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Optimization of Long-term Generator Maintenance Scheduling considering
Network Congestion and Equivalent Operating Hours
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Abstract - Most of the existing researches on systemwide optimization of generator maintenance scheduling do not consider
the equivalent operating hours(EOHs) mainly due to the difficulties of calculating the EOHs of the CCGTs in the large scale
system. In order to estimate the EOHs not only the operating hours but also the number of start-up/shutdown during the
planning period should be estimated, which requires the mathematical model to incorporate the economic dispatch model and
unit commitment model. The model is inherently modelled as a large scale mixed-integer nonlinear programming problem and
the computation time increases exponentially and intractable as the system size grows. To make the problem tractable, this
paper proposes an EOH calculation based on demand grouping by K-means clustering algorithm. Network congestion is also
considered in order to improve the accuracy of EOH calculation. This proposed method is applied to the actual Korean

electricity market and compared to other existing methods.
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Table 1 Transmission capacities between regions
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Table 2 The optimization result of generator maintenance
scheduling considering EOHs(CASE @)
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Table 3 The optimization result of generator maintenance
scheduling considering EOHs(CASE @)
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Table 4 The optimization result of generator maintenance
scheduling considering EOHs(CASE ®)
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Fig. 3 The reserve margin rate for the optimal maintenance
schedule considering EOHs(CASE @)
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Fig. 4 The reserve margin rate for the optimal maintenance
schedule considering EOHs(CASE @)
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Fig. 5 The reserve margin rate for the optimal maintenance

schedule considering EOHs(CASE ®)
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Table 5 Comparison of the optimal generator maintenance
scheduling results (using the estimated demands)

STRIOF & Iang Sk

i E) ofHlE

CASE @ | mlard 20,061,522,845 | 6.563%
CASE@ | & =4 20,667,684,991 | 7.024%
CASE ® | DC Z=FAALt 20,670,438,137 | 7.070%
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Table 6 The power flows between regions after applying
the generator maintenance schedules

CASE @ | CASE @ | CASE ® | &&7Fs

From To R g g e
(MW) (MW) (MW) (MW)

ANE | A2 0 7672 7672 7672
ZeE | A€ 12,936 0 315 315
ZHE | AE 0 459 459 459
AT | Mg 0 240 240 240
Mg | B7% 4,584 0 333 4,030
Z29E | ANe 0 5,069 4,800 6,250
=8E | 7% 0 7,375 7073 10,641
E3r | 29= 7,221 1,570 1,570 1,570
ANE | 9% 5,401 2,897 2,897 2,897
Hele | S3 709 1,389 1,389 1,389
ANE | E3E 0 1,201 1,201 1,201

B 7 SEAS0 mE LR Kol Hiw
Table 7 Comparison of generation amounts according to
transmission constraints

ik S Hla1H S 31
CC#2 0 206MW
CC#3 0 225MW
CC#4 0 150MW
CC#5 0 225MW
CC#6 0 225MW
CC#8 0 225MW
CC#9 0 150MW
CC#24 450MW 0
CC#25 450MW 0
CC#26 450MW 0
CC#27 450WM 0
CC#28 450MW 0
CC#31 T18MW 506MW
CC#43 526MW 0
CC#49 343MW 450MW
CC#50 0 512MW
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Table 8 Comparison of the optimal generator maintenance
scheduling results (using actual demands)

STRIOF & 4ane ek

o GSke)) oHl&

CASE @ o] 12 21,290,673,406 5.977%
CASE @ +5 2d 21,244,656,763 6.190%
CASE ® DC Z=FAL 21,254,660,096 6.095%
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