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A Study on the Output Noise Reduction of 3-Phase 3-Level Inverter
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ABSTRACT

Since they use the low switching frequency in multilevel inverter systems, they generate the high low
frequency harmonic components. Generally, LC filter is used at the output terminal of inverter systems to solve
this problem. But it causes a voltage drop at the output terminal by use of damping resistors, and causes the
problem in which system efficiency decreases due to power loss of the damping resistor.

In this paper, we proposed an output filter design method for NPC three-level inverter systems with low
switching frequency. And we analyzed the efficiency of the proposed filter system, and the effectiveness of the
proposed system is verified by simulation and experimental results.

Key Words : NPC 3-level inverter, Qutput filter, Harmonic reduction

1.4 & g A28 NPClneutral point clamped), &+
A A E({lying capacitor), H-bridge cascaded®] A

HEE AR 2A/AAE A58 Rolol Feoz TREY, ofFAN NPCHME Axdo] 1
F2 AT gov, 598 2903 Fugeld 7| TEAY EHoR A8 F AR e
£ 2 AWEel vig) e oie] Eesge B A2 294X JRAAR U3 dv/diE A
ne JEAY 2YHEL AL 5 Atk o5 @ AA EMI=0l2E AR £ o, W 2994

Fopgol A 5P A% oWs FHdd Be 1w
NEO wTaEs [3]{4]

THANR MY, Bl MXHT|IBHE D5 e EgetA A .

E-mail  : yhkim@cau.ac.kr 2 =EL 9 29% FusE e 3% NPC 39
BEE Sl oiad HAKlase Gy 9 lulee F¥e] LCEW 2 LCRYES) A7
"ErgsE, Folt) st MAIHT|ZER AAy Mo Aol obel TCEamEe Axe ol

A 2007, 8. 16 1%F AlA} 2007, 10, 22 He Adsisln. Ackd LCERdH dx2 A3

MARRIZ 1 2007 11, 2 29T o3 uxaE AAsGen, LCRE



10 ENETEE RS 13 P15 20085 24

Hel AuEn5E F7kse AE A3g Aol ge
ge Azxge) avAde BAsEn md ANE
Lelo) AA ol mE FHAY U AR nx}E
B4 9 A9Ese wrel e g9y Azxde) 58
& BASAG. AR Az 45 AFol 43
49d0E B4 FAsgoh

2. HE[2'Y PWMRIHE A|AH

2.1 34 NPC 3-al¥l olu|g|
h Sas 42 So1 43 Sa _.3
T sazHhFE  sez-1KFE Sz ALEE
1 seak¥E s akFk se o ’.;E,_ = —wﬁ

R 5,443 Sba —lg Sea —I%
PEHL ttt1 1ttt [

PWM Cenerator
i TMS320C31 DSP ~ NPC Multi-eve! Inverter Controfer
I8 1 34 NPC QIH{E| A|AH
Fig. 1 Three-phase NPC inverter system

FILTER & LOAD

n
Y
)
/

I 12 ¥E A2"S ZhE 34 NPC 391 <
B] Al2EE RoFEnh NPC 38 dWEE g
= 7HS AANE(C,, C)E 7HAH, AL 4709
At 2709 F9Y thole=g FAHY, EEY
2y A2’ RLFEE (Y. dPAGS
g ddd F Y g&F AGAE G, Gl 93 3
dile vepdA He, T e ARAE Atele] FH
< TA 3 (neutral point) .2 A9 Hch NPC HE g
AWE Y T2 o9 A 2994 S, S,,7F ON
Hi 8,5, S,.7F OFFEY 1/2 V, Ag, 294 S,
Sus7F ONHIL 8, 5,47 OFF=H gAY <] ﬂ%}Ol
A7hETh EF 294 S5, 5,7 ONE 9 S,

7} OFFE® F4Z tigte] aAole —1/2 Vdc
Fgto] <A7tAT,

Mol | 2 E

22 2WHE Z3ch "Hel MA

a9 28 293 ko= AAZE Y% LCERYEY
23 AqAE 9% LCREH/ £ H&d g8 A
g9S HoErh AgE A2ge o]z oA B A
AgAr] ael 93 dHEE S 2o sHE
A Aok Y 294 dHES 93 o
el BE7t b AL, A5 Flel ©E D

TI/AA EAo] Folx|AIqt A< (Insertion loss)

2 o0 by K

3 A A (Group delay)e] dHAst T, HE Y A%
7VeHA HER FHE AAd F9E 7]&dof gt}

a8 2 2IHe £3 ZH 32
Fig. 2 Inverter output filter circuit

‘?4_ LLCR*”Ei A x"e] Addtres A 2
V, 2§wos+w3

= oy
Vo o 8%+ 2wes + w]

A7)A, AdFRE w, =1/L;Cpol3, LCEHS F
AL %47’]]3]'7] Aot Zﬂ%ﬂ] C:Rd/(Q Lf/Cf)i
veRd 5 it
LCR”"JEi AN, AdFaee diks Z4nE
H 3 7l Solop sANY, W& AdFites
T 8ad 2 sy g3 2718 e7dth
7185 B APAE RS Sy
AR ¥ S71F AeAZS 2044 718
o LCREHS I49H 49die 72594
st Julde e ofs) AAHv, Iy ¢
EiEi @] APAsE nEEe] FH AYE Y dY
Hd2e Fatd dudze 5xEn 22 g 2=
AAstefol ittt HY AAAHE V|EFeAA 2
B AAEHE T3 2= AR AF ARG, 0)
o 0% A4 e ZEs 449 RLReaw
TAE e YIEx(Z,,)E 229 2k

Zload = V w2L02+ }Bo2 (2)

NeFAFAA Qe Gu AIYHE sl
Qe e PAEA(Z, )7k F5 owﬂazload)-oq 59
SRS g 2ES AT A3~ AW 2

Z, = JO'Li+ R} 3)

> E fr
[E rlr I‘IO
mﬂ ne

oﬂ‘ —{E



VLf = 0.05 - Vo*rm‘, (4)
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Fig. 3 Frequency characteristics of LCR filter circuit
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Fig. 5 Frequency characteristics of LC/LCR filter
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