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Research on practical model and algorithm of generation and transmission maintenance scheduling in
hydro-thermal power system
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Abstract: A practical model of generation and transmission maintenance scheduling is established. The objective is to minimize
total maintenance costs, production costs and payments for power energy purchase. The constraint set includes particularly practical
constraints, such as hydro-thermal coordination, hydro generating energy limitation, adjustment ability of reservoirs, cascade
reservoirs, tie lines capacity limits, and least on-running units of cluster. In genetic algorithm structure, the primal problem is
decomposed into a discrete maintenance sub-problem and a continuous operation sub-problem. To solve maintenance sub-problem,
we design a coding method and genetic operator based on the feature of the problem. Consequently, an efficient heuristic method is
developed to deal with operation sub-problem. Two sub-problems are coordinated through the evaluation of individual fitness. A
calculation example of realistic system demonstrates the proposed model and algorithm are feasible.
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Tab.1 The coding of random individual
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Tab.2 Improved random one-point crossover
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Tab. 3 Maintenance schedule of units
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1 10 5 6 61 15 2 6
2 15 10 6 62 30 2 1
3 40 10 21 63 30 1 1
4 20 6 21 64 15 3 6
5 10 10 21 65 15 1 11
6 35 8 21 66 15 1 26
7 15 10 21 67 30 2 16
8 20 10 1 68 10 1 6
9 15 6 26 69 10 1 21
10 50 8 21 70 10 2 16
11 0 71 10 1 6
12 25 6 6 72 10 1 16
13 15 3 21 73 10 2 16
14 15 6 6 74 20 3 1
15 40 4 26 75 5 3 1
16 15 10 6 76 5 2 11
17 30 7 21 77 5 1 11
18 15 6 21 78 10 1 16
19 30 5 11 79 10 2 16
20 0 80 10 2 6
21 0 81 10 3 1
22 0 82 10 2 16
23 15 2 6 83 10 1 16
24 15 8 6 84 25 1 1
25 10 5 11 85 10 1 1
26 25 11 26 86 5 1 11
27 15 6 1 87 0 6 21

28 20 6 16 88 0

29 20 8 21 89 0

30 0 90 0

31 0 91 0

32 0 92 0

33 0 93 0

34 0 94 20 1 26
35 0 95 20 5 6
36 0 96 10 4 16
37 0 97 10 7 11
38 0 98 0

39 0 99 0

40 0 100 0

41 0 101 0

2 0 102 0

43 0 103 0

44 0 104 15 2 1
45 0 105 15 1 11
46 0 106 15 4 6
47 20 12 6 107 30 3 1
48 20 3 16 108 0

49 20 2 1 109 0

50 20 2 11 110 0

51 20 1 1 111 0

52 35 3 1 112 0

53 15 1 16 113 10 7 16
54 15 2 1 114 10 5 6
55 15 4 1 115 0

56 30 3 1 116 0

57 15 12 11 117 0

58 15 1 11 118 10 8 11
59 15 3 26 119 10 9 11
60 15 3 6
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Tab.4 Maintenance schedule of line
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1 15 7 1 14 10 ! 16
2 10 7 6 15 10 3 6
3 10 2 6 16 10 10 16
4 10 8 6 17 10 2 26
5 10 10 1 18 10 1 6
6 10 6 16 19 10 2 16
7 10 12 6 20 10 2 16
8 10 3 1 21 10 1 1
9 10 1 21 22 10 1 1
10 10 1 6 23 10 3 2
11 10 i 6 24 10 3 6
12 10 1 21 25 10 5 1
13 10 3 6 26 10 2 11
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