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ABSTRACT: The high efficient utililzation of renewable energy
resource and the consumption of non-renewable energy resource
are the problem to be first and foremost considered during
short-term optimal scheduling of power system. In this paper, a
new schedulilng criterion for short-term optimal scheduling of
hydrothermal power system, i.e, the summation of water
consumption for the production of specific electric energy is
minimum, is proposed. On this basis, an efficiency analysis
based mathematical model for short-term optimal scheduling and
its evaluation method are given. Firstly, a power generation
model of powerstation based on the reservoir energy is built and
the coal consumption function of thermal units are constructed;
then by use a certain conversion standard the coal consumption
of thermal units is converted into water quantity and according to
the method that calculates the water consumption for the
production of specific electricity quantity the water consumption
for the production of specific electricity quantity in each power
plant is calculated, and taking it as the criterion the short-term
optimal scheduling of all thermal plants and hydropowerstations
is implemented. Simulation results of Guangxi power grid
consisting of eight cascade hydroelectric stations in Hongshuihe
river basin and twelve thermal plants show that the proposed
dispatching criterion is feasible and available.

KEY WORDS: hydrothermal power system ; short-term
scheduling; Guangxi power grid; efficiency analysis
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Tab.1 The results of simulation calculation

in] H b5 g/ K KRR B K KH BAEHE KLRk KR

B ORiME MW MW MW m MK /m? PEEE K i /m® MWh H1 4 /kWh Hi4E/kWh

1 119.33 11 200 6 599.37 4 600.63 44 848 157.96 21367 575.62 23480 582.34 11 200 6599 366.45 4600 633.55
2 23866 10800 6599.37  4200.63  42859203.74  21367575.62 21491 628.11 10800 659936645 4200 633.55
3 348.05 10 300 6 599.37 3700.63 40420 237.39 21367 575.62 19 052 661.77 10 300 6599 366.45 3700633.55
4 45744 10000 6599.37  3400.63 3897372523 2136757562 17606 149.61 10000 659936645 3400 633.55
5 566.83 9 500 6 599.37 2900.63 36 562 871.62 21367 575.62 15195 296.00 9 500 6599 366.45 2900 633.55
6 666.57 9 000 6 599.37 2 400.63 34416 768.67 21367 575.62 13 049 193.05 9 000 6599 366.45 2400 633.55
7 77596 10000 6599.37  3400.63 3897372523  21367575.62 17606 149.61 10000 659936645 3400 633.55
8 895.29 11 600 6 599.37 5000.63 46 837 112.19 21367 575.62 25469 536.56 11 600 6599 366.45 5000 633.55
9 102158 12620 703593  5584.07 5296991331  24404167.17 28 565 746.14 12620 703592920 5584 070.80
10 1147.82 13 400 7 723.55 5676.45 58 208 521.43 29 134 698.77 29073 822.66 13 400 7723 547.62 5676452.38
11 1301.55 14500 8084.07 641593  67904992.93  32966329.29 34938 663.64 14500  8084070.80 6415929.20
12 147452 15300 8530.09  6769.91 7857741428  40571846.17 38005 568.11 15300  8530088.50 6769 911.50
13 1647.62 15100 8418.58 6681.42 75 686 438.21 38 447 596.22 37238 841.99 15100 8418 584.07 6681415.93
14 1861.87 15600 869735  6902.65  83069985.12  43785222.07 39284 763.05 15600 869734513 6902 654.87
15 2100.01 16 400 9143.36 7 256.64 95933 291.17 53093 833.97 42 839 457.20 16 400 9143 362.83 7256637.17
16 2383.07 16700 9310.62  7389.38  101932347.77 57463 764.24 44468 583.52 16700  9310619.47 7389 380.53
17 2 688.68 16 950 9450.00 7 500.00 109 193 546.80 63311 761.18 45 881 785.62 16 950 9450 000.00 7500 000.00
18  2902.44 16200 9031.86 7168.14 92 744 943 .38 50819 975.61 41924 967.78 16 200 903185841 7168 141.59
19 311668 15600 869735  6902.65  83069985.12  43785222.07 39284 763.05 15600 869734513 6902 654.87
20 3289.70 15230 8 491.06 6 738.94 77 568 951.13 3931737.16 37737 213.97 15230 8491 061.95 6738 938.05
21 344343 14500 8084.07 641593 6790499293  32966329.29 34938 663.64 14500  8084070.80 6415929.20
22 3585.35 13 800 7 809.20 5990.80 61 258 763.54 29719 575.62 31539187.92 13 800 7 809 200.36 5990 799.64
23 3711.64 12500 6969.03 553097 5221423592 2394051242 28273 723.50 12500 696902655 5530973.45
24 383097 11300 659937 470063  45345396.52  21367575.62 23977 820.89 11300 659936645 4700 633.55
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Tab.2 Power output and water consumption in period 12
F KL KLk
Ui MW FKERm R HI/MW Rk /m?

1 3.62 4x299.96 4338720.00 9.64 2x600.00 5786 048.65
2 251 6x200.00 301765562 7.63 2x600.00 4577 758.96
3 11.74 3x135.00 475443449 994 2x600.00 5966 862.67
4 334 7x599.93 14011200.00 836 2x600.00 5017 589.07
5 690 4x302.46 8352000.00 11.00 2x300.00 3299 855.87
6
7
8

19.30 4x78.97 6097 836.06 4596 2x70.93 3259 523.10

0.00  6x0.00 0.00 0.00 2x0.00 0.00
0.00  4x0.00 0.00 15.69 2x330.00 5176 253.37
9 0.00 2x0.00 0.00
10 0.00 2x0.00 0.00
11 17.33  2x284.03 4921 676.41
12 0.00 2x0.00 0.00
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