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Fig. 5 Comparison of prediction results of each model



541 %5 6 11 T OEE% . T WOA-VMD-TCN [ 7K H HL 4L IR 3t 3w « 179 -

TOUIRS BE AR EE T 5 % L 5 (a) L (e () 1] [4] A3k, Mg, ko4&, % FET OVMD 5 SVR

B B F H WOA-VMD-TCN il J) 455 74 {1 351 & F2 Rk B AL R SR AT (1], $ik3h 5 ebifi, 2016,
B, S ESEILEES. 35(8): 36-40.

T A0 7 A oh LR B (3 2 WO I - EEW”MM WLIL AR

n . . ‘ 2021(8): 186-194.
A AR LA o 2 B T, T RCR A 5 . C6] B B, R, 5 T RS R

5 Zip FRBUF WOA-SVM Mk 25 1831 4 il Ak s R 12 W7 ().
W 5o, 2019.38(10); 31-37.
B X oK L HL 2H PR Bl B LUKS B 75000 4 (7] Wme, HEW. XAE. % T VMD-CNN K

L4 — A T o R RV G AL B [ IS HLALMORE 2 W7 (10, /K o AR RS . 2020, 38(8)
VMD 435 TCN A 45 & 09 /K B AL 3k o e 3 137-141.

G4 W R A L S % H R B S BT W, & (8] B JET WOA B LSSVM A9 %8 A s 3y R B
WOA HALJE i VMD T DL 52 3R 32 5 1 [ 58 [D]. & < H AR, 2021,

H \ﬁg ﬁxﬁﬁfﬁﬂiﬁj’% ﬁ%ﬁ[ﬁ’]xﬁﬁﬂilﬁ [9] W, ske i, . SE. TR RS R 4% N
L. A T OBLAT B RS R R B WOA IR B BT B4 0T P e T U7 i T 0. K L AE
E’/ J AT

VMID-TCON A28 00 HE B8 185 . S %0 B 4L 45 20 PR, 20219906 196201
. = [10] =W, Z2EK, ik, %. ££T TCN REsh &

BATHRII WA REREH —ENS IR S5 A o BB (1], B0 T

A 2021(9):124-131.

52 T8 [11] YALONG L, FAN Y, WENTING Z, et al. Com-

bined optimization prediction model of regional wind

(1] wems, 2mees, Hsg, B RKE k& PIL4 & sh 4 power based on convolution neural network and
WrlJJ. K S5HAEIE, 2021,35(6) . 35-38. similar days[J]. Machines, 2020,8(4):2-12.

(2] Herhde, ikl INEDY 55, K LA IR 21 45 b T A58 7l [12] DING N, LI H, YIN Z, et al. Journal bearing sei-
WF5E Bt LT /KA 24, 2018,49(2) : 216-222. zure degradation assessment and remaining useful

[3] 0N, 4Bk, 22, 4. ARMA A5 7 i oh & life prediction based on long short-term memory
P sl 5 AF 8 8 B F0I A p wF 5T (T ). O AR B0, neural network[J]. Measurement, 2020, 166 (pre-
2021,49(1) . 22-28. publish).

Prediction of Vibration Trend of Hydroelectric Unit

Based on WOA-VMD-TCN

WANG Pu',]JI Lian-tao® , CHEN Long-xiang' ,JING Xiu-yan', YUAN Cheng-jian®, LI Chao-shun®

(1. State Grid Corporation of China, Beijing 100031, China; 2. China Electric Power Research Institute, Beijing 100192 ,China;
3. School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Prediction of the vibration trend of hydropower units is an important measure to ensure the normal opera-

tion of the unit. However, due to the complexity and non-stationarity of the vibration signal of the unit, accurate predic-
tion becomes a difficult problem. To this end, this paper proposes a combined trend prediction model based on adaptive
variational modal decomposition and temporal convolutional network (TCN). Firstly, the Whale Swarm Algorithm
(WOA) was used to optimize the parameters of Variational Mode Decomposition (VMD) to avoid the drawbacks of blind-
ly selecting parameters, and to achieve adaptive decomposition of vibration signals. And then each decomposed compo-
nent signal was normalized to establish TCN for trend prediction. Finally the original vibration signal prediction was ob-
tained by superimposing the results. The proposed model was demonstrated and tested with the actual operation data of a
domestic power station. The results show that the proposed model has high prediction accuracy and can be used in engi-
neering practice.

Key words: vibration signal; whale swarm algorithm; VMD; trend prediction; TCN





