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Fig.1 Topology of three-phase LCL-type
grid-connected inverter

1.1 Wik SPWM #z= |

SR IR A SPWM A5 1] 303 788 5 I, Xof 42 ) 21 26
A SRR A v, 5 B v, BEAT LUH . 2SR R
TP MR , 2E 180 H 7 SPWM i, Je =z, A A1
1P SPWM i, DAHAR Il 7 0G4 G . 10 &l 1 A
AR A R L RO wgy s wyy gy, B SCHER
(20 ], 3072 g A7 i i a AHAH B S w8647 X500
R A, (D) s

N‘Q

MS

M de
un(t) = 5 sin(w,t —@,) +
2U c 0 o0 4] (aMrrn'/2)
: e sin(am/2) X
™ a=13,--b=0,+2, 4, 3a

sin’(bw/3)cos(a(w,t — @) +b(wt —@,)) +
© 2 4], (aM.mw/2)

Lzﬁ,... 3(1

cos(am/2) X
a=24,- b=

sinz(b'rr/3)sin(a(a)mt -o.,) tbhlwit-¢@,)) )
(1)

~ ( 1>k i 2k+b
1= 3 o (3) (2)

A M R L 5 0, D H H R SR AR5 0,
P BRI 5 0., AR IT R AT @, 2K
BWIEANL 5 ], () Mo — R I FE /R R %G h e Nsa b
I3 R = R B A A R 1 R (R RS 1Y
(e

LSS ATE R f, R F PR, th (1) 7]
R, RUBE SPWM 7 ] 39074 5 77 A 1 8 g U i F
i (L 5 R 00 v e 9 1 EE DL RO SRR AT

oA &, R EZRR N BUE o, 20 Ao
1.2 HRMEERIES T
PRI S AR 9 LU FE D 5 el DGR Fi v i
DRI G B FL P AN i — A, A L L P W
KNSR L 2 R A AR, = (3) BT
2ﬁua’\/0
A (3)
T 2o ATV Hi 1 REUE @ AR L AT UM oK
(3) AR, L IR0 PR P W L A R/ A A 2 5 1 o

FEAZ A, A L A0 A N R s 1) 7 T S [ R e
3?3‘%5&‘1%&&%%%5‘] WEAE RN RE ST SRR i 43

—AEXF R U R A — i . AR (1), DUZE
JRPREL T, (x) H i B A2 5 PR B, R 1 400 i
SR DL FE IR BRI 0 2 o DT ZEJR R —
B B R R, DL R 5 B A 0 H s R 9 A B
AR AR — 3% I A T D01 2% 25— AT 8 1 U
TR B 52 e 3

Jyx)

oS o092
ahrivolbhox

0 2 4 6

& 10 12 14 16 18 20
X

B2 —H.ZME—XNEREYHLE
Fig.2 First- and second-order curves of
Bessel function of the first kind
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Fig.3 Harmonic voltage amplitude curves of the first fre-
quency band at once and twice the switching frequency
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Fig.4 Current and voltage phasors of
grid-connected inverter
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Fig.5 Parallel operation circuit of two inverters
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Fig.7 Relationship between grid-connected current
and emission intensity parameters
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Analysis of generation and propagation mechanism of

supraharmonic in grid-connected inverter
WANG Shiyu', LI Shaoling*, ZHENG Zheng"*, LI Bin'*, HUANG Tao’
(1. School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454003, China;
2. Henan Key Laboratory of Intelligent Detection and Control of Coal Mine Equipment, Jiaozuo 454003, China;
3. Department of Energy,Politecnico di Torino, Turin 10129, Ttaly)
Abstract : Supraharmonics are a new power quality problem that can not be ignored in new energy power generation technology.
As a typical supraharmonic source,the grid-connected inverter has received extensive attentions. To reveal the characteristics of
its generation and propagation mechanism, the mechanism of supraharmonic generation in sinusoidal pulse width modulation
(SPWM) inverters is analyzed firstly. It is found that the supraharmonics generated are mainly distributed around integer
multiples of the switching frequency,and can be equivalent to a voltage source. At the same time, the influencing factors that
cause changes in the voltage source are theoretically analyzed. Then,a supraharmonic circuit model including inverter, filter and
grid side impedance is established, and the mathematical expression of supraharmonic emission current is derived. On this
basis , the influence of capacity and number of inverters on supraharmonic propagation characteristics when multiple inverters are
connected in parallel is explored through the control variates. Finally,the simulation experiment is carried out in Simulink. The
results show that supraharmonics in the grid-connected inverter are mainly affected by the DC side voltage and modulation ratio,
and the emission intensity of supraharmonics is proportional to the capacity when multiple inverters operate in parallel. The
correctness of the theoretical analysis of supraharmonics in the grid-connected inverter is verified in this paper.
Keywords : grid-connected inverter ; supraharmonic ; sinusoidal pulse width modulation ( SPWM) ; harmonic interaction; power

quality ; two-port modeling
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