Table 1 Parameter values of TNPC inverter
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v, 400 [V ]

G, 6300 [uF]

L 2000 [pH]

G 45 [uF]

Vs 110 [v ]

Sow 60000 [Hz]

£, 60 [H]
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Fig. 4 Comparison between the efficiency of traditional
controller and the efficiency of the proposed

control ler with respect to the output power

F29IE 71at 71&E 2903 7Y

El

a3 719 Aojrle AtE AT A9 Ao)r]e &
& NS ¢ PSIMe Thermal moduleS Agste] A&
]d% 3k th. MOSFET, IGBT+ PSIM®] Thermal module
oAl 7oz A|Fs= MOSFET STW4NMA0, IGBT
IXGHAON6OC2E ol-&ato] AlEeolA aflch. 19l 4ox] =

O

g dYgel m& F 10171«1 &S vusisith E9o] Eof
Aol whe} a8 Fobym, Akd 60Hz AF3 2914 Alo]
71 71 Aol Ego] AMALE Eth

31

S3

Time (s)

38 5 K, =05 S5, S,, S;, S, 2%1A| duty =t

Fig. 5 K, =0.5 duty waveform of four switches
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