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An Improved Non-Isolated 3-Level High Step—Up Boost Converter

Su-Han Kiml, Hon-Nyong ChaT, Heung-Geun Kimz, and Byung-Cho Choi®

Abstract - In this paper, an improved non-isolated 3-level high step—up boost converter is proposed. By using

the well known duality principle, the proposed converter is derived from two-phase buck converter. Compared

with the traditional boost converter and 3-level boost converter, the proposed converter can obtain very high

voltage conversion ratio and the voltage stress of switching devices and diodes is only 1/4 of the output

voltage. A 1 kKW prototype converter is built and tested to verify performances of the proposed converter.

Keywords: boost converter, duality principle, high voltage gain, 3-level converter, soft-switching.
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Fig. 1 Conventional 3-level boost converter”
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Fig. 2 Proposed 3-level high voltage gain boost converter
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Fig. 4 Operational modes of the proposed 3-level high

voltage gain boost converter
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Table 1 Comparison of electrical specifications of the

converter
Rated Tri(i%isc;nal 3-level Proposed
voltage converter C([)Eivgerzer c?gixfgerg]er
[Fig 1]
Switch v, V,/2 V,/4
Diode v, V./2 V./4
Table 2 Electrical specifications of the proposed converter
Output power 1 [kW]
Input voltage range 50-100 [V]
Output voltage 500 [V]
Switching frequency 50 [kHz]
Switching device (5, S,) IRFP260N
RHRG3060

Diode (D, —D;)
Capacitor (G, C))

6.8/400 [uF/V]
1.5/400 [uF/V]

Capacitor (Cy, Cy)

Input inductor (Z;,) 30 [uH]

Resonant inductor (Z,;, L,,) 1 [uH]

Output capacitor (C,,, C.,) 660 [uF]
V,,.DT,=(Vy =V, )0 —D)T, (19)
Vo, 1
v =1-D (20)

Vo=V, ol &9 AANE (9 A% AAA

A4 v, 3 v ola A ANES] Agel5e

T3t o] AT

V,
Vo 4
Vm_ﬁ (22)
De 2914 8, 57 Al °© & He 7S Al

&2 Aofsilnh 4 (22)9 ASstol53 o] FUT Al

Hl& (D)ol A At AvE = oA I Ad -4
VLin A I/in
(1_D)Ts
» !
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Vi Ve,

Fig. 5 Volt-sec balance condition of inductor voltage
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