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Fig.1 Configuration of grid-connected inverter resonance
restraint system based on wavelet extraction
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Fig.2 Recursive wavelet packet decomposition
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Fig.3 Curve of resonant current extraction-reconstruction
error vs. sampling frequency
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current with 800 Hz component

6 Mt R EE IR & 800 Hz 1 2000 Hz 18 37 53
A A | 900 SR AR AR 5 AL IR R O A B AR BOIE | IEi |

0-0
2 1-0 1-1
02 2-0 2-1 2-2 2-3
22| 3-0 3-1 32 3-3 3-4 3-5 36 37
R [4-0] 4-1]4-2[4-3]4-4] 4-5 ] 4-6[4-7]| 4-8] 4-9 [4-10[4-11)4-12]4-13]4-14[4-15
0 250 500 750 1000 1250 1500 17502000 2250 2500 2750 3000 3250 3500 3750 4000
TN AT B AR / He,
(a) /NEALTE 4250 M A
0-0
2 1-0 1-1
R 2-0 2-1
%22 3-0 3-1 32 3-3
IR [4-0 [4-1 [4-2[4-3 [4-4]4-5
0 250 500 750 1000 1250 1500 17502000 2250 2500 2750 3000 3250 3500 3750 4000
7N BB AR/ He,
(b) IR A 800 Hz MG Ak /N I 2 43 fit A3
0-0
B2 1-0 1-1
5 2-0 2-1 2-2 2-3
=2 3-0 31 32 33 34 3-5
FUE | 4-0 | 4-1 4-6]4-7|4-8 49

0 250 500 750 1000 1250 1500 17502000 2250 2500 2750 3000 3250 3500 3750 4000
JINE SR BEAR / Hy
() IR T 2000 Hz B Ak /N 3 4 43 fi A
B4 NEBESBSRLSBEH

Fig.4 Complete wavelet packet decomposition and optimized decomposition tree
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Grid-side resonant current information extraction by wavelet packet
for massive grid-connected inverters
XTAO Huafeng',LIU Xipu',GUO Liang’, WANG Tong’

(1. School of Electrical Engineering,Southeast University ,Nanjing 210096, China;
2. NARI Group Corporation,Nanjing 211106, China)

Abstract: A control system based on the “detection-feedback-compensation” concept is presented,which is
used to damp the resonant phenomenon easily induced at the common coupling point by the massive grid-
connected inverters. The system has to extract the resonant current information timely and accurately for the
compensation action. The real-time resonant current extraction technique based on wavelet packet transform
is studied and an optimized wavelet tree decomposition and reconstruction algorithm based on db4 wavelet
packet is proposed,which applies a criterion to detect the wavelet band,hold-on band and zeroing band at
each decomposition layer and only decomposes the wavelet band at the next decomposition layer until the
maximum resonant component is picked out. Compared with the complete decomposition algorithm,the
proposed algorithm significantly reduces the computation time,without any information loss of the maximum
resonant current. The validity of the proposed algorithm is verified on a DSP + FPGA control platform in
different resonant conditions. The results of resonant current restraint experiment show that,the proposed
algorithm extracts the maximum resonant component effectively and it can be applied to the real-time
control of power electronic converter.

Key words: grid-connection; electric inverters; resonance; wavelet packet; optimization; decomposition;

reconstruction
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