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ABSTRACT: To

conservation, environment protection and high income at

implement the objectives of energy
power generation side in electricity spot market, the relation
between variation of unit output and fluctuation of time-of-use
price is researched and a new short-term optimal scheduling
model for hydrothermal hybrid power system is built. The
objective of the proposed model is to maximize the power
generation revenue, the influences of time-of-use price and the
cost for environment protection are comprehensively
considered and the constraints such as water storage, discharge
volume and unit output of cascaded hydropower stations are
taken into account, form these the optimal scheduling scheme
of generation units is obtained. To remedy the defects in
traditional optimal algorithms that it is difficult to deal with
multi-constraints in optimal scheduling of high dimensional
cascaded hydropower stations, the proposed optimal model is
solved by differential evolution algorithm. Simulation results
show that the proposed model is reasonable and the utilized

algorithm is effective.
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Tab.1 Parameters of hydro plants

Z 3 A LY B Hiuf C ik
Vinax/ (12 M) 145.57 9.20 9.33
Vanin/ ({2 m®) 98.95 2.57 2.75

N/ MW 4200 1500 1350
Nini/ MW 0 0 0
O/ (m/5) 3101.6 2 000 1410.7
Oumin/(m°/s) 0 0 0

n 8.81 8.2 8

&2 KIS

Tab.2 Parameters of thermal plants

e 1H) 2 3
a/(7G/h) 100 120 150
b/(JL/MWh) 245 2.32 2.10
c/(FE/(MW)*h) 0.001 2 0.001 0 0.0015
al/(Ib/h) 60 45 30
S/(I/MWh) -1.355 -0.600 —0.555
#(I6/(MW)h) 0.0105 0.008 0 0.0120
7/(Ib/h) 0.4918 0.486 0 0.503 5
J(/MWh) 0.019 25 0.016 94 0.014 78
P™ /MW 20 40 50
P™ /MW 1 000 500 1 000
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Fig.1 Optimal power generation curve of cascaded
hydropower plants
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Fig. 2 Objective fitness curve for thermal plants on
condition of minimizing the thermal fuel cost and
contaminative gas emission
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Fig.3 Curves for objective fitness of the two algorithms
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Tab.3 The adjustment range of price and the economic
profits of thermal and hydro plants in peak,
midst and valley periods

KA S A I/ G
p MRS E | ki Kb
0.1 1.0481 21587 6.080 6x10°  7.934 5x10’
02  1.091 14928.1 6.380 4x10°  7.684 8x10’
03  1.1442 10 728.9 7.180 7x10°  7.215 1x10’
0.4 1.192 18 247.8 6.199 6x10°  7.647 8x10’
0.5 1.2403 12 584.5 6.466 4x10°  7.389 0x107
0.6  1.2884 14337.1 6.396 7x10°  7.1212x10’
07 13364 19 194 6.173 4x10°  7.444 9x107
08 13845 20758 6.011 7x10°  7.566 4x107
09 14326 11 070.6 6.945 4x10°  7.1974x10”
=4 BIAEITR
Fig. 4 Scheduling plan for one day
e KRG KRS IKEERAR/(IZ m®)
HomMw MW A B C

1 2757.8 11534 110.0100 3.5000  3.5000
2 2998 1125 1100117 3.5008  3.5002
3 2900.7 19965  110.0130 3.5017  3.5005
4 2087.8 115.14 1100144 35026  3.5001
5 2888.1 2184.1  110.0162 3.5026  3.5006
6 1602.8 113.14 1100185 3.5026  3.5005
7 2914.7 12005  110.0194 35031  3.5013
8 3561 12214 1100212 3.5039  3.5012
9 3793.9 114.18  110.0220 3.5055  3.5009
10 43578 24985  110.0243 3.5060  3.500 8
11 40258 19648 1100247 3.5069  3.5011
12 3968.6 2496 1100266  3.5064  3.5016

13 3952.1 2490.9
14 3672.6 2493.7
15 4107.2 2489
16 39315 2485.5
17 3406.3 2498.8
18 3860.9 2499.1
19 4 880.2 11494
20 5651.4 797.75
21 4260.3 2489.4
22 4202.6 2498.5
23 53835 2491.8
24 3313.8 2489.7

110.028 7 3.506 2 3.5015
110.0304  3.506 1 3.501 4
110.0323  3.5059 3.5016
110.0341  3.5060 3.5022
110.0355  3.5062 3.5030
110.036 7 3.507 4 3.503 3
110.0376  3.508 0 3.503 8
110.0383  3.508 9 3.504 4
110.0394  3.5089 3.5049
110.0415  3.5086 3.5057
110.0433  3.5082 3.5060
110.0452  3.508 8 3.505 6
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