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Three Phase BLDC Motor Drive System using High Efficiency Resonant
Boost Converter with Power Factor Correction
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ABSTRACT

This paper presents soft—switching boost converter adding
to auxiliary switch and resonant circuit in conventional
boost converter. This approach features a two power stage
which implements both conventional BLDC motor speed
control and input power factor correction. This converter is
especially useful in application such as home appliance.
Theoretical analysis and simulation results are presented.
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Fig 1 PFC control block diagram of proposed soft switching boost conver ter .
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Fig 2 Proposed soft switching boost converter for PFC
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Fig 3 Operation mode of proposed soft switching boost converter.
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Fig 4 Key waveforms of proposed soft switching boost conver ter.
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Fig 5 Overall control block diagram of 3-phase BLDC motor.
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Fig 6 Back-EMF and phase current waveforms of 3-phase BLDC motor .
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Table 1 Parameters of proposed soft switching boost

conver ter .
SR v, 220 [V, ]
ZelA} v, 380 [V]
22913 FuE £ 2 [kHz]
T3 ANAAE 1 Ch 3 [nF]
7 ATAE 2 Cs 30 [nF]
Zoka olHE L, 2.2 [mH]
T2 QY L 20 [uH]
4 el L, 30 (uH]

2 718 MNSEAT| 3M BLC ME7|2| mjzlalg

Teble 2 3-phase BLDC Motor parameters of vacuum cleaner for
household.

1A} A5} 0.88 [Q]

47 49 49 L (kW]

4% 29 219 9 (kW]

WA 2 33,000 [rpm]

AA AT 6 [A] /250 [ V]
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Fig 7 Input voltage and current waveforms of proposed converter.

“oa 0.0 100
Froquency (KHz)

a7 8. 2 MY MRSl Fus

Fig 8 Frequency spectrum of input voltage and current.

AHEZ
e

Time (us)

a8 9. F 299 Mt MR mHY

Fig 9 Main switch of voltage and current waveforms.
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Fig 10 Auxiliary switch of voltage and current waveforms.
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Fig 11 Speed response and phase current of 3-phase BLDC motor .
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Fig 12 Each phase current waveforms of 3-phase BLDC motor.
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