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Application of correlation dimension in pressure fluctuation of draft tube

WANG Liying, ZHAO Wei-guo', HUANG Xin-feng’

(1. College of Water Conservancy and Electrical Power, Hebei University of Engineering, Hebei Handan 056021, China;

2. Zhang— fuhe Trrigation Water Supply Management Office, Water Resources Bureau, Hebei Handan 056001, China)
Abstract: Based on the actual experiment signal of drafi tube in Huangbizhuang unit, the time domain sig-
nal has been carried on the spectral analysis; embedding dimension and the correlation dimension also have
been analyzed in different conditions of draft tube. Results show that when the embedding dimension is
greater than or equal to 18, correlation dimension is tending to stability, so the minimum embedding di-
mension is 18. And when the guide vane opening (a) is 50. 70% and 62. 8%, the wrrelation dimension
3.4566 and 3. 3881 respectively. This can be ohtained that under different working conditions, correlation
dimension is different, accordingly, the correlation dimension can be used as a conduit for pressure pulsa-
tion of draft tube, and it can guide the stable operation of the power.
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Tab. 1 Working condition of sampling
/ (mH,0) X /Hm Y /HPm

max mean min max mean min max mean min
1 4.454 4 3.731 3 22459  24.389 1 6.201 0 — 8.149 4 2.0679 —
2 4.420 3.512 3 26826 13.4979 49178 — 7.247 4 2.079 6 —
3 4.837 3.590 1 25080 141407 4.9102 — 6.718 6 2.0382 E—
4 5.0783 3.531 6 2.320 8 13.3908  4.908 0 — 7.0297 2.0149 —
5 4.3921 3.616 7 27450 14.212 1 5.5902 — 6.905 2 1.9527 S
6  4.666 6 3.766 1 2.957 1 15.6047  5.460 6 B 6.189 8 1.994 8 —
7 4.6416 3.780 4 2.869 8 13.5336  5.3683 — 8.336 1 2.2937 —
8 4.8537 3.778 6 2.757 5 12.7480 5.116 8 — 8.398 3 2.2656 —
9 4.4919 3.516 8 2.495 5 17.068 8  5.563 3 — 6.843 0 2.054 4 S
10 4.6166 3.737 6 29072 15.9261 4.7894 — 7.993 9 2.166 4 E—
11 4.7165 3.768 9 27450 11.6053  4.8501 — 6.936 3 2.1357 S
12 4.9036 3.845 7 2.857 3 12.5695 5.1163 — 5.909 9 2.070 8 S
13 5.1282 3.880 6 2.595 3 12.5695 5.303 1 B 7.371 8 2.1370 —
14 4.5667 3.748 2 2.869 8 12.3909 5.1850 — 7.714 0 2.050 5 —
15 4.7165 3.571 1 2.445 6 13.6407 4.5702 — 8.180 5 2.3416 —
16 4.8787 3.747 0 2.508 0 12.9980  5.2789 — 9.673 6 2.454 8 S
17 5.1282 3.813 5 2.470 5 12.676 6 5.3903 — 7.558 4 2.373 1 E—
18 5.6897 3.886 0 2.283 4 13.8907 5.3666 — 7.9317 2.3662 —
19 4.9785 3.686 0 2.483 0 13.0337 5.1468 — 7.4340 2.263 3 S
20 4.9036 3.724 9 2.595 3 12.0696 5.1443 B 8.336 1 2.133 6 —
21 4.6541 3.108 6 1.5722 15.1048 5.013 8 — 9.424 17 2.542 4 —
22 5.2031 3.224 5 1.534 7 14.1050 5.6550 — 8.647 1 2.487 3 —
23 5.3778 3.254 9 1.12320 15.6404 5.7897 — 10.7311  2.5762 —
24 4.67190 3.174 3 1.909 0 13.962 1 5.3914 — 7.6829 2.2251 E—
25 4.7414 3.273 4 1.746 8 15.3548  5.2989 — 7.776 2 2.0049 —
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Fig. 2 Frequency-domain analysis of signal
2
Tab. 2 Corrdation dimension of actual signal
m 12 13 14 15 16 17 18 19
a= 62. 85% 3.351 8 3.390 3 3.398 3 3.438 2 3.451 4 3.4555 3.456 6 3.456 6
a= 50. 70% 3.341 6 3.381 2 3.384 7 3.3675 3.386 1 3.3875 3.388 1 3.3831
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