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Power Factor Correction Methods of Direct Static

Power Frequency Triplers

by

Katuhiko HIGASHI and Ken-ichiro TAKAHASHI

(Department of Electrical Engineering)

The naturally commutation type tripler is formed of the selected end segments of

a third input voltage waves, therefore the input power factor is low as a matter of

course.,

In regard to the power factor correction methods, it approaches by means

of either on/off compensated power capacitors or forced turn-off methods with that

fundmental power factor is unity.

This paper is described that power factors are calculated on the several type triplers

and are compared with the merits or the defects.

Consequently, the forced turn-off

type tripler that is formed of the center segments of a third input voltage waves,

indicates obviously the fact that includes much fundamental component and has high

power factor.

In the case of the power factor correction on the natural commutated tripler, a

micro computer cotrol is necessary in order to connect or disconnect shunt proper

capacitors,
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Fig. 1 Basic circuit of tripler and capacitor
set point
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Fig. 2 Main circuits and capactor set point
per phase
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Fig. 3 Output waveforms of several type
triplers
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Fig. 4 Fundamental component of resistance
load current
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Fig. 5 Naturally commutation type tripler
without capacitor
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Fig. 6 Naturally commutation type tripler
with correction capacitor at source
side
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Fig. 7 Naturally commutation type tripler
with correction capacitor at lode side

BEAOERPBERIIRDO K SICis 5,
LAY~V R Z{j(2k—1) w} = R{1—j(2k—1)
wCR}/ {1+ (2k—1)%0?C2R?}

A~V R ArglZ{j(2k—1) w}) = —tan!
(2k—1) @9CR=—fg,—;

AR ¥ iz () & ZOEME L1,
i ()= lélEm(‘Zk—l){l +(2k—1)2w?C2R2} %/ Resin
{(2k—1) 0t +pox—1+09:—1}
JAN IélE%m-D{H (2k—1)%*C2 R /2)%/R
CNEDERHE D 37T Pa EEHEHPI,
P, =EI = Em[éleﬁ(Zk—Dﬂ%—(zk—l)z

w?*C2R2}) % /2R
P =ELcos(p;+0;) = EnEn(1+02C2R) %
cos(8,—50.7°) /2R
=EnEmni(cos50.7°+wCRsin50.7°) /2R
& NF PF=cosp=P/P, %3Rtrhid,
En1c0s50.7° +
(B + Eng+ Ebgt o)
@CREy5in50.7° ‘
+2C?RE (B + 32 Epg+52 st ) ) %
@wCR=x, cosp=0 L BF X y=(C+Dx)/(A+Bx*)%
¥'=01IC¥ 5 x O %=AD/BC, y it x=x Tk
WTERKREEED
¥ (%) = (C+Dxg)/ (A+Bxy) % = (C2/ A+D*/B) ¥

PF=cosp=

Lt Bic B= 3 ((2k—D*Elas-} T, (k=12 0

FESBEE UTHREANCH 2728, BT k—oo TIE
FPICFRB U TERAICE S, TRIRERAEA
B 0@ K LB —FEDOKE X DEBATHW R <
7Mbb DidThDE. 22 TORICT B> &
LT,

PF=cosp=C/y A =44.2% 120, §(t) A/NE
CULIBWIRYD, (A—I) FAREFAUAREEZBE
EZoh3.

EBE, b3ERERL EOBRES 2 NG 5%

i, C &EWFlc L 285U T, B2 - THEFH
BRALL, BIFSERERBOAILL, ZHT, B
— 2T Az (Fig. 7T @ C rEFIOSHETay
7ICHY) THAEREL EOBEBRRS SIS N
ERELT, BRASWVRABHRINE LB S1ELTD
hE PF 2= Aavic kO EBESELTAHS.
PF( 9 )=49.7169% PF(49)=45.3782%
. PF(99)=44.8037% PF(199)=44.5115%
PF(499) =44.3344% PF(999) =44.2751%
------ () AEFEER « HRRE
COBRIROCEERLTHE, AT
FEE, WRERTELA > THABRICKERE
Eblc8d CLiKiED, $% EREEHUEE BFILT
4, FHHRIELEST, BEM YT Y rHEER
KOS HE PF ZETIRLTHEHTTHAB.

4353 ' -
B 1

Fig. 8 Forced turn-off type tripler
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