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Power Factor Correction by method of the Forced Reactive

Power Circulation

(power factor analysis and micro-computer control of the static

power triple frequency changer)

by

Katsuhiko HIGASHI, Takashi HIMENO and Ken-ichiro TAKAHASHI

(Department of Electrical Engineering)

We have some methods for the power factor impruvement which are compensating capacitors,

higher harmonics filters, polyphase-multistep and ac-chopper PWM etc. Then the equipment in circulat-

ing circuit which spends or absorbes electric power is inserted and electric power aren’t regnerated in

.case of the inductive load. Thus reactive power are decrease and the input power factor are improved

very much. Namely the “method of forced circulating” are thought.

On the paper, power factor and higher harmonics are analyzed and illustrated with an example of

3f power changers in case of the method of forced circulating. In futuer, GTO typed 3f power changers

are intended to control by micro-computer and improve output waveform by a power filter.
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Fig. 1 Main circuit of 3f changer.
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Fig. 2 Operating waveforms of the main circuit.
(a)case I (b)case II
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Fig. 3 Input power factor P. F vers. conduction
angle y° (case ).
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Fig. 4 Fundamental displacement angle ¢; vers.
turn-on angle o’ (casel ).

Fig. 5 Distortion factor A vers. ¢ {(case]).
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Fig. 6 Input power factor P. F vers. o’ (casel).
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Fig. 7 Fall time costant angle ¢ (casell).

HIED e *~1/20 £ 720, ROEBFK 1 GELHNICE Y
NUDOT LB EBRDIENRTES,

Z OHEFIERSR THRBEBERFON 3 ITHIET 2
7578 THb, R+L AW Tr=60 OP. F{#
B IERIATEIR/NDIBIRE & #7356 T, EBICIEE
Dz, y<60" DEHERL A (6=90)BTH
HEZIRER (6=0) 27K EbRVLEETRL
T3, BERUL =40 TO @ T3 ¢, A B &

1007 §=0°

BF (%)

52

80" 'éoo
60|
40}
20t

0 10 20 30 40 50 60

Yo

Fig. 8 Input power factor P. F vers. y° (casell).

Y=40° (/\

o] 30 60 9IO 120 150 180
ace)

130+

L 60}

-90L

Fig. 9 Fundamental displacement angle ¢; vers.
a° (casell).

1.op
A Y= 40°
o} 8:=0°
=
90°
4
0.2k
0 30 60 90 IZOa(o) 150 180

Fig. 10 Distortion factor A vers. «° (casell).



R ORE - IEEF M- BEER 23

1001
PF (%) Y = 40°

o] 30 60 90 120 150 180

Fig. 11 Input power factor P. F vers. o (casell).
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Fig. 12 Fundamental & harmonic component
ratios of the input line current vers. o°
(case I &II). (@) N=1(b) N=5(c) N=7
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(case ] &II). (a) R-load (b) L-load
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Fig. 16 Fundamental & harmonic component
ratios of the output current vers. y° (case
1 &II). (a) R-load (b) L-load
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