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Fig.1 Reservoir water temperature monitoring curve
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Fig.2 Layout of temperature monitoring for bedrock and dam body

WD EE B (DLE 3) : OFF RS 195.0 m &
FRAL TR T 5 T e i, LR R o R A A R
YL AR B SR S G i K, B MR 38 29. 5 °C
i 5 R TR B 38N, 6 55 L B A A S B /) 5 B

KIE Bl B O i A FEA AR $EE T2 4F
AR . QMR AL AR B | TR E T LT
BT LR AR AT AR L TR BB A ey il
ey, ORI 3 A TR O5 e R S U A 2R K i

HM1072



55 40 45 5

JEIMTEED 25 < SR KA A e il K 25 R FL it I T AR RS R 7 45

SN RIMPAFRIREE - A iR T R 26.8~43.1 C,
24505 38 e v L S B TR V8 200 TR S M A A1 5 TR
A WA TR B S AR F B R[] — i B2, PN IR A X

52y, ML R AR, 7 K i DR 3UL PA S 3 7 A A
2N 37 SKE v

----- Tb1 (195.0 m) ----- Tb2 (190.0 m) ----- Tb3 (185.0 m) — T1(199.5 m)
—— T6(199.5 m) —— T7(199.5 m) — T9 (199.5 m) —— T15(215.0 m)
50 - ——T20 (230.0 m) T28 (245.0 m) — T32(260.0 m) —— T36 (275.0 m)
40 +
8 30+ i
M '
,I,[E 20 |
10 -
0 1 1 1 1 1 1 1 J
2019/6/1  2019/11/28  2020/5/26  2020/11/22  2021/5/21  2021/11/17  2022/5/16 ~ 2022/11/12  2023/5/11

(A /A
3 EERIEREHREHZ&E

Fig.3 Temperature curve of bedrock and dam body thermometer
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Fig. 4 Displacement monitoring curve of measurement points at different positions of the reservoir dam
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Fig.5 Strain monitoring curve of S7-1 strain gauge for lower reservoir dam

2 HFRoCERGEIE

2.1 BRTERMMRSE

AR 7 RIS BR A 18 % AS [l 38 40 6 )
43 DX AR 2 LA ] ] — 31 PR 0035 | 0 S S
FZEAT PR L5 B 2 ~ 3 A B K3y o 2 T 43
R S IS HEAT = 245 FR T AR Rl 43, 25 A oA 1
53 DX K S VA RE 28 B )2 G5 A T, SR T BT
RPN S = AT U E | SE A 8 P <1 | F
WA BT R 355 797 A, 19 RUEL 357 418 4, R

LR A ) 3 80 L LA A 58 SRS 70 4 ]
6 I, HorP AR bR 2844 . X [] BT o) 1) 4 A I
Y () R [6) 1) R 3R IE  Z 1), i A AR 5 1

BT  J  BE S7 B BR f 0) Th
IR ThT I 5 2 A AR T 0 5 24 5 0 S A7 4
B ER S N DRI i A D S S A w B Eo
DA B Kt i 5t TR R AR 5 18 2 C Y
R PHARSS A T 5 B E A R KGR R 2
BAEE L, RIS AL IR BE L MERES B3 1
MK 2,

Ble EBA=-HARTITERBRRMRASEREE

Fig. 6 Overall 3D finite element calculation model and schematic diagram of dam pouring layer by layer
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Tab.1 Performance parameters of dam concrete

o FHRARE %7 éﬂ%ﬂ%&%’ﬁ/ R/ Y PR T/
(kJ/(m-h-C)) (kI/(kg-C)) (10°°/C) (kN/m”) °C
BB R, C25 5.88 0.92 8.50 23.60 23. 0t/ (1+2.95)
WA R, C15 6.12 0.90 8.50 24.00 18. 6t/ (1+3.23)
NG Al R, C20 5.88 0.92 8.50 24.00 28. 0t/ (t+2. 50)

®2 KMERTHFMRESE

Tab.2 Mechanical performance parameters of dam concrete

- FPERE/ GPa P8 EE/ MPa
TRHEE T
74d 28 d 90 d 180 d 7d 28 d 90 d 180 d
LB & R,,C25 17. 40 22.20 29. 40 31.20 1.03 1.67 2.41 2.81
AN ER R, C15 16. 00 21. 60 29.10 31.00 0. 80 1.49 2.18 2.57
T K Fe Al R, C20 16. 30 20. 80 27.80 29.20 1.14 1.66 2.50 2.77
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Tab.3 Comparison of the monitored and calculated maximum temperature

values of the dam body and error calculation
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Fig.7 Comparison of the temperature change curve monitored by the dam body and the

temperature change curve calculated by simulation
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Fig.8 Temperature cloud map of dam at different water storage levels
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Fig. 10 Deformation cloud map of dam upstream and downstream under different water storage levels
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Fig. 11 Deformation curve of different parts of concrete at typical elevations of dams
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Fig. 12 Cross river stress cloud map of dam at different water storage levels
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Analysis of Impact of Large Water Level Variations on Working Performance
of Pumped Storage Power Station Dams

ZHOU Shuntian', LIN Xingcheng', LU Yuxin', WANG Zhenhong”, WANG Juan®,
ZHANG Kaiheng”, HOU Wengqian

(1. Huadian Fuxin Zhouning Pumped Storage Co. , Ltd. ,Ningde 352100, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract ; [ Objective] The water level of the reservoir dam in a pumped storage power station undergoes cyclic fluctuations of
release and storage. Large water level variations cause continuous changes in boundary conditions such as dam temperature
and stress, directly affecting the dam’ s working performance. To ensure the safe operation of the dam, this study investigates
the impact of large water level variations on the dam’ s working performance in pumped storage power stations. [ Methods ]
Taking the lower reservoir dam of the Zhouning Pumped Storage Power Station in Fujian Province as the research object, mo-
nitoring data during the initial stage of impoundment were analyzed. Using a three-dimensional finite element method, the var-
iation patterns of the temperature field, deformation field, and stress field of the dam under large water level variations were
investigated. [ Results] (1) Reservoir water temperature showed a significant correlation with the multi-year average air tem-
perature. (2) At the same elevation, the internal temperature of the concrete dam body was higher than at the sides, and af-
ter impoundment, the surface temperature of the concrete below the water level was essentially consistent with the reservoir
water temperature. (3) During the initial stage of impoundment, under large water level variations, the deformation and stress
changes of the dam were relatively small, with the maximum deformation ranging from 0. 15 to 0. 17 mm/m. [ Conclusion ]
The results provide technical support for the safe operation of the dam and have reference value for the construction and safe
operation of similar pumped storage power station dams.

Keywords; pumped storage power station dam; large water level variations; initial impoundment stage ; working performance;
safety analysis
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