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Fig.1 Three phase hybrid multilevel inverter(phase A)
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Table 1  Output voltage(V =5 V,)

Uap Uas Ucp
0 0
Vo Vo

2V, 2V, 0

3V, -2V, 5V
4V, -Vo 5V
5V 0 5V
6V Vo 5V
7Vo 2V, 5Vo
8Vo -2V 10V,
9V, -Vo 10Vo
10V, 0 10V,
11V, Vo 10V,
12V, 2V 10Vy
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Table 2 Output voltage(V,=2 V,)

UAD UAB UCD
0 0
0
—2V0 2\/0
Vo 0
Vo
—Vo 2\/0
2V, 0
2V, 0 2V,
2V, 4V,
V 2V,
3V, 0 0
-Vo 4V,
2V0 2\/0
4V,
0 4V,
5Vy Vo 4V
6V() 2V0 4VO
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Table 3 Comparison of three kinds of inverters with 13-level

output each phase
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Fig.2 Moderation process of power unit 2
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Fig.3 Moderation process of power unit 1
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Fig.5 Inverter and each power unit output fundamental wave
voltage

3 {FEIE

T BAESE H ) AR A 2 F T AR s 4 A R
SIS B IERATE, A GBS MATLAB #H7T T4 B IE.
W Vi=2V=2E, WA AR 13 . S0k
fHU1R: E=100 V, IE5ZIAGIBAEN 50 Hz, — M
B 2 500 Hz.

MiEEILE M=0.8 I, AR H LR Uep K HAAT
EERacREl, B 6a BT, kS HUCPRYRRD: . K
U s KH B85 PWM i, AR 2 2 500 Hz 1) —
WS H L, WA 6b k. PR AN R T



53 ) AR R AR S SR T ik 201

AL LR Uaps BTHEAHHE R 11 #5F, Wip
6¢ AT 2oL R TE RIS Wil 7 B, 2kl 19 i
F, EHREN 414%.

400
300
200
100

/v
=

-100
=200
-300
400
0 0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040
IR fi)/s
a U IRREE (M=0.8)

200
il
B L
? i M il 1| W IIIIHI’
-150
200 5505 0010 0075 0020 0.025 0.030 0.035 0.040
IR [H)/s
b. U, (M EETE (M=0.8)
Ty 1™
390 ! I ]
> 10 h iy b
H o -100
g

N hl [l
200 [ f
i - j
2500 111111
0 0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040
[ T /s
o U JIERTE (M=0.8)

@ 6 UCD‘ UAB‘ UAD @E/)i%/; (M:08)
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Topology and modulation of asymmetrical hybrid multilevel inverter

Zheng Hong, Huang Jian, Sun Yukun, Shi Yuli
(College of Electrical and Information Engineering, Jiangsu University, Zhengjiang 212013, China)

Abstract: A novel topology, referred to as asymmetrical hybrid multilevel inverter topology, was developed to solve the
problems of enormous number of switching devices and low quality of output voltage of conventional multilevel inverter.
It consists of asymmetrical multilevel inverter with clamped diodes and H-bridge multilevel inverter with the voltage
source switchover between series state and parallel state. Under the same voltage levels, the number of switching devices
reduced. The paper also presented a new modulation strategy, by which the most of switching devices can work at low
frequency, the current backflow can be avoided with reduced switching loss and total harmonic distortion (THD) of
output voltage, and then the amplitude modulation of continuous PWM can be realized. The validity of the proposed
topology and control method was verified by simulation results.
Key words: electricity, harmonic distortion, voltage regulators, current backflow, hybrid moderation, multilevel inverter



