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The Current Control with Multi-level Converter on Transformer type
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ABSTRACT

This paper is proposed a sinusoidal input current
multi-level ac-dc converter using transformer.
The multi-level converter which controls input current
by combining Buck converter to improve input current
characteristics.
This method, which is multiplying and duplicating
output of converter of equal capacity, is able to
control unit power factor of input current, reduce the
problem caused by high frequency switching, and
apply to high power converter because filter is not
necessary
The feasibility of the circuit is verified by computer
simulation using PSIM
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Fig. 1 The quadruple Multi-Level converter
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Table 1 The switching angle a half cycle of AC source

FEEXE E
9% 2} S1 S2 | S3 | S4 | AFF
0.00° 0 0 0 0 0
191° 0 0 0 1 I
5.73° 0 0 1 0 21
9.59° 0 0 1 1 3l
13.49° 0 1 0 0 41
17.45° 0 1 0 1 51
21.51° 0 1 1 0 61
25.67° 0 1 1 1 71
30.00° 1 0 0 0 8l
34.15° 1 0 0 1 91
39.29° 1 0 1 0 101
44.42° 1 0 1 1 111
50.05° 1 1 0 0 121
56.44° 1 1 0 1 131
64.15° 1 1 1 0 141
75.16° 1 1 1 1 151

23 We| 8N

2 wgold Ae BE A9 AvEHE 297 47
AR 1EL) Al 4 2 A%dle 2

12 I ol &9 o] AR 120]
AE HF WEo| Hol, ola 7 W] 2
AAde] AEAZEL o MR 128 WS Dok
2 AWy dgdwe Ay BAZe F79 AY
27/37h Bk mekA, 4 We] 2 AN old vy
A4 AR (=108 $AE AvE AUREE 17

E 84 4E3AE 953 2] 4.

2 ool o
e, ©
SO

—le
E:
10‘Dl
e
’_'-"
I

Lo

Ay

W

—
de)
=

L=V2/31,,/2=I,/V6=1,/V3

RAURE RS g3 2L AR} 527 9
o, 4o 29EE F= WYs) 24 AH £28F
ches} go| A&t

o Ho

kVA=ILE,x10"°=LE,/V3x10~° (10)

a2)3:, Qo] AXske by @ M) 2% A
AgFe] W gL 60% AEelth BE WYyl 24 AA
s34, o 39 124 By,

3. A E3o|HM

7t AWEHE 283 o Aoy M2 Jd¥AFS
A nzx3 HEE AEHoMeR dolritt 19 19
Multi-Level ZIHE] 28 AMESH 1L, n=29 WYo.
2 ¥ 29 32 AFE o8sd 2 AwH F 4F
Multi-Level W ES PSIMCZ A& oA 3l5th

2 2 AE220jM Y
Table 2 Parameter for Simulation

12 ZHFAY ep = 220 Vrms
N, =100
N, =2
EeaaLl Ny =4
N: =8
Nd =16
Cc 5,000uF
LcL 75mH
Load R = 048Q
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Fig. 3 The simulation waveform of
input voltage "and current
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Fig. 4 Frequency spectrum of input current
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Fig. 5 Slmulatlon waveform of each
secondary ‘transformer Current
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Fig. 6 “Simulation waveform of output voltage
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Fig. 7 Input voltage and current with load variation
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