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ABSTRACT

This thesis is designed and analysis of multi-stage multilevel converters. It consists of H-bridge
converters and cascade transformers connected to the same dc linkvoltage and their output connected in
series through output transformers. To product high-quality output voltage wave, it synchronizes a large

number of output voltages, for application of renewable energy system.

The validity of the proposed system is verified by MATLAB/Simulink computer-aided
simulation for analysis of voltage waveforms and total harmonic distorsion of voltages (THD,) of 2, 3
and 4 stages. Its can generated 5, 11 and 29 level respectively for multilevel PWM converters, and can

generated 9, 27 and 81 levels respectively for multilevel converters.

MATLAB/Simulink simulation result, THD,, of 27, 81 levels converters and 29 levels PWM
converters are less than 5%, and THD,, of 27 level converter is 3.018% less than 29 level PWM
converter and it can saved 4 switching devides or can saved 40 switching devices from conventional
multilevel converter. There for, design the prototype of 3-stage 27 level converter, by use
MATLAB/Simulink program generated control signal through eZdspTMS320F2812 Digital signal
processor for controll power MOSFETs circuits. Experimental results, it can generated high-quality
output voltage waveform and THD,, less than 5% . Base on these merits, the proposed converters is
likely to substitute for the conventional counterparts in a practical application of renewable energy

system.

Keywords: Multilevel converters, Multi-stage converters, Total harmonics distortion
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5LAY Switch function R e (aV,) HSIRUAIUDDN

(n) | SF, | SF, | SE, | SF, v, v, v, v,
0 0 0 0 0 0 0 0 0
1 1 0 0 0 1 0 0 lav,,
2 -1 1 0 0 -1 3 0 2av,,
3 0 1 0 0 0 3 0 3aV,,
4 1 1 0 0 1 3 0 4av,,
5 ] 1 0 -1 3 9 5aV,,
6 0 -1 1 0 0 -3 9 6av,,
7 1 -1 1 0 1 -3 9 7av,,
8 -1 0 1 0 -1 0 9 8aV,,
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JLAU Switch function MRt (av,) HIIAUAIUDDN

(n) | SF, | SE, | SF, | SE, v, v, Vv, v, v,

9 0 0 1 0 0 0 9 0 9aV,,
10 1 0 1 0 1 0 9 0 10aV,,
11 -1 1 1 0 -1 3 9 0 11aV,,
12 0 1 1 0 0 3 9 0 12aV,,
13 1 1 1 0 1 3 9 0 13aV,,
14 -1 -1 -1 1 -1 3 -9 27 14aV,,
15 0 -1 -1 1 0 3 -9 27 15aV,,
16 1 -1 -1 1 1 3 -9 27 16aV,,
17 -1 0 -1 1 -1 0 -9 27 17aV,,
18 | 0 0 -1 1 0 0 9 27 18aV,,
19 1 0 -1 1 1 0 -9 27 19aV,,
20 -1 1 -1 1 -1 3 -9 27 20aV,,
21 0 1 -1 1 0 3 -9 27 21aV,,
22 1 1 -1 1 1 3 -9 27 22aV,,
23 -1 -1 0 1 -1 3 0 27 23aV,,
24 0 -1 0 1 0 3 0 27 24aV,,
25 1 -1 0 1 1 3 0 27 25aV,,
26 | -1 0 0 I S| 0 0 27 26aV,,
27 0 0 0 1 0 0 0 27 27aV,,
28 1 0 0 1 1 0 0 27 284V,
29 -1 1 0 1 -1 3 0 27 29aV,,
30 0 1 0 1 0 3 0 27 30aV,,
31 1 1 0 1 1 3 0 27 31aV,,
32 -1 -1 1 1 -1 3 9 27 32aV,,
33 0 1 1 1 0 3 9 27 33aV,,
34 1 -1 1 1 1 3 9 27 34aV,,
35 -1 0 1 1 -1 0 9 27 35aV,,
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JLAU Switch function MRt (av,) HIIAUAIUDDN
(n) | SF, | SE, | SF, | SE, v, v, Vv, v, v,
36 0 0 1 1 0 0 9 27 36aV,,
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40 1 1 1 1 1 3 9 27 40aV,,
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