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An Effective Priority Method Using Generator’'s Discrete Sensitivity Value for
Large—-scale Preventive Maintenance Scheduling

Koot oo EET
(Jong-Bae Park - Man-Ho Jung)

Abstract - This paper presents a new approach for large-scale generator maintenance scheduling optimizations. The
generator preventive maintenance scheduling problems are typical discrete dynamic n-dimensional vector optimization
ones with several inequality constraints. The considered objective function to be minimized in a subset of R" space is
the variance (i.g., second-order momentum) of operating reserve margin to levelize risk or reliability during a year. By
its nature of the objective function, the optimal solution can only be obtained by enumerating all combinatorial states of
each variable, a task which leads to computational explosion in real-world maintenance scheduling problems. This paper
proposes a new priority search mechanism based on each generator’s discrete sensitivity value which was analytically
developed in this study. Unlike the conventional capacity-based priority search, it can prevent the local optimal trap to
some extents since it changes dynamically the search tree in each iteration. The proposed method have been applied to
two test systems (Lg., one is a sample system with 10 generators and the other is a real-world large scale power
system with 280 generators), and the results are compared with those of the conventional capacity-based search method
and combinatorial optimization method to show the efficiency and effectiveness of the algorithm

Key Words - Preventive Maintenance Scheduling, Generator's Discrete Sensitivity Value, Priority Search Method
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Optimization_Procedure( )
Read Input Data of Generators and Annual Load Profile;
Set Initial Maintenance Scheduling of All Generators,
Calculate Objective_Function_Value_Old( );
Calculate Discrete Sensitivity of Generators;
Do
Sorting Generators According to Their Sensitivity,
Do
Determine i-th Generator’s Maintenance Scheduling
Minimizing Objective Function by Searching All
Possible States;
While for All Generators
Calculate Objective_Function_Value_New( );
Calculate the Difference (J°° - J™¥)
between Objective_Function_Value_Old( ) and
Objective_Function_Value_New( );
Replace Objective_Function_Value_New( ) as
Objective_Function_Value_Old( ),
If J“ - ™ < & then
Stop the Program;
Endif
While Repeat do Loop for the Specified Iterations
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Fig. 3 Proposed optimization algorithm
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Table 1 Sample system data related with maintenance

scheduling
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#1 15 43 48 2
#2 12 27 33 3
#3 25 12 17 2
#4 30 45 51 3
#5 28 9 15 3
#6 17 23 27 1
#7 36 15 20 2
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Fig. 4 Weekly maximum loads, reserve capacities and
the result of maintenance scheduling
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Table 2 Comparison of objective function values and
computational time with optimization techniques

AAm T |(radme wag| A AT @
=% Az e 0.081498 600.741681
Aty PYE 0.081498 0.07649
2% 71 $He9d 0.082865 0.06095

3 A 7Y o

GyuiAE o

Table 3 Maintenance scheduling results of optimization

techniques
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#1 43 48 46 - 47 | 46 - 47 43 - 44

#2 27 33 31 - 33 31 - 33 31 - 33

#3 12 17 14 - 15 14 - 15 14 - 15

#4 45 51 49 - 51 | 49 - 51 45 - 47

#5 9 15 9-11 9 -11 9-11

#6 23 27 25 - 25 25 - 25 25 - 25

#7 15 20 15 - 16 15 - 16 15 - 16

#8 19 25 21 - 23 21 - 23 21 - 23

#9 43 47 47 - 47 | 47 - 47 47 - 47

#10 28 33 32 - 33 32 - 33 32 - 33
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Fig. 5 Weekly maximum loads and reserve capacities in
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Table 4 Comparison of objective function values and

computational time for real power system between
optimization techniques
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