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A DC Ripple Voltage Suppression Scheme by Harmonic Injection in Three
Phase Buck Diode Rectifiers with Unity Power Factor

Ju=Yeop Choi, Jong-Jin Ko, Joong-Ho Song, Ick Choy
Kwangwoon Univ., KIST"

ABSTRACT

A technique to suppress the low frequency ripple
voltage of the DC output in three phase buck diode
rectifiers is presented in this paper. The proposed pulse
frequency modulation methods and duty ratio modulation
methods are employed to regulate the output voltage of
the buck diode rectifiers and guarantee zero-current
-switching(ZCS) of the switch over the wide load range.
The proposed control methods used in this paper provide
generally good performance such as low THD of the
input fine current and wity power factor. In addition,
control methods can be effectively used to suppress the
low frequency ripple voltage appeared In the dc output
voltage, The harmonic injection technique illustrates its
validity and effectiveness through the simulaticns.

1.4 &

Az g % Tolld Aol HAA UHAFE WE
ol = AG/DC AF7)7F 3] AR g 77 g
o]Fo| A1 ‘”‘3} Zelvyy, 9gM4d  (Power TFactor
Correction) 71%& Z+ 3% difEel £49 #Ady g
2 Aska glek R Y9l s 49 #A9
T AA Al=ge] Agige 2 A ve 59
AP FoehE WUEeS P gk = 34 1Y
A2l PRCE o]77] 28] 9 29AE ol Arkg A

2o T malo] o] 2o i} [IHE].

webd, B =R 3 7208 Aed AR7) gz s
olfete] FHAYe] AT 2L FAF o]FE Aoy
2ol & A7E FASAch # ull A sze A

Forel digt AEARY THDE ¢ 5% m|vro|n], = A2
205 2Bl gl offelAnz A A4
Agsl = BV g80 02 239 Ay we

re vy

e r
ol

%ﬁiﬁyFﬁﬁrme&%ﬂﬂ%ﬁ1
EA2 o8 § glyid
: dald] s Tzt
?ﬂﬂﬂ&ﬁﬂﬂ o] 7b5ah He 34 7t
ﬂzamﬂ4aﬂﬂ;wdﬁa@%%%jhtﬂu%-ﬂ
=3 &L o
%qcﬁﬂa%a%%~%%%lﬁﬁ%lﬂ{@kﬂwﬂa

i
il
RiL)
[

U n:._, fus
Brl
3

e
Pt
it
k)
E.
_&
i
ﬂ
i
3,
4
]
>
T
o o
op
=L

g Fohel 527 A oA AMAE BH 2E 44
’;‘]?]E] 1A E Y W79 S WEA A 2= BAd

= I sl Bk ol old AR PEZage 1Y
AoA7io} mey Hu JHAFe Ay g8 faa] o
9w, ol® EAEE A4 SaaE AgEes A
7IAL AGAEY gFL 7Y BE 28 AR
LC e 28 F7PIAKE A, ozl Agle o]
Edes AA 2718 A s gEe AU ok
mERA, & EEME SN A% 2 EAHY AR
= o8 F 9= A AAVRES AAstuzl g &
oA Ak 2HANE AR e D3RS el T

2l

il
[
[

ofi

#%zﬂﬂ&h-]ﬂ M S AMEAA ol &ﬂ
T aEs Fd oF FEN MzE AzdelEE Far
A g “ﬂ 5t} M@Eq JHL.EEAV%ﬁﬁ
g e slze] distele AR oS Bl HEET

2. s&de]

UJ

A 7hels AF7e 7B sEE
- B AHAE Gpop 28] AL
A G sAIEE g48d oo 48 gy L
SUAF AT 5 9EL G
o] Fabol o FAF AHA
] 7 qj— )»1,],41 e Rl Ez}a}

K3
k)
o
ot
i
2,
T
—
rD
)
_r}l =
b

o FAREE 294 Ba0 ) ghe Squse TR
CEEE]



a8l 1w 2908 29 teles AR70Y P
Fig. 1. Basic circuit of the single-switca three-phase
buck diode rectifier
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Fig. 3. Qutput power vs. duty ratios
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Fig. 12, Output voltage wavelorm using ripple vollage injection

method through output and duty ratio change(I0% Load)
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