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Power Measurement Method Based on Wavelet Packet Analysis
Using Elliptic IIR Filters

HAI Ying, CHEN Jing—yu, QIAN Su-xiang, ZHANG Wei
(School of Mechanical Engineering, Jiaxing University, Jiaxing 314001, Zhejiang, hina)

Abstract The Wavelet packet analysis can uniformly divide frequency band of signals, and provide the theoretical
basis for accurate measurement of RMS and power, but the computational complexity of Wavelet packet analysis
limits its use in real-time metering. This paper presents a new method using all-pass implemented special half-band
elliptic infinite —impulse —response filters in the Wavelet packet analysis of power measurement. The study reveals
that the proposed implementation can reduce the computational complexity to levels comparable to FFT. Reality of
the proposed implementation is evaluated by results of simulation and tests.
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Tab.2 Voltage /current rms values and power measurement via WPT using Ellip IIR filter
A=) Bt Hz W HIRE SE
/3 UpndV I/ A PIW U/ V /A PW
0 0~100 1 1.0000 1.0000 09848 1.0000 1.0000 0.9848
1 100~200 3 0.2000 0.1000 00193 0.2003 0.1000 0.0193
2 200-300 5 0.2000 0.0800 00138 01994 0.0797 00138
3 300400 7 0.1002 0.0811 0.0081 0.1000 0.0800 0.0080
4 400-500 9 0.0800 0.0900 0.0067 0.0769 0.0891 0.0066
5 500~600 1 0.1000 0.0700 0.0070 0.0983 0.0690 0.0069
6 600~700 13 0.1000 0.0800 0.0040 0.1001 0.0799 0.0040
7 700-800 15 0.0000 0.0000 0.0000 0.0001 0.0001 0.0000
BE 1.0566 10209 10436 1.0566 1.0209 10435
3 IR WPT
Tab.3 The test results via WPT using Ellip IR filter
digl Bz W AT WPT (HEIAIIR), L=3
L UpndV Ll A PIW Up/ V Ll A PW
1 0~100 1 33487 122,058 2043678 33487 122059 2043.6%5
2 100~200 5 1574 21.360 -16.864 1576 21.368 16.838
3 200-300 7 0.197 13.426 -1.322 0198 13428 1.329
4 300400 1 0.358 5493 0983 0.359 5.498 0.987
5 400-500 13 0.129 3539 -0.228 0131 3491 0.229
6 500~600 17 0.104 1831 -0.095 0.106 1.835 -0.097
7 600~700 19 0.00 1221 -0.055 0.090 1.231 -0.085
8 700~-800 23 0.001 109 0.0005 0.001 1.110 0.005
AME 33527 124.835 2026.606 33529 124.837 2026.501
450t+40°)+0.1sin(27 - 550¢)+0.1sin(27 - 650t+60°) ] 10 50Hz 6400Hz
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