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Abstract

Design of Boost Converter for High-Power DC Motor

Jeong Hyeong Je

Department of Electrical Engineering
Graduate School, Gyeongsang National Univ.
Directed By Professor Hwi Beom Shin

In this paper, the design of interleaved boost converter for high-power
DC motor is presented. The interleaved boost converter with transformer is
composed of several identical boost converters connected in parallel. The
converters are controlled by the interleaved switching signals, which have
the same switching frequency and the same phase shifting. By virtue of
paralleling the converters, the input current can be shared, so that high
reliability and efficiency in power electronic systems can be obtained. As a
consequence of the interleaving operation, the interleaved boost converter
with transformer exhibits both lower current ripple at the input side and
lower voltage ripple at the output side. Therefore, the size and losses of
the filtering stages can be reduced, and the switching and conduction
losses as well as EMI levels can be significantly decreased.

For the research, a formula of the interleaved boost converter with

transformer is derived and differences of signal-phase boost converters

_6_



from the interleaved boost converter with transformer are considered. Also
a simulation of the interleaved boost converter with transformer is
conducted. The program used in simulation is "Pspice”. It premises general
assumption that Each switching element is ideal element without loss.
According to the terms desired, The boost converter keeps regular outputs
without ripple components. For the this, First, Full-bridge circuit is used in
theory parts of the paper. Second, The interleaved boost converter with
transformers that two converters are connected in parallel is designed. And
the supreme converter 1s designed by calculating performance and
efficiency according to changes of load and frequency. In addition drivers
1s designed by using IR2113 chip and the shifted phase signal circuit is
implemented using a CPLD chip. After compose whole system, according
to circumstance differences of single-phase converters from the interleaved
boost converter with transformer are arranged and it is found out
frequency suitable for a high-power DC motor. At the result, It is
analyzed the performance and efficiency of converter using experimental

results.
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Fig 1.1 Golf car and fork lift
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Table 1 Efficiency comparison according to resistance loads

YRR add | &8
- VIVl | VIVl | LIA] | ZIA]
AF[Q] [W] [%]
AWy | 125 115 0.85 81.4 86.8
150
Wy | 125 118 1 87.2 87.2
awky | 125 105 1.23 | 117.3 | 85.3
100
WEY | 125 112 1.25 125 87.7
AWy | 125 105 1.5 140.4 | 82.0
80
Wy | 125 110 1.6 152.1 | 83.9
awky | 123 103 16.2 1.7 164.7 | 82.7
65
Wy | 12.3 107 1.8 181.2 | 86.7

Table 2. Efficiency comparison according to

motor loads

ARRRE | HalAddg | 58
3 VIVl | V[V I[A
Agna| VI VoV AT W | e
quky | 127 119 0.2 23.8 78.1
===
T H-5HA] —
WEE | 12.7 138 0.23 | 31.74 | 83.3
20 kg | EWF | 127 110 0.84 92.4 80.8
oAl | sy | 127 115 0.88 101.2 88.5
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PWM signal generator
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Interleaved Converter System
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