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MILP method for multi-objective short-term optimal scheduling of cascaded
hydropower stations coupling peak-shaving and navigation demands
WU Huijun',LI Shushan',TANG Hongbing',MA Xiangyu’,ZHANG Xi*,LIAO Shengli®
(1. Electric Power Dispatching and Control Center of China Southern Power Grid Company Limited,

Guangzhou 510000, China;2. Institute of Hydropower and Hydroinformatics,Dalian University of Technology,
Dalian 116024, China)

Abstract: The contradiction between the peak-shaving task of power grid and the demand of river naviga-
tion is a critical problem faced by the cascaded hydropower stations with navigation tasks when scheduling,
and the jacking effect of interval backwater increases the complexity of the problem. A mixed-integer linear
programming model for multi-objective short-term optimal scheduling of cascaded hydropower stations is
established considering the backwater influence, which takes the minimum average distances of remaining
load and downstream tail water level as the objectives. After the nonlinear constraints are aggregated by
the function, the constraints are linearized by the hexahedral grid technology and the second kind special
ordered set constraint method. The normal boundary intersection method is used to solve the model. Example
results show that the proposed method can fully consider the influence of backwater jacking, consider both
the peak shaving and navigation requirements, efficiently solve the multi-objective scheduling problem and
obtain ideal results.

Key words: multi-objective optimal scheduling; mixed-integer linear programming; normal boundary intersec-

tion method;backwater jacking
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Table B1 Basic information of power stations
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Table B2 Number of discrete grid points for each variable
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Fig.B1 Relationship curve between tail water level and discharge
flow of power station
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Fig.B2 Typical daily Inflow and load scenarios in dry and flood seasons
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Table B3 Pareto solution set for multi-objective optimal scheduling of
cascaded hydropower stations in dry season

PO AR
f, IMW f,/m AD, /MW D,, /m H,, /m
1 927.78 1.380 4943 3.00 1.33
2 1041.35 0.939 5024 2.90 1.26
3 1193.94 0.588 5634 1.78 1.27
4 1352.57 0.250 6411 1.69 1.13
5 1550.00 0.000 7083 0.00 0.000

#* B4 FUABRZUK Hint £ B AR AL A FE Pareto fi# e
Table B4 Pareto solution set for multi-objective optimal dispatching of
cascaded hydropower stations in flood season

PR SRR

Hi'S ;
f/MW  f,/m  AD/MW Dy,/m  H,/m
1 34858  0.351 2501 2.25 1.31
2 375.96  0.232 2904 1.86 1.47
3 407.74  0.151 2904 1.95 1.43
4 44002  0.073 2988 1.02 0.88
5 472.84  0.000 2892 0.00 0.00




151 »

v
»

1.0 M oy
£ Voo
«'0.5 ad v

Y -
0.0 L L L A S
850 980 1110 1240 1370 1500

f,/ MW
HAFAHYE ~ eZd0E v NBIE
[l B3 R [FISKAE 7V 35 Pareto AR L
Fig.B3 Comparison of Pareto frontiers obtained by different solving methods

231
2271

223 ¢

HIEAR KA/ m

219

B [A]/h
— HKETHT — - AHET H
(2) ZHE W FER &

4 8 12 16 20 24
5 18] /h
— EETHE —— AEETUE - - - B LA
(b) BB LAk

i (a)~ (b)7:lLhrtsd A Hi PR J il B L EAR A NS,
Forp 2 B Il K TR (K 25 R p LR B o A3, A5 8 K TSI
S5 SRR A SO TSR0 R R B R A T S AR F

Kl B4 2 RKIE S AN i mK TS K AL E
Fig.B4 Comparison of tail water level considering backwater jacking and
not considering backwater jacking



	202401014.pdf
	1-14附1_附录

