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Investigation of Single-phase Boost Type Power Factor Correction Converter

with Load Neutral Point to Square Wave Drive

Nobuhiro Ohtani*, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposes square wave control strategy of a boost-up converter without a reactor of which the leakage

inductance of the motor is used instead. When the inverter in the proposed converter outputs square waveform, the current

distortion occurs in the zero-phase current because the neutral point voltage of the load has fluctuation.

Firstly, this paper describes a characteristic and explains the square wave operation of the proposed circuit. Next, the DC

voltage and output voltage under square wave operation is discussed. After that, the solution to eliminate the neutral point

voltage fluctuation for the input current control is proposed. Finally, the validity of the proposed converter and its control

strategy are confirmed by simulation and fundamental experimental results.
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Fig.1. Conventional circuit.
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Table 1.Comparison between conventional system

and proposed system.

Conventional system| Proposal system

Switching component] 10 8
Unnecessary
Input reactor Necessary (Substitute leakage

reactance for it.)
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Fig.3. Equivalent circuit of the positive phase.
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(b) Harmonics analysis results of the input current
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Fig.8. Simulation result using RL without feed forward
compensation.

Input voltage Vil V]
150
0/\v/\v/\d/\Jf\J
_ISOInput current  [;[A]
0 AN
“20 1 ihe current L[A]
0 "i'!""!"llli"m'u'l"!ﬁ‘;’:‘li'-"!u1!"'I" i il." "ﬂm My
u-v L1ne voltage Vl,v[V]
T
11

11l |““
T I
T
SRR AR RS E R RR T AT

™ |!"l» ll.'ﬂu ,l!
I|

(a) Simulation waveforms

100% | 4 Fundamental frequency
10% ~ COMHz)

1%
0.1%

<— (3Xfout HZ])

S

Frequency kHz] fout =700[Hz]

"

(b) Harmonics analysis results of the input current
B9 HMANTIalL—va R
(7 4 — K74 U— RHER)

Fig.9. Simulation result using RL load with feed
forward compensation.



Zero phase current

2A/div

15A/div

{1250V/div

10ms/div

100%-
10%} |-+
1% |-
0.1%4

_Fundémenial frequen?cy _______________ 125Hz/div

COfHz):  § i i

0 500 1000
Frequency[Hz] fou =70[Hz]

(b) Harmonics analysis results of the zero phase current
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Fig.10. Experiment Result using RL load without feed forward

compensation.
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compensation.
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