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. 1 Principle of zero-sequence current injection
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Fig. 2 Proposed circuit of zero-sequence harmonic
injection
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Fig. 3 Reference signal generation

Gate

it + + Hysteresis F’ Gate |Sienal to Invi
% ?_ Control Driver
iLl
. Gate
i + + Hysteresis - Gate ignal to Inv2
. % \ Control Driver

Ver _+ P 1
Regulator

Vez

08 4 Ho{EFT
Fig. 4 Control block diagram

AFe AAE Asted AHFHY, F Mo FFY=a
AGAH e F5AAE TgeE WA AP
Ao AAEEZEZE 19 40 YeEdt, T A9
AWANY AP AEFI olE9 xAIZE
P-Regulator& AH ZZte] 7|2A1%E iy 9t il

== 1_ AFAAE st Hysteresis Al
g qF F AE FFHH UAstAh
23 W 8 ¢ 4x A
E 1o B Aol Bzs|RoA AFLE A9 9
A3 W7ol VARZEHE ANt Helstdch
BB 292 HAAL wn—l H g3 A7 ¥

A

Nl

= > )\] o] o]u.]g-]
Alels AFHILHY0] 7::].?‘45 HHd A4
< dHE At Hdd 2o, w23, WY 2
AA o] AFAAL AHEH ZHZ9 Jev ¥HY7]
Tr1zt Tr2e} ®©¥] no] o3 AFHE=H ng F7}
NA4E A4 Zadn ddrld Fazz
Adolle ol =G F7] 29 e PTAYo]
dgeg 5 & AH&sttde 29XHF
of Huizte 0.184L, 2 vf$ Fopxc

o

=

=
1l

1 HAT VA Y aXbel HA
Table 1 Transformer VA & Component rating

xﬂo]-g},:: of A NZ 5 %1
dole = HH7]
Vioeax / Vi, 1.400
IGBT Toeatc /' Lo —Q%
I / I, 0.246
Vins /" Vi,
w7 Trl, Tr2 Ioni /' 1,
VAR £V ita |
Vims 7 Vi1,
zigzag W7 Lns /' L,

VA%) / Vapda]

- 548 -



(a) L1

(C) io1
AT
NIRRT \

FARYIE AR
\ VA
\ W J \
i
¥ L
(e) i
I
N
7/ ™
y
(g) isa
a8l's

(d) io?

(f) ira

{(h) il FFT

AlE 09 (1A/div, 2ms/div, 100Hz/div)

Fig. 5 Experimental waveforms (1A/div, 2ms/div, 100Hz/div)

B MYV VA%)EFHE g 21 ol &3t 2 A
T 5 st
=]
—%‘Z VTmS I'Vms LE]-
0 ==
VA(%) T3V I %100 5)
AN Vi@ Imee 2 B4 Atz dFel A 7
Aaol, [ov d9dFel 45ad. B4
Het7) Trid Tr29 5 323 fAMde volo= pansy
AF719 28 JE2AY4T AFHAALS A7t 2

Trlel VA&
zizgzag WY 7] 9

AYAAL 0168V, 2 F7] @i WYY
A g Fo oF 86%0ltt. 181

H

VASEE QAT 241%2

3. % N
b e 4Ee 93 220V, kVAFE AR
Agetgon d¥A A8 JFE e



HQet7] Trl, Tr2el @AWl n = 2
AFAAAIE C, Cq = 3300uF
e JYH Ly, L 5mH

1

a2y 5% A WA Z AR H¥EAI &
Uetdo. 2¥ 33 2& AP AF g8 LA
gGAaE e Y AF iy 2§ 19 5%
29 5(b)ol verdo AgH ng 9 ZAGGE
o] AF =ZVI7t FHolxA HEZ AHEH 29X
o AFAZAL 9L FHAY F U olgd HF
i e M7 Tris Tr2ol oA FspdFot
HalAA 28 5(c)9k 18 5(d)% 2ol thole=
AF7] A&y dFoz2 Fdo] "o o] HAF in
3 0 DFEAHAELS AWAMEHZ 3230 AFAHAES
Ratzog 3EtY 9 5e)v FUAF [EA
zigzag W7l slA ZF ol FHEH o¥
5(f)e toles ARV dBAF (& YEFHEH
a9 5(g)e JHAF wE JEE 2¥ shs
QHFAFe FFTE veled d8Hd 7/ THD =
271%= A9 Adgrt doh

ol = {7 nxd AR7IeE AdHAT
2 oapael slagy 2 Aojiy e 33 nzvtol
o] dHuzxnsE FUstY o5 B(pure) FEH
YHMFE & F AUvh & HYo F dg9 =
Sl 43z 29F27s AN o} A&
Aol At wd B3 2oM ALEE WY A
FH ng FIHA7IE

ol & Aol B4 e dFAA

£ 2
2001-0306)X| o2 THM=AUZ

[1] M. Rastogi, R. Naik, and N. Mohan, “A Comparative
Evaluation of Harmonic Reduction Techniques in
Three-Phase Utility Interface of Power Electronic
Loads”, IEEE Trans. on Inudstry Applications, Vol.
30, No. 5, pp. 1149-1155, 1994, September/October.

(21 B. M. Bird, J. F. Marsh, and P. R. McLellan,
“"Harmonic Reduction in Multiplex Convertors by
Triple-frequency Current Injection”, Proc. IEE,
Vol. 116, No. 10, pp. 1730-1734, 1969.

[3] A. Ametani, "Generalised Method of Harmonic
Reduction in AC-DC Convertors by Harmonic Current
Injection”, Proc, IEE, Vol. 119, No. 7, pp. 857-864,
1972, July.

[4] S. Hansen, P. N. Enjeti, ]. Hahn, F. Bllabjerg, "An
Integrated Single-Switch Approach to Improve
Harmonic  Performance of Standard PWM
Adjustable-Speed Drives”, IEEE Transactions on
Industry  Application, vol. 36, NO. 4, pp.
1189-1196, 2000, July/August.

[5] N. Mohan, M. Rastogi, and R. Naik, "Analysis of
a New Power Electronics Interface with Approxi-
mately Sinusoidal 3-Phase Utiltiy Currents and a
Regulated DC Output,” IEEE Trans. on Power
Delivery, Vol. 8, No. 2, pp. 540-546, 1993, April.

6] P. Pejovic,c Z. Janda, ” Optimal Current
Programming in Three-Phase High-Power-Factor
Rectifier Based on Two Boost Converter,” IEEE
Transactions on Power Electronics, Vol. 13, NO.
6, pp. 1152-1163, 1998, November.

- 550 -



