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Short-term Optimal Scheduling of Head-dependent Cascaded Hydropower Stations

JIA Jiangtao, GUAN Xiaohong, ZHAI Qiaozhu
(SKLMS Laboratory and MOE KLINNS Laboratory, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: It is a challenge to appropriate formulation and solution to short-term scheduling of cascaded hydropower stations
with discrete operating zones and water-head effects. A mixed integer linear programming model for short-term scheduling of
the cascaded hydropower generation system is established that can efficiently handle discrete operating zones and water-head
effects. The basic idea is the discretization of the storage level of the reservoir while setting some relevant binary variables and
constraints. The model is then solved with a CPLEX package. Numerical test results concerning a testing system with 3
reservoirs and 12 hydropower generating units show that the model presented is effective and flexible, while capable of handling
many complex factors in short-term scheduling of cascaded hydropower systems.
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Table A1 Characteristics of hydro unit

1

HLLH. JZSﬁIXIﬂ(MW) 5:‘7/%1 &y a,%/_k_, af,._k_, L T g,»‘f,

360MW [60,155]; [185,360] 30; 65; 75; 100 5;4;3;6  3;4;,4,6 4,546 1 2 -3
300MW [30,140]; [160,300] 40; 70; 50; 90 3;5:4,6  3;4;56 4,556 2 3 -4
320MW [40,150]; [170,320] 40; 70; 60; 90 4,6;4;6  3;6;5;7 3;6;4;6 1 1 1

280MW [20,130]; [150,280] 40; 70; 80; 50 4;3;5:6  3;5:4,7 4;,5;3;6 3 4 5
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Table A2 Parameters of reservoir

(hm?)

K i 5 B B X i) v v
1 163~181; 181~199; 199~208 180 180
2 172~199; 199~217; 217~235 210 210
3 154~190; 190~226; 226~262 220 220
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Fig.A2 Energy price profile and production schedule
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Fig.A3 Water content of reservoirs
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Fig.A4 Power output and discharge of the 5 hydro unit of the third reservoir



