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Flood regulation calculation model for joint operation of upper and lower reservoirs
in pumped storage power stations based on segmented iterative method

FANG Guohua', JI Xinyang', WU Yongtuo®, LI Chao®*, YU Jiehao', YU Saiyu’, YAN Junjun'
(1. College of Water Conservancy & Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. Shandong Electric Power Engineering Consulting Institute Corp. , Lid. , Jinan 250100, China)

Abstract: The existing flood regulation calculation methods for pumped storage power stations mostly neglect the hydraulic linkage
between upper and lower reservoirs and tend to oversimplify scenarios involving the superposition of full-generation flow and natural
floods. To address these issues, a flood regulation calculation method for the joint operation of upper and lower reservoirs in pumped
storage power stations based on a segmented iterative method was proposed. This model established a mathematical framework that
captured the complete water exchange and hydraulic coupling relationship between the upper and lower reservoirs and applied a
segmented iterative algorithm to finely resolve the dynamic variations in water level and flow of the upper and lower reservoirs. On this
basis, the model integrated a sliding combination approach to construct a flood encounter scenario matrix, simulating the impacts of
various operating conditions and flood encounter scenarios on reservoir operations. A dynamic reserved reservoir capacity control
strategy was proposed to ensure the safe operation of the power station and meet subsequent power generation needs. Case study results
indicate that the proposed model can accurately and reliably simulate the dynamic response of upper and lower reservoirs under complex
flood scenarios and effectively reveal the critical influences of flood encounter timing, operational status of the power station, and
reserved reservoir capacity control strategies on hydrological conditions of the reservoirs. The most unfavorable flood encounter scenario
identified by the model aligns with the operational characteristics of pumped storage power stations, offering a scientific reference for

their engineering design and safe operation.
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Fig.1 Flood regulation calculation framework based on segmented iterative method
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Fig.2 Water level variation curves of upper and lower reservoirs under partial flood encounter scenarios for Condition 1
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Fig.3 Water level variation curves of upper and lower reservoirs under partial flood encounter scenarios for Condition 2

P 4 FIPE 5 g Pih 00 A8 o3 ik K B 55 R TR KR P D (A A KO 5 AL A LAtk O
) Al ASE TR ARADI S SRy b 3t S e 1 2 ri B AR R R R T AR T A A AL i DU RE 24 3 T K %R
B AR ) o S R R AP 25 it K e 4k S LA it i i R ARG A 45 2R, B0
TR bR KK R A i R R

FOABUAE R W] S UK U TR T RE RS AT A b R UK Z TRl B B UK RS SE & I e S bk
LK FIHLE B AT X 7K KA AR AL R 55 5
3.2.2 XEEFHAEM

AT BT A b K 1 S AR R TRU ) i AN Rk Kl A e B JEC o) I R AL A 5 i K 7 E
HL A2 AT AL : (D_E /K P28 18 e s /K 7 T 2 1R IR A /K B0 AR S8 K i 15 557 (181 6) o 32 R 7Rl /K
THLT, K IZEAFEEEK 25 M S B K WA 2K 2D R, S BUK AL PR AR A bl $12 2]
TR 8 B AL (K R AR AE K R A WA BB ) XoF B 7K PR MBI ZK A7 (1 2 ) XA & W BRI . @ R /K 1Y



55 4 1] T S BT Bak R K 2 AR R K BRI LK R A AR 7
AL AR —— SIMAER = HAE S A
1600 1600
Z 300 Z 300
E E
o w0
~800 - - - - - - ~800 - - : - - ;
0 120 240 360 480 600 720 0 120 240 360 480 600 720
5 [E]/min 5} 8] /min
(a) 51 (b) 1557
1600 1600 [

800

it/ (m¥s)
[e]

800

W/ (m¥s)
=

-800 - : - : - - -800 : - : : : )
0 120 240 360 480 600 720 0 120 240 360 480 600 720
ETI‘Eﬂ/min ETI‘Eﬂ/min
(c) 51 (d) 5t1
B4 TR1BOBKEEBRTHTRENEREZNHLE
Fig.4 Inflow variation curve of lower reservoir under partial flood encounter scenarios for Condition 1
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Fig. 5 Inflow variation curve of lower reservoir under partial flood encounter scenarios for Condition 2
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flood encounter scenario of upper reservoir
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flood encounter scenario of lower reservoir
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