5535 % 455 11 KBS OK TR Vol. 35 No. 5
20244 10 H Journal of Water Resources & Water Engineering Oct. , 2024

’

DOI:10. 11705/j. issn. 1672 — 643X.2024.05. 19

RBEHKERBIMM T BEH
e 3 O Bz BB AL 40U B 32

WAl X ER, X 2, R
(1. EMTEH A RARSFEARMIE, TE )11 750004 ; 2. g =K F K BB 58 R, Jhag 100048)

W OE: foKERER RSN ARy R LIRS S E S LA AT B L 2R g BT, SRR T
HFBL) 55 5 BEA A i R IR T T MoK B RE L s SN B ™ T B R AR S5 F 1 B SRS R
P X AT T R B A RIS AR B 08T T Mk sh e T T B A8 i ik sl 137, I 5 S 8o 2647 T X
Lo SRR DR REEFITT 20 By B JRATIZIE FE 13. 32 ~34. 90 Haz, 7 Az 2L 4R (14 £ o AR AR 5 AR A0 1 5 1)
B35 KR 0 AR5 S I AH 25 A5 O, 1 B 9T 2R P 18 01 23 A 5 2 2 5 B 000 5 il K T 00 F 45 BIL 0 R A7 d
KRB 270 2 T PR s AR, & E 00 R /K S AL R AR 158 i) e A D AR o 3okt 38 768 o A A i B - 1 o
Ab, ARG & TR PR ) s IR B AR
KEBIA : HKE e, ; M) A KSR DT BERRPE AN Tih A PR3 b
R E 4SS . TVI3] XERARIRED . A XEHS: 1672- 643X(2024)05-0155-09

Numerical simulation of vibration response of the underground plant
structure in a large pumped storage power station

YANG Zhao', LIU Guogqing’, LIU Yang’, XU Lianghua’
(1. State Grid Ningxia Electric Power Eco-tech Research Institute, Yinchuan 750004, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100048, China)

Abstract; The vibration problem is prominent in pumped storage power stations, and strong vibrations
can seriously affect the safe and stable operation of power units and plants. This study employed viscoe-
lastic artificial boundaries to simulate the boundary conditions at the connection parts between the plant
and surrounding rock. Firstly, the natural frequency characteristics of the whole underground plant struc-
ture of a unit in Fengning Pumped Storage Power Station was calculated and analyzed, the resonance
checks of which were then conducted. Subsequently, the time-history method was used to calculate and
analyze the vibration responses of the plant structure under pulsation pressure, after which the calculation
results were compared with the measured data. The results show that the first 20 natural frequencies of the
whole plant structure range from 13.32 to 34.90 Hz, indicating a very low risk of structure resonance.
There is little difference between the calculated value and measured value of the vertical root-mean-
squared acceleration at each measuring point of the floors, which indicates that the numerical analysis
method is reasonable and effective. In addition, the maximum vibration response of each typical part of
the structure meets the vibration control standard of the plant under pumping condition. Except that the
maximum vertical root-mean-square acceleration of the turbine floor exceeds the human health evaluation
standard, all the indexes of the other structures meet the vibration control standard of the plant under
power generation condition.
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