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HIGH POWER CONVERTER TECHNOLOGY
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Research on the Harmonic Impedance of Three-phase PWM Converter
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Abstract: Harmonic impedance is a key parameter used to analyze the stability of system, optimized design of filter, and so forth. It

developed an output impedance model in abc coordinates and dg coordinates as an example of a typical three-phase PWM inverter. Output

impedance of the inverter was extracted and measured by injecting a current perturbation and the parameter of harmonic impedance was got.

Simulation results validate the theoretical analysis.
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Fig. 1 Configuration of voltage type PWM inverter
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Fig. 2 Control system of inverter in abc coordinates
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Fig.3 Block diagram of control system for inverter in dg
coordinates
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Fig. 4 Diagram of harmonic impedance
measurement based on current injection
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Fig. 5 Output impedances of inverter in abc coordinates
[l 6 7% th T AS R4 dg A4 s HH LA 2, 1
2 (M7, =27,,), VTRt AR AR dg AT S
B4z, Lk (HhZ,=-2,,).



2013 455 6 1 IR 4. =AM PWM A8 3 4% 38 U B BT B9 BIF 5T 55

30 T T AT SRS IR A AT Y A M B S X R AT
S 2 g ‘ o 2 A T \
2K, /e, ' B 5r Bt BB B I8 53 A S IR, 5 T AR AR AE abe
SOl B e S MR T ORI, TR BB R M) R0

'100 0.5 1.0 15 2.0 25 iﬁ?ﬁﬂ%\%‘riﬁ*ﬁﬁd‘ ) %%'TF{ ?ljﬁiﬁ%%%'_.{ dq ﬂé@%%\?egi%

B R H . Lo ; . . .

100 il — BT, PW M SR 5 b B 5 P 0 e
> — " " \ RS TN
=R s e FELE SRR SRR, R B R R A
E © \ > y N "

" Lo :’g@ﬁ %Tﬁ@maﬁ-ﬁm VT AT 0 I £ 25 8 0 3 D BT
-200
0 0.5 1.0 5 2.0 35 .
R KL S 3k :
B6 #EBLEdgHAFZRT o9 E (qu) (1] 2%, bowrih. 20 20Hk B 3R 40 b 20 46 25 St BELBE 1) i 5
Fig. 6 Output impedances of inverter in dg coordinates (Z, ) (] PEEBYLTRESHe, 2008, 28(3) : 66-72.

20 (2] =&, buprik. 2=k 3R G0 op £ 200 e 45 109 S A BT 45
- —HbfA Frla] dhEEHLT R, 2008, 28(12) : 20-25.

2 M n s (3] 3, AR, BRI 43 2k 358 28 2 o s S0 0 4 BEL A
% 10 Sy, hdj&jf/%ﬂ o SRaEPE M. TP E L TR, 2011, 31(12) : 57-64.
£ 9 ‘ ‘ R (4] 2235, 4R0ZS, 482 5, 45, FEIW LCLUE I & 19 PWM 4% 3 2%

-10 By ABLBLAHTI]. T H AR, 2010, 25(1) : 97-103.

0 03 1»?:'303%?—/1(1%151 >0 3 [5] Sun J. Input impedance analysis of single-phase PFC converters

400 AR [J]. IEEE Trans. on Power Electronics, 2005, 20(2) : 308-314.

ook * A== [6] Chen M. Sun J. Low-frequency input impedance modeling of
~ 200 ook * TR q Yy 1mp p g
:‘;" 0 QF{W;N * & boost single-phase PFC converters[J]. IEEE Trans. on Power
= ol R R Electronics, 2007,22(4) : 1402-1409.
’ [7] LiuJJ, Feng X G, Lee F C. Stability margin monitoring for DC
400, 0.5 1.0 L5 2. 25 distributed power systems via perturbation approaches [J]. IEEE
) IR kHz R Trans. on Power Electronics, 2003, 18(6) : 1254-1261.
o um 1 A .
H7 #XHE dg 247 R Fﬂ;}i‘(qu) [8] Familiant Y L, Corzine K A, Huang J, et al. AC impedance

Fig. 7 Output impedances of inverter in dg coordinates (Z dq)

1 5~ P 7 R LA Y, 0 R RE(E-5 S0 g (A%

measurement techniques[C]// IEEE International Conference:
Electric Machines and Drives, 2005: 1850-1857.
[9] Shen Z, Verhulst J, Belkhayat M. Three-phase AC system impedance

Z'K%—ﬁ[; {E%ﬁﬁﬁﬁﬁgﬁ%—» {fAﬁglﬁﬁ%{ﬁﬁiT measurement unit using chirp signal injection[C]//Twenty-eighth

fﬂﬁﬁgﬁ{}ﬁ, B, U”'J%*%Eﬁ@?ﬁ%ﬁo {)‘EE%%E@E Annual IEEE: Applied Power Electronics Conference and
Exposition (APEC), 2013: 2666-2673.

TIIT LI [ 10 ] Huang J, Corzine K A, Belkhayat M. Small-Signal Impedance
Measurement of Power-Electronics-Based AC Power Systems

4 é:él:ig Using Line-to-Line Current Injection [J]. IEEE Trans. on Power

Electronics, 2009, 24(2) : 445-455.

WU BT AR W As EA T R LA Ve A L 3

IT&EB*x:

AP R FHIELARNG (H); PR T ERDEARARASG (G ), HdadaEREDAERDA
PR3] (JE462. 3 ); R BT AR LB A TR ITAEA ) (J5464 ); =3 dpibud ( L ) AIRASE] (JB465); #ri ab4X
BAAFH I A TR E] (JE456 ); #hl d PR 8 M A TR G o b F k36 (5457 ); Aol IR EEHARH
PR3] (5458, 9 ); 34 CT-Concept Technologie Ltd. (/&35 10 ); #raH dy Z ob4X, oo S By A7 FRA 3] #4638 5
H(EH11); ( RDFERARBEARD2014F4ET B F(JBH612); LiExd FAATRNS (B3613); TikdERE
BEARRAE (JGHE14); N TARARKB R ZAEFRL P OAMRNE] (32 ); dF A& HERT AT A A 8] R
BELI(Hw); ThFELFHEARNE (ZOER)






