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Fig. 1 Principle diagram of BP neural network

Z R 2E E W] T A0 E

EETB . EMHIRE KA BRA 7RI H (SGXYK]-2023-0155)

EER T

A (1992-) , 5, TR B 48 7 1] MoK T4 8 45 #3817 5 % 4 . E-mail : th_gjw(@163. com

BIWAEE: WEk (19725, 5 4 IR 05T 7 8] K R % 4 5 R , E-mail : njcall@163. com



5543 A 9 M

o A A ) K OIR B HER B R BT

« 111 -

IR )
E:?E(yk*yk)' (1
k=1

AN 2 S R L R R )2
TG A s v, R ES B AN R 2 T 5 A 2
SHARE.

B J2 AN R BAUE o)) )y $5 T 2OREIE

o = W — gz = o —7( D18} £ e,
k=1
(2)
wj(‘zﬂ) = wj»f *Ué\k()j - CU;Z) *’7(3//& *yﬁf/(zk )0;
(3)
Kb, o A WERE A ZH i S&ocs]
B2 ) DA ITHIAE s h2E T %0, MR
TEE ] MR ET o, NEARS i A
AT AME ;0 W5 ¢ BB RS RS )
BT B 2 kAP ATTIALE 50, N
HIZS R M ICHIRZT () NIRRT EH
T BREUY 8 2, AR RSE D& TR AL
BWA;O;, HEEZEH ;D& A
£ G ot RO R R 8GR RS
A2 T B IIASURT A
22 GA-BP #ZM%HIE
GA-BP 1 28 % 26 4% 38 35 A2 A2 7 19 A2 9 o )
SN BT AT 28 0 4 S S ek il B PR AR
HA 25 I 2% 1 AL R 1 E 0T A AR A AS B A0 0
(HEHE 38 SURIAE ) o DA 12 o A5 780 1) 42 Jm 48 R i
3 R AE R R 2)

[ Mt | GAWIYA g 1)
v L 3

et

[t B

[zt E s |

2 GA-BPEXER#E

Fig.2 GA-BP algorithm flow
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Tab.1 Number of iterative steps and error of BP neural

network with different number of hidden layer nodes

Fodcr o UlgRie AR Bl Ui %R
5 2.78 55 10 2. 14 31
6 2.01 37 11 2.66 46
7 2.72 38 12 1.96 45
8 1.83 32 13 1.98 32
9 2.63 31 14 2.72 32

I KR D TRS K TR ) RO P R A R A
Do N )2 AR R R A R AR S E AR O = AR
P 1) A PR S R A T AR (5] 3)

a
(B SEEFEATA
—REETE

<8 )\4\ AL

| i 9
B BIAELE] | - |
@BPHLIEI : RS |
2.5 Hil ! i |
| i |
‘ CELE < T A |
o ' WD L-== —

3 E-TF GA-BP H ik iy Hl 48 R 3h Tl 4= 2
Fig.3 Unit vibration prediction model based on

GA-BP algorithm
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Tab.2 Training of the prediction model
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Fig.4 Convergence error case of model training
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Tab.3 Parameters of predicted values of reel vibration
trends and error assessment indicators
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YO fE/em /% /% /% i/ pm /% /% %

1 261.33 240.39 8.01 12.34 14.83 266.55 2.00 7.60 8.56
2 220.30 242.42 10.04 207.93 5.62
3 226.16  202.17 10.61 212.28 6.14
4 256.45 275.35 7.37 282.95 10.33
5 20418 220.60 8.04 193.19  5.38
6 202.72 213.55 5.34 212.67 4.91
7 210.53  231.88 10.14 235.85 12.03
§ 270.61 242.55 10.37 280.20 3.54
9 280.38 332.20 18.48 240.54 14.21
10 224.21  302.64 34.98 250.73 11.83
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Fig. 5 Comparison of parameters for predicting

reel vibration trends
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Research on Identification Technology of Hydrodynamic

Excitation Disease of Gate
GAO Jian-wei', ZHU Jia', LI ]urrjie2 , SHEN Wen-jie' , HE Qiu', CHEN Yong1 ,
JIANG Qing-lin*, GUO Jian-bin®
(1. East China Tongbai Pumped Storage Power Generation Corporation Limited, Hangzhou 310000, China;
2. School of Electrical and Power Engineering, Hohai University, Nanjing 211100, China)

Abstract: Affected by hydrodynamic excitation and other factors, the opening-closing operation of hydraulic gates ex-
hibits multi-field coupling effects and complex nonlinear dynamic characteristics, leading to difficulties in identifying
equipment safety states. Test data of gate operation demonstrate that artificial neural network algorithms can identify hy-
drodynamic excitation disease features and accurately predict its development trends. To address this, BP and GA-BP
neural networks were employed to construct identification and prediction models for hydrodynamic excitation disease.
These models were applied to identify and forecast the effective values of reel vibration, with model performance evaluated
using metrics including Relative Error (Ryz), Mean Absolute Percentage Error (M yapr)» and Root Mean Square Error
(Rguse). Compared to the BP model, the results indicate that the GA-BP model achieves reductions of 20. 77% in R g »
4.74% in Myape » and 6. 27 % in Ryyse » demonstrating superior fitting to measured samples and enhanced stability with ex-
tended prediction durations. thus providing critical technical support for engineering risk mitigation and hazard prevention.

Key words: hydraulic gate; GA-BP neural network; engineering safety; winch opening and closing operation; hydro-
dynamic excitation disease
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Research on Refined Scheduling of Cascade Reservoirs in Drawdown

Period in the Lower Reaches of Jinshajiang River
WANG Li-dong' ,MAO Yu-xin', XIAO Wan’, WANG Xiang', YUAN Xiao-hui’, WANG He-yu'
(1. China Yangtze Power Co. » Ltd. . Yichang 443002, China;

2. School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Aiming at the optimal dispatching problem of cascade hydropower stations in the lower reaches of the Jin-
shajiang River during the drawdown period, based on the analysis of the reservoir water balance, water level, discharge
flow rate, and unit output, a daily-scale refined scheduling model was established by maximizing the total power genera-
tion of cascaded reservoirs and considering the actual scheduling requirements. The model was solved using the DPSA-
POA algorithm. The effectiveness of the model and solution method was verified by the actual case. The results show
that the proposed scheduling model can make full use of water resources and maximize the power generation in the draw-
down period under the premise of ensuring the safe operation of each reservoir. Thus, it provides theoretical basis and
technical support for the refined scheduling management of the cascaded reservoirs.

Key words: cascaded reservoirs; lower reaches of the Jinshajiang River; drawdown period; day-scale refined scheduling





