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Study on mid- and long-term multi-objective optimal operation of cascade reservoirs considering water
abandonment risk//FANG Guohua', WANG Haizheng’, WU Chengjun’, HUANG Xianfeng', WANG Zhongmei’
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China; 2. China
Renewable Energy Engineering Institute, Beijing 100120, China; 3. Yellow River Institute of Hydraulic Research, YRCC,
Zhengzhou 450003, China)

Abstract: Aiming at the problem of significant deviation between the calculation results of abandoned water risk in existing
hydropower stations and the actual situation, based on the principle of water balance, a cascade reservoir abandoned water
risk quantification method coupling runoff and load dual uncertainties was proposed by identifying abandoned water risk
factors. The concept of critical abandonment probability was introduced, and a method for determining the critical
abandonment probability of cascade reservoirs based on the joint minimum of warning false alarm rate and missed alarm
rate, as well as a method for controlling the water level drop of cascade reservoirs at the end of the water supply period
based on the critical abandonment probability, were proposed. On this basis, a mid- and long-term multi-objective optimal
operation model considering the abandoned water risk in cascade reservoirs was constructed, and a case study was
conducted on the Wujiang cascade reservoir group. The results show that there is a significant monotonic increasing
relationship between the abandoned water probability and the abandoned water flow rate in the Wujiang cascade reservoir
group. The two-stage scheme of coupling operation period and residual period has increased the power generation efficiency
by about 0. 51% compared to the conventional optimized scheduling scheme, and the ecological efficiency has increased by
about 1. 06 times.

Key words: water abandonment risk; cascade reservoirs; critical abandonment probability; generation operation;
ecological operation; multi-objective optimization; Wujiang cascade reservoir group
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Table 1 Characteristic parameters of Wujiang cascade
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Fig.3 Simulation results of water abandonment

probability of Hongjiadu and Puding reservoirs

F P 3 RN 2 W] I, A S — K 3K i A )

AR TRV B, 24 T i B ) PR K e 45 v BIUR A
VR ORI, 32 A it e AN S PR i, SRk A
&) Vo N SUNTI =R A D0 N T Op) S Y PN N B E
IR BE, FR K R 285 S B A AN [ (H 3 R e B
FEAK BN O B, FR KRR 4/, I Bl 7K O 2 1Y)
BN, S KA T 4 R W h K e A R T AR
SCHRE R AR GO T2 377K RS Ak i 1Y) 5 B, I
A, YK PR 3K A O B 7R 7R SR K AR
THELERN 1 B 3 t T8 7 s S B B 2o
S K AT AR R 2 5 /K A T, B S B 3 12 7K
AR AR R S ) AL b B I %6 T ek s 5 K



R2 LEKEDDTERRFKEERIMUER
Table 2 Simulation results of water abandonment
probability in partial early warning period of

Puding Reservoir
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Table 3 Optimal critical abandonment probability and

upper limit of reservoir water level at end of water

supply period of each reservoir
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Fig. 4 Change process of summary of standardizing false
alarm rate and missed alarm rate of Hongjiadu and

Puding reservoirs with critical abandonment probability
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