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Table 1 The related coefficient of vertical vibration of the lower bracket and lower bracket foundation
i fiF /MW

7K 3k

20 50 100 150 200 250 300 350 400 450 480 500 550
%7K 3k 0.39 0.39 0.55 0.64 0.82 0.82 0.69 0.71 0.74 0.79 0.61 — —
ok sk 0.65 0.63 0.55 0.61 0.70 0.81 0.74 0.70 0.75 0.73 — 0.77 —
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Fig.1 The cover and powerhouse structure vertical vibration with load variation of the fourth unit
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Fig.2 The cover and powerhouse structure vertical vibration with load variation of the fifth unit
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Table 2 Input data
B4 /MW 20 50 100 150 200 250 300 350 400 450 500 550
X 15.6 15.9 17.5 21.2 30.1 28.8 29.7 54.1 48.3 23.5 22.5 11.6
T Y 36.1 35.9 34.8 49.8 63.5 76.0 60.7  123.0 140.3  48.1 45.5 22.8
7 32.7 39.4 34.4 50.7 63.7 60.8 88.9  157.9 111.4  58.4 39.0 22.0
X 26.2 27.3 29.7 32.5 50.0 54.0 41.2 31.0 25.2 20.0 16.2 15.5
iﬁf il Y 13.0 13.6 14.4 15.1 22.3 24.4 21.5 17.7 14.6 10.5 9.0 8.8
Z 8.6 9.8 10.6 12.6 14.7 13.5 18.3 34.0 16.9 13.7 11.8 10.1
’ X 19.3 19.3 21.6 23.8 33.0 37.7 30.2 27.1 24.3 17.1 15.3 15.3
N LA Y 25.2 23.1 25.2 27.2 30.2 32.0 29.5 27.0 24.9 19.5 19.2 20.8
VA 47.1 44.0 49.2 52.3 56.1 62.6 54.4 47.4 41.4 36.3 36.6 38.3
K p 6.3 7.1 6.2 12.0 12.2 10.6 10.1 6.2 4.1 3.5 2.2 2.0
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Table 3 Output data

B /MW 20 50 100 150 200 250 300 350 400 450 500 550
AL 2 1.4 1.6 1.9 2.4 2.9 2.2 3.5 6.6 4.2 1.8 1.7 1.2
ST 2 0.7 0.7 1.0 1.4 1.5 1.6 2.0 2.1 1.4 0.9 0.7 0.5
i -
ﬁl R 7 0.8 0.8 0.9 1.1 1.3 1.3 1.7 2.1 1.5 1.1 1.0 1.4
V3 4.4 6.7 7.3 8.3 9.4 12.0 13.6 18.1 10.8 5.4 5.6 4.4
A 2.4 2.5 2.7 3.2 4.4 4.1 5.7 10.9 9.5 3.9 2.9 2.0
8 Z 4.4 4.2 4.8 6.5 6.7 14.1 15.4 31.1 24.3 9.2 6.3 4.7
T R B AL A AL oy B IR T B 45 B B B L OR B — /b 5L
H4 PNAE S TSNAE T G
Table 4 Comparison between predicted value and measured value
moa
IO B - - -
FHLZE Al Z SE Tl Z W Z iz R®Z R Z
AL/ m 1.424 0.666 0.779 4.416 2.406 4.405
20 MW S B/ pom 1.600 0.756 0.830 5.053 2.429 4.443
R 7/ % 12.3 13.5 6.5 14.4 1.0 0.9
T/ pum 2.408 1.359 1.127 8.272 3.199 6.524
150 MW S/ pm 2.300 1.292 1.038 8.259 3.438 6.489
B2/ % 4.5 4.9 7.9 0.2 7.5 0.5
AL/ m 3.531 2.028 1.684 13.582 5.685 15.356
300 MW S0 E / pom 3.184 1.889 1.495 11.180 5.051 12.582
R 2/ % 9.8 6.9 11.2 17.7 1.1 18.1
T AL/ pm 1.222 0.545 1.446 4.419 2.001 4.703
550 MW S/ pm 1.290 0.592 1.244 4.752 2.159 4.452
B2/ % 5.5 8.7 14.0 7.5 7.9 5.3
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Fig.3 Comparison between predicted value and measured value of vertical vibration in different positions
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Prediction of vibration response of powerhouse structures
based on LS-SVM optimized by PSO

Lian Jijian, He Longjun, Wang Haijun
(State Key Laboratory of Hydraulic Engineering Simulation and Safety,
Tianjin University, Tianjin 300072, China)

[ Abstract |

electromagnetic factors of the generating unit. It nonlinearly couples with the generating unit. Based on prototype

The vibration of powerhouse structures is mainly induced by hydraulics factors, mechanical and

observation data of Ertan Hydropower Station, the paper analyzes the coupling effect between vibration of units and
powerhouse, and then the vibration response forecasting model of the powerhouse is built based on LS-SVM opti—
mized by particle swarm optimization algorithm, and the prediction results are coincide with the observed data. Fur—
ther, the paper introduces the running water head as an input divisor into the intelligent prediction model while the
forecasting range is extended, and the result is satisfactory.

[ Key words |

powerhouse ; coupled vibration; particle swarm optimization algorithm ; least squares support

vector machines; response prediction
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