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NSGA-1I (18] 4.1
2600 kW
[19] 2025
MATLAB gamultiobj
NSGA-II 4
3
1 1
*1 BEIGBRBEFERR
(km?) (m?/s) (m) m — ( m) ( m) ( kW) ( kW-h)
81874 907 1986 1900 3.58 0.2 108 52
79564 874 2254 2102 8.68 0.3 184 91
77543 843 2479 2254 2.19 0.12 271.8 127
71004 743 2602 2479 0.38 0.38 140 64
A 2020—2021
2023 2028

2019 B
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2019—2022 F2 FhABEES5HA
2023 2029 1 9 17
C (kW) 596.48 745.60 894.72
( kW-h) 5148 43.00 40.23
2019
2020 9 1 17
1 16.47 %
4.2 20 % 17
16.67 %
4.2.1
6.89 %
matlab gamultiobj
Pareto
2 17 1~5
I 13~17
9 17 6~12
1 17
9
2
Pareto front 3
52 : : :
0, X7 3
50 -
) B— —C
ash 350 6000.00
,sz | = 900 ~ 500000 &
z - % 29 “+4000.00 %
44 N = 200 - _;‘
R ﬂ% 150 ~+3000.00 =3
w0l . iﬁ 100 - 2000.00 i:
e 50 | - 1000.00
40 ' ~ : : : o o
530600650 iﬁgecuvzzo 800 850 900 05023 2024 2025 2026 2027 2028 2020 °°
) Efy

B2 FRREE5HNIESRE

3 BEIBRBRUARAREFARERKN

R3 BEIBRLUEALAREFRXBRERHN

, 2024 2025 2026 2027 2028 2029
A 43,746 95,2015 95,2015 194,2015 194,2970 316,4832
43,746 43,2015 95,2970 95,2970 194,4832 316,4832
C 82,1252 95,1252 194,2015 194,2015 316,2970 316,4832
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2023—2029 4.2.2
936.85 kW -h [20] a=,[=0.88
785.95 kW -h 1196.71 kW - h C 0=225 7=0.61 6=0.69 (1) (12-14)
A B 259.86 kW -h 410.76
kW - h A B 1509 kW -h 4
13326.49 kW 1/k(k::7)
18365.78 kW 14336.16 kW B 4.2.3
A C 37.8% 28.1 % 4 (15)
C B 5
T4 HERBERE
2024 2025 2026 2027 2028
A-B 0,0,0 28.,459,0.10 45,333,0.09 42,312,0.10 48,528,0.24
A-C ~52,-496,0.11 0,0,0 45,333,0.10 0,0,0 48,528,0.24
B-C ~52,-496,0.11 —62,-1032,0.12 0,0,0 -95,-702,0.23 0,0,0
x5 P—mi=E
(E,NP) 2024 2025 2026 2027 2028 4
A-B 0,0 0.12,0.27 0.18,0.18 0.19,0.19 0.52,0.78 1.204
A-C -0.25,-0.32 0,0 0.20,0.20 0,0 0.52,0.78 0.562
B-C -0.25,-0.32 ~0.34,-0.76 0,0 -1.00,-1.00 0,0 -1.833
n=0.5 A>C>B
Vig=1204,V, -=0.562,V; - =-1.833
A>C>B A A B C
4
4.2.4 n
6 0 E
A
F6 wWIFSEKGHEITLL F B A C
O
A-B 1.204 1.529 1.506 3.165
A-C 0.562 -0.256 0.570 1.361
B-C -1.833 ~2.042 -1.876 ~1.804
5 it
A>C>B
C>A>B

B>A>C
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Time Series Decision-making of Cascade Hydropower Station
Development Based on Prospect Theory

Dong Gangsong, Li Xiong, Lu Jizhao, Cai Peilin

(State Grid Henan Electric Power Company Information and Communication Company, Zhengzhou 450000, China)

Abstract: To make a reasonable decision on the development timing of cascade hydropower stations, the

optimal dispatching model and prospect theory are synthetically applied to establish a development timing deci-

sion model based on psychological preference. First, according to the characteristics of hydropower benefit de-

velopment, the influence of generation capacity and minimum output on development benefit is analyzed, and the

mechanism of the decision maker’s psychological change is clarified. Second, the double-objective dispatching

benefit preference function is proposed and the variable weight theory is introduced to modify the probability de-

cision weight. Finally, the optimal genetic algorithm used to solve the dispatching scheme and calculate the

pre-synthesis weights. Scene value is used to analyze the effect of preference of different reference points on deci-

sion-making. The case study indicated that the A scheme should be selected when considering the overall balance

and economy of the system, the C scheme should be chosen when the decision maker prefers maximum power

generation, and the B scheme should be chosen when the decision maker prefers the output. Compared to the tra-

ditional decision-making evaluation, the influence of the decision maker's preference on the development se-

quence is further verified, which provides a theoretical basis for the study of cascade hydropower development

decision-making under different preferences.

Key Words: cascade hydropower; multi-objective optimization; prospect theory; development time se-

ries; genetic algorithm



