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Abstract

In this paper, input LC filter design of diode rectifiers considering filter VA rating reduction has been
propoesd. It consisted of an input LC parallel resonent tank whose inductor and capacitor values are se-
lected so that the input filter presents an infinite impedance to harmonic input ac current component. The
operation of proposed input filter has been analyzed in detail under steady state conditions. Performance
evaluation and related design data have been provided on Per Unit basis for the proper implementation of
diode rectification system. Finally, Detailed input and output current analysis has shown that the proposed
input filter yield high quality input ac current waveforms, in particular, high input power factor values
and more reliabilty which reducing the VA rating of passive components as compared to the standard type
LC filter.
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Table 1. LC Filter Design Parameters of Diode Recti-

fier
standard type I proposed type

1(pu)E[V] 50
1(pu)P, (W] 5
1(pu)i(A) 5/50=0.1
1(pu)Z Q) 50/0.1=500
1(pu)L{mH) | 500/377=12326 -
1(pu)C((F) | 1/(500- 377)=5.3 -
1(pu)C.(F) - 1/(500 - 377)=5.3
1{p.u)L{mH) - 500/377=1,326
1{pu)eo
(rad/se] 2 (=377
I, {A) 0.4546 - 0.1=0.04546 | 0.4573 - 0.1=0.04573
I(A) 0.95+01=0.095 | 0.7686 - 0.1=0.07686
I {A) 1.901 - 0.1=0.1901 1.537 » 0.1=0.1537
L{mH) 0.1-1,326=132.6 -
Col 1F) 8.31+5.3=440 4,65+ 5.3=24.645
L{mH] - 0.31 - 1,326=411
C{#] - 0.3584 + 5.3=1.899
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E(V]) 50
w(rad/sec.) 377
P(W] 5
Co(F) 240 40 24
C.F) - - 2
L{mH) - 140 -
L.mH} - - 407

40 (40)

Co

~
r—
N

Y
|“+

R
A A’

I8 7. cloles {1 YRl o AHNYS oy
& ZAIS| fitt 82

Fig. 7. Experimental circuit for investigating distortion of
input ac voltage by input ac current.

2 Aol A-A'S) B ATAY] HEE A-
A9 Y 2 ARHNYE EAs U AL A
5 BRATY G%L A

41 28 mF F 'Y X 249 489 AN

Y82 QFAUE} gl tolE ARVIY 9FY
UF A, AR 439y H 129 2HEYo|,
IY8A ¥ uie} go] JY wf{ AREHH
7} obd 23te]3 Hejoln] FFo] E A3TZHE
B £3te] o] Mat 1297} A4 geHoz B
EHo k.

ole Tl E ARV ¢ Feize AY - AR/
£33 ZUE 7HAL B 7 ol JHLES A
A7l 8le] Hoj tho]e = HFI] H&9 A
€ 71R2A P

411 EZY ¥y

I¥9+ F9 ¥FY LCHEHE & ol
AF719 42985 nx3 A9EFL Yehidh

?H AFHEL 199(a) oo dYYEI}

£ 2% I8 wste AF *SI}O]EJ} o
o] 7:}:-“_5]%5} T IP9b)E YUY TEAF 3
& 29ego M J38b)e) tato 1'1]31_7.:3} g
A% 1257} gol agYe, ofd 7127 4
ol oig A3LEF7} oF 40(%) doBE WEE
AHAE S A R g

Journal of KIEE, Vol. 12, No.1, February 1998



78 8. LCEE| ot

foles MEIY elwt), Lowt)2 O 9. 2TY Aol MEIlYn nXal AHER(50v/
AlETisn DxD A

HE24(50v/dv., 0. 1A/dwv., dw., 0.1A/dv., Ar“s/dw )
3ms/div.) W elot), o)y otd
aelet), wt)2] uE, h 1 (wt)e DXD} A™EY
b et 8 XD AHER Fig. 9. Experimental waveforms and harmonic spectrum
F:g. 8. Experimental waveforms and harmonic spectrum of standard type(50v/div., 0.1A/div., 4ms/div.)
of diode rectifier without LC filter (50v/div., 0.1A ta) Waveforms of e(wt), 1(wt)
/dv.,3ms/div.) thi Harmonic spectrum of i,(wt)

2t Waveforms of e(wt), i{wt)

‘hi Harmonic spectrum of ({wt)

ag49] Ate 333 At ook Htd W
o) z

112 Aetg B o Euge tes P
28102 Aok HRAo] 93t AHANE -
102 AV YHo 4 3RS e R S
o, olne 1g4e] ANE sz 3 dHsy 9 50
. . 0.115
A p= =2 — I L
olo= BEYlel Y AR AW LCUE BE BEAR L= =LA
= 499 1w8a) ¥ EFEY B9 T1Y9a)
8l ;oT"] i 3¢ A4 12d & Baag V:.:*@F:l 01 pulV
of vlgted HH{F Avfo]l=7} Bo] ZAFHITH £ I 39.5
10bl= 48 1F A T AHMEYHORA )
BIODIE UH R TRS o oASge s 3825 L= 2080 1 04(pulA
1R8h) 2 @Yok Hlme) BE ¥ 3m el ¥ 0.07686
2EFH7F etk £ 29 10ic)gk 2 100d)E NPT po Vil 101104 .
22} ez 2eAs dEEe] sEE HFRA R A RS R E
BT BRRMEREF T B128 B1% 1008 263 iy a1



HEATIO) 8 NS T

28 10, Mokel wAlS) AEATH50v/dv., 0.1A/div. 4ms/dv.)

@) elwt), i(wt)2 T3 (b} i(et)S DEIAHES,

(¢} Waveform of ic(wt), (d) Waveform of i {wt)

H3A H= vle} Zo] FFl r;}o
AR719 d"9EL AT 0767+ ‘?“’
F e 09138 thE HAHA}. FFH
HAFE(%THD)o] 45.5(% )&

B2 Az 125 o, At
71&s gl e A 3nzd HE 10 [%
t}]% 117,}3}01 %THDE 212(% 2 %
1 4] %THD“ *3%

rél to

>
2 oz L
1=
rlo

i ok o
fn E
=i

r

u r]o; FN J
FI

r‘U
|>.[LL__’;/

_;1 m ax £ o > Hu
=3
My
ofk
I
24
O
r‘rﬂ
o,

2 o M J2 Mz XY O o X o it |7

H
=
Do
re,
n
Ju )
ol
ot
2
2
]
-0,
i
o
>
rlo
1454
o
Hu
rlr
i
5 A ko
o A
°O u ot rx

JE ok
12 9 KU oo
221

fo et
1
F‘O{‘
o,
Sl
rO
2
&
B
j}_ll
n — i El

2
i3
ol
R
2]
o JE
=
L
i
©,
to

(o) ic{wt) S Ttg (d)
Fig. 10. Experimental results of proposed type LC filter (50v/dwv., 0.1A/div.,4ms/div.)
(a) Waveform of e{wt), i,{wt), (b} Harmonic spectrum 1(wt)

i(wt)2] oH3

E 3 HETY AT HiotE Al H|p
Table 3. Comparison of Proposed Type with Stan-
dard Type
standard | proposed
type type
input ac culcuiated value 50.00 50.00
voltage’ V) measuredr value 50.00 50.00
- {p.u) 1.000 1.000
input ac culcuiated value 0.100 0.100
current! A measured ; value 0.142 0.115
R ip.u} 1.420 1.150
de load culcuiated value 39.590 39.590
voltage( V) measured value 40.000 40.000
(p.u) 1.010 1.010
& culcuated value 0.095 0.7686
current[ A} meaured value 0.102 0.080
’ ip.u) 1.074 1.040
mpic‘zzrer 0.764 0.913
% THD{ %) 45.500 21.200
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