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Static Power Triple Frequency Changer with the Filters
and its Power Factor & Power Analysis

Katuhiko HIGASHI, Kazuyuki MATOBA and Ken-ichro TAKAHASHI

(Department of Electrical Engineering)

This paper is an example of the Power Frequency Changer and are described on the power efficien-

cy, the analysis of inputpower factor with the inductive load of tripler.

The last time, we analyzed power factor with phase sifted firing angle of tripler. And then we

thought about power factor improvment when the reactive power are circulated forcibly.

Now, we analyze and experiment on the power factor and efficiency when the RC filter or LC filters

have connected with the RL load in parallel. And, we make an effort to get the quantitative data.
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Fig 2. AC switch and filters.
(a} GTO switch circuit.  (b) RC filters.
(c) LC filters.

3. AN« B LUHRREN
RC74 1%L LTRoCERRICECERR L2
b0, brolH L TERRL LB, Thbk
GLib0rENdbB, LC740Z L LTIRERK
FREHEESE L2 0RH 5, ZhoDEET «
NEZIZDSWTETETY, 74 L2 DHBIZO>NTR
Y5,
(3 1) RC71ILAHROHFERIR
RC74n# L LTR+LaMLEFICRCHEFIE
BEBALCBEORTET 5. #BENTILTE

kL, BREER, FEARRTLERALEESI
WPLTHRNA L F 7 & LR L, EEBTOERE
BTLEATER DL B, £z, BHOKEFITR
BT TH 570 LSO TN LT .

WE, BEEBLTEEERIC L 5 L ANERL(S)
BLUO7Z74VFER ic(@)BILTUTOXBKDY
0. wt =0 £ LT,

wL dip (8)/d0+RiL(6)=E, sind (a=f=a+n/3)

Ric(8)+1/wC-[ic(6)d6=E,sind (a<f=a+n/3)
fzi2L, EnidfHeEERAE
BEREMH (a)=—iL(at+n/3) &, 2TV OEE
BEBMEROBZLICL VU EOREML &,

it(0)=Iy{sin(0—6)—Hy(a, §)g () cotd}

ic(8)=I{sin(84+p)—Jo (o, p)e—(0—= tanz.tanp)
72121, Lni=En/(R2+ w2 L2 W2 (AT B R & AME)

Lnc=En/(R2+1/w?2C)V2 (7 4 L2 BHEAE)

o=tan-'wL/R (RL ffifa)

p=tan-11/wCR (714 V4 &)

Hy(a,6) =+3sin(a+n/6—38)/( 1+~ /3 -coté)

Tole, p)=+3cos(atn/6 +p) /(1+& 3" tanr)
Lo & v ANHEERL (6) 3%k% 5,

i1 (0)=i.(8) +ic(8)
ZDEEOEHERETOEMEL EH 3 ILRT,

el

I ™ |
I

//Euv iu - \\\ 2

0 7T \\\ /’,

Fig 3. Operating waveforms of the main circuit.
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Fig 4. Current waveforms of constant impeadance
type A.
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Fig 5. Fundamental displacement angle ¢
vers. turn-on angle o’. (RC filters type B)
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Fig 6. Input power factor P. F vers. .
(RC filters type B)
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KiH,+KH,)[e-(mten3cos {(k—h){a+n/3)+
x)—cos{(k—h)a+x}]/V(m+g)’+ (B—h)I— (
K,H,+K,H,)[ g~ (m+e)*3gin{(k+h)(a+n/3)+ v}
—sin{(k+h)a+w)1/N(m+g)*+(k+h)?
—(K;H,—KH,) [e~(m+®sin{(k—h)(a+7r/3)
+x)—sin{(k—h)a+x}1/V(m+g)*+(k—h)?
2L, (=tan"{(h+1)/g}, {=tan"!{(h—1)/g},
y=tan~!{(k+h)/(m+g)}, x=tan"! {(k—h)
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/(m+g)}, e=tan—1(h/g), v=tan~*{h/(coté+g)}
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PHEREN TV HEREPHENC - & VRO h
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whb

wln

Y7 ~n
1V n“wCn
_ f 2 _
Zn= rn+(wLn an)
ZL=F-Zn 1
wCn

Fig 10. Vector diagram of LC filters Impeadance Z,
and RL load Impeadance Zi.
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Fig 11. Input power factor P.F vers. 8°. (LC filters)
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(a) RC(trpe A)3=30°

(b) RC(type B)6=30° (c) RC (type D)6=30°

(d) RC(type F)6=0° (e) Chebycheff(6=0°) (f) Chebycheff(6§=15°)
Fig 12. Photographs of input, output voltage, current waveforms.
(RC filters & Chebycheff filters)
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