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Fig. 1 Flow chart of top cover state test based on dynamic strain
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Tab.1 Parameters of hydraulic turbine and

head cover of a power station
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Fig. 2 Structural dimension diagram of the top

cover of a power station
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Tab.2 Roof structure material property of a power station
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Fig. 3 Finite element calculation grid of top cover
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Tab.3 Data for vibration and strain testing of the top

cover of a certain power station

_— B N AR S pe RN AR /pe TR/ pm 4R/ pm
MW 220 fz flo T4 2z T2 flo Tl

L S 1 S L S0 R ) I S A U
20 4.8 5.3 12.4 11.9 25 39 213 263
50 5.8 5.9 13.2 13.7 31 51 207 415
80 5.6 6.9 14.2 23.5 33 50 379 280
100 4.7 6.0 12.4 16.5 28 44 339 217
140 4.6 4.8 10.4 15.3 20 31 153 143
180 4.8 4.8 9.5 10.5 14 22 68 102
220 5.0 5.2 12,3 23.4 31 47 98 118
280 4.0 4.6 11.5 16.6 22 32 68 68
380 3.4 3.8 8.2 1.0 11 16 45 50
480 4.0 3.4 7.4 1.5 10 11 62 57

T+ 42 P 22 R 5 g - 4470 W5 1 7 248 T 9 A2 1
A2 % AR
237 225G

20 —x="23[HANBE
ERE —— 0SIHEE
@ - = "USIHIMEB
w3 104 -~ -
.Ae—"*% _____ ¢
51 » R . -
04+-=% . . . . ,
100 200 300 400 500
B/MW
_ (2) ZRENENDIBEEEE
4001 "2SIAER
c 3001 N —x="2S0TANE R
3 | —= 103 [TAMNE IR
% 200 -=—"14S 0T IR
100
0‘ Yo F A :', x__' ______ . .
100 200 300 400 500
alMw

() ERBNERIEEEHD
4 THEANENE RIGIBEEESE

Fig. 4 Trend diagram of strain and vibration amplitude

value of variable load top cover
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Startup Optimization of Hydroelectric Generating Set Based on

Improved Grey Wolf Search Coupled Cuckoo Algorithm
LI Bai-lin, GONG Zi-rui, YANG Lin-ming, YANG Jian, HE Qiang
(College of Electrical and New Energy, China Three Gorges University, Yichang 443000, China)

Abstract: In order to shorten the start-up time of the hydroelectric generating set and improve the stability of the
generating set 's start-up process and non-loading, a start-up optimization strategy of hydropower unit based on improved
grey wolf search coupling cuckoo algorithm was proposed. This fitness function weighs the two index values of the unit’
s start-up frequency ITAE index and the unit ‘s start-up time and standardizes them. Two penalty functions of unit fre-
quency overshoot and unit frequency steady-state error are introduced to effectively improve the start-up performance eval-
uation index of the hydroelectric generating set. An improved grey wolf search coupled cuckoo algorithm ( IGWSCSA )
based on good point set theory to improve the initial population is proposed to optimize the start-up parameters of the gen-
erating set. Based on the simulation experiment of the refined model of the speed control system, the optimal parameters
are obtained to shorten the start-up adjustment time of the generating set, and the overshoot is reduced from 0. 235 to
0. 004, which greatly optimizes the start-up speed and {requency fluctuation of the hydroelectric generating set.

Key words: hydroelectric generating set; startup optimization; per-unit value; good point set; swarm intelligence al-
gorithm; parameter optimization
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Research on Test of Hydraulic Turbine Top Cover

Running State Based on Dynamic Strain

CHEN Yong-xu, HAO Ya-peng
(Guodian Dadu River Houziyan Hydropower Construction Co. , Ltd. , Ganzi 626000, China)

Abstract: When the magnetoelectric velocity sensor is used to test the vibration of the top cover, distortion is easy to
occur due to the inherent characteristics of the sensor and the test conditions, and the data can not truly and effectively re-
flect the operation state of the water turbine top cover. The correlation among excitation force, vibration and strain was
clarified through vibration theoretical analysis and stress calculation of top cover structure. Using finite element structural
analysis to determine the weak position of the rigidity and strength of the top cover, the dynamic strain value based on
this position was proposed as an indicator parameter for evaluating the operation status of the hydraulic turbine top cover.
Based on the vibration value and dynamic strain value in the stable operation area, a mapping relationship between strain
and vibration was established to solve the problem of inaccurate vibration measurement of the top cover. Taking a power
plant unit as an example, the feasibility of the proposed method was verified.

Key words: distortion; vibration theory; force calculation; finite element method; dynamic strain; mapping; feasibility





