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Time-variation and Frequency-variation Analysis of Wavelet
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Abstract: A new method for extracting characteristic parameters from vibration signals of HV CB (circuit breakers)
is introduced based on wavelet packet. For one normal signal, the method splits each reconstructed-signal envelope
into 15segments with the same energy, at the third layer of the wp-decomposition, and the testing signal is also split
with the same breakpoint as the normal signal. The characteristic entropy is extracted from the segmental energy of
reconstructed signals, and an 8D vector can be gotten. At last, many simulated signals with time-domain and fre-
quency-domain changes from the normal signal are used to test the characteristics of the new method. The simulation
results indicate the characteristic vector extracted from HVCR vibration signal with the new method can reflect the
changes of the mechanical states visually and sharply, and can be used to diagnose the fault of HVCB.
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Tab.1 Time points of each equal-energy segment ms

#x 3.0 [81] (3,21 ([3.3] [3.43 (3,5] [3.4] [3.,7]

1 29.20 31.94 40.15 36,95 33.76 31.84 41.06 31.48
42,43 46,99 95,35 29, 88 48, 9% 47.80 98,09 45,17
57.48 62.65 112,76 115,468 67,07 70.26 129.57 Bl.66
73.45 85.95 132.45 131.88 120.80 127.74 142.80 128.57

2

3

4

S 83,98 10B.73 144.66 143.47 148.73 146.90 14B.73 143.23
6 126,83 127.40 153.58 152,40 161.5¢ 160.13 155,03 151,82
7 152.38 145.13 161.70 160.58 168.26 173.82 162.59 159.22
8 163,83 165,13 1689.72 166,52 188.88 18B.42 168.15 155.15
9 176.10 177.93 180.66 177.02 193.26 182.53 173.37 177.93
10 196.18 192,53 191.61 191.16 199.83 197.55 1I82.97 190.70
11 209,41 197.55 189,37 198,00 206,687 204.39 192.98 19B8.91
12 231.31 210.32 209.41 210.78 Z1B.53 21B.08 204 39 212.14
13 264,15 229.0z 229,02 229,54 238,15 240.89 223.55 232,22
14 301.56 26B.26 260.50 269.17 281.03 2B3.32 257.31 275.36

15 333.50 333.50 333.50 338.50 333.50 3833.30 333.30 333.50
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Tab. 2 Testing entropy vectors of time-variation

#H Ho Hi H; Hj H, Hs H; Hy

Ty 1.24989 1.1801 1.0806 1.2250 1.2533 1.2829 1.0690 1.1721
721.2381 0.9813 1.0211 1.0280 1.1831 1.2880 0.8627 1.0282
T3 1.2180 0.9505 0.9306 0,8113 1,0898 1,2305 0,8953 ¢€.9178
T41,2081 0.9069 0.8348 0.8795 1.0062 1.1813 0.7642 0©.973§
T51.2037 0.8814 0.6826 0.8134 1.0051 1.1445 0.6675 €. 9181
Te 1,2055 0.7873 0.7080 0.7707 0.9536 1.0625 0.8068 ©.8025
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Tab,3 Euclidean distance of time-variation
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Fig.3 Simulated signals of time-variation
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Fig. 4 Time-variation curves of entropy-variation
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Fig. 5 Simulated signals of frequency-varfation
MEMRFERRTVERSTENESERR
F4. mF 4 AN CFEIEENEE R0, TR B
HBEABD  EEEEHN T EHFSETAHE
EEL L mE 6. EELMEE,. WA 1MOE
REE A KMV S BURN XEERERNT R



2007 £ 8 A

wm OB OE & A

E33HBR]Y « 149 »

100
0

-100
100

0

-100
100

HER S

BT 52

23
-100 i |
100 e 54

El(kg sy

-100
. 100

] S5
-100 ‘ ]
100 l HEHE 56

-100

!
0 50 100 150 200 250 300 350
£/ msg :

BHe6 METMESMITise

Fig. 6 Fregquency-variation curves of entropy-variation
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Tab. 4 Testing entropy vectors of frequency-variation

W Ho H Hg Hs Hy Hsg Hg H;

Ty 1.248% 1.1801 1.0906 1.225¢ 1.25633 1.282¢% 1.0686 1.1721
Tz 1.263% 1.1939 1,0915 1,2262 1.2545 1.2835 1,07¢4 1.1721
T31.2630 1.1871 1.0814 1.2262 1.2551 1.2828 1.0708 1.1715
Ty{1.2645 1.2017 1.0924 1.2269 1.254% 1.2829 1.0706 1.1722
Ts 1.2656 1.2054 1,0930 1,2271 1.2550 1,7828 1,0705 1.1713

Ts 1.2662 1.2081 1.00586 1,2271 1.254% 1.2826 1.¢733 1.1713
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Tab.5 Euclidean distance of fregnency-variation
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