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Modeling and optimizing reservoir operation for trade off between water supply and power generation objectives
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Abstract: This paper focuses on the optimal operation of a water supply reservoir and considers both the water supply and power
generation objectives and the trade off betw een the two objectives. The water supply model, power production model, and multt
objective model are formulat ed and solved by quadratic programming, mixed integer linear programming, and nonlinear progranr
ming, respectively. The high dimensional, nonlinear, and multt objective difficulties inherent to the optimal operation of reservoir
system are involved in this study. A two reservoir problem is taken as a case study and resolved effectively and efficiently using
the optimization software LINGO.The study provides a demonstration for reservoir operation with water supply and power gerr
eration as the main objectives.
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Fig. 1 Inputs and outputs of the three models
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Fig.2 Schematicillustration of the
water supply problem of two reservoirs
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Tab. 1 Main characteristics of the two reservoirs
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Fig.3 Annual total inflows and water demands of the two reservoirs
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Tab.2 Computational dimension and requirement
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Fig. 4 Trade off between water supply

and hydropower generation objectives
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Tab.3 Computational results of different scenarios
fihr RN ﬁﬁ SI,  SI, A Sw, e si, 1iOEl_[/{/J kW * h %OEZ[/{/J kW+ h %OZZ)EI_,ML kW+ h
By R/ s j=1 7 [ =1 =1z 1
A 1 25 1 3.733 0.131 0.901 39.54 — — —
FEAL T CIERS 1 — — — — 1.77 4.98 6.75
=0 JHE 209 3.733 0.131  0.901 39. 54 1.77 4,98 6.75
=1 JH¥B 122 3.740 0.088 1.743 40.03 1.79 5.32 7.11
=2 JBE 135 3.758 0.167 7.109 46.35 1. 80 5.67 7.47
o= 3 J# 300 3.786 0.305 16.739 57. 66 1.81 6.02 7.83
BERIIL o= 4 JEE 94 3.828 0.481 30.962 74. 05 1.82 6.37 8.19
=5 JH¥B 151 3.891 0.660 50.516 96. 02 1.83 6.72 8.55
=6  JREE 174 4.048 0.928 74.458 124.21 1.83 7.07 8.91
=7 JH¥# 56  4.972 1.723 100.000 166. 95 1. 90 7.36 9.27
=8 Lt — - - - - - - -
5 .

Fig.5 Monthly inflows, water demands, and outflows of the two reservoirs
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6
Fig.6 Monthly fore bay elevations and power productions of the two reservoirs
4 i
Tab.4 Water allocations of different scenarios of model II1 2. m?

S pINE BUORKE SO K R AARREBE K R RO HIK R AR UK SRR

i=1 26. 41 26. 41 0 26. 41 0 0
o= 0

i=2 166. 27 49. 48 16.79 64.57 1.70 17.97
o 1 i=1 26. 41 26. 41 0 26. 41 0 0
- i=2 67.27 49. 80 17. 47 67.27 0 16.97

i=1 26. 41 26. 41 0 26. 41 0 0
0= 2

i=2 69. 89 49.25 20. 64 69. 89 0 14. 36

3 i=1 26. 41 26. 41 0 26. 41 0 0

0=

i=2 72.63 48.42 24.21 72.63 0 11.62

i=1 26. 41 26. 41 0 26. 41 0 0
o= 4

i=2 75.45 47.70 27.75 75.45 0 8.80

i=1 26. 41 26. 41 0 26. 41 0 0
o=5

i=2 78.38 47.27 31.11 78.38 0 5.86

i=1 26.30 26. 30 0 26. 30 0 0.11
o= 6

i=2 81.55 46. 54 35.01 81.55 0 2. 69

i=1 26. 41 25.70 0.71 26. 41 0 0
o= 17

i=2 84.25 44.37 39.88 84.25 0 0

IR A IR 20 1 D 3 Py i DX I R R G Ok R,

978 -

Kk F OB OB

S DR R A I HEME BT 38 it e 48 Rt R BAT Ak B
B LLRGL MR I 7 i i R 9 v K 3w o A
ZeVEAN 2 HARSE VS . A SCH S O R (QP) AR
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