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A Unit Commitment Study considering
Generation System Reliabilty

L S T || Y S
(Joon-Hvun Kim - In-Keun Yu)
Abstract

This paper proposes an improved unit commitment algorithm for the purpose of rational operat -

ion of electric power systems.

Security function is introduced to consider generation system reliability as well as economical pro-

perties in the algorithm,

As a state model for assessment of state probabilities ,

the 3 -state model in which the probablity

of the units for commitment can be considered is proposed and applied , so that the algorithm beco-

mes more practical and reasonable one .

A decision bounding scheme which can be applied to all kinds of system is described and the nume -
rical results obtained for KEPCO and model systems are also presented to assure the availability

of the proposed technique .
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Fig. 1. The state space diagram of 2—state model
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Table 1. Generating unit parameters of model system
INPUT RATA FOR IEEE MODEL SYSTENM
FROR . OF
NO IR NAME PMIN FMAX FARI=AFPYY24RF4C COST FATLURE REFALR STARTING
MW MW A R [» RATE RATE FAILURE
»
1 T/7F UNT1 15.0 60,0 0.00%10 2,20340 15.00000 1,000 0.00013 0.0L72 0.01
2 T/F UNT3 30.0 100.0 0.00292 1.83iB0 40,00000 1.000 0.0001i3 0.0%72 0.01
I T/P UNT2 20,0 80.0 0.003v6 1.21610 25.00000 1,000 0.00013 0.0172 0.01
4 T/F UNTS 50.0 120.0 0.00212 1.80i30 29.00000 1i.000 0.0002R 0.0447 0.01
S5 T/7F UNT4 25,0 120.0 0.00332 L.49450 3I2.00000 1.000 0.00028 00,0857 0.01
6 T/F UNTSé 75,0 2B0.0 0,00261i 1.,335340 72,00000 i.000 0.00029 ©0.0728 0.0i
7 T/F UNT7 120.0 320.0 0.0028% L.28430 A49.0006C0 1.000 0.00029 00,0728 0.00
B T/F UNT8 125.0 445.0 0.001i48 1.,21360 BZ,00000 1.000 0.0002% 0.0728B (.00
9 T/F UNT? 230.0 520.0 0.00427 1.19540 105.00000 1.000 Q.00045 0.0728 0.400
10 T/F UNTA 250,00 950.0 0,00i35 1,i2830 100.00000 1.000 0.000435 ¢.024% 0.00
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Table 2. Generating unit parameters of KEPCO system
INPUT DATA FOR KEFCO SYTEM
FROR. OF
NQ ID NAME PMIN FHAX FIPIY~APYX2F8FP4C cosTy FAYLURE REPAIR STARTIMG
MW 1] 4] E Cc RATE RATE FAILURE
1 T/P YMM2 20,0 1703.0 0.00107 2.07315 37 .57339 16.5%9 0,02854 0,51249 0,01
2 T/FP SHE2 70.0 100.0 0.00441 1.76033 126,10672 16,539 0.0147% 0.05000 0.01
I T/F USNH2 20,06 L80.0 0.00L07 l~94354 G2.78449 16,539 0.0184% 0.8703 (.01
4 T/F USNIL 20,0 185.,0 0.,00107 1.%435 D2.7844% 146,029 001509 0.9029 0.01
S T/F SHEL 70.0 200.0 0,00411 1. 4015 124.,10897 14.0%9 0,00471 0.3000 0,01
& T/7F USKN3 90,0 175,00 0.00107 i G0 78449 16,0939 0,081 0,19240Q 0.01
7 T/F UNM1 0.0 1853,0 0,00152 1, S2.05274% 145,039 0.013499 ¢,3142 0,01
g8 T/F YSuU2 180.0 285.0 0.,000705 2 : 7B.B333% 16.0392 0.02477 0.7646% 0.00
? TA/F ICN3 180,00 285.0 0,00087 L .74287 105.7429% 14,539 0,030&83% (,5001L 0.00
10 T/F ICN4 1280.0 309.0 0.,00087 1,74287 103.7429% 1i6,.03% 0.03470 00,4546 Q.00
11 T/FP YSU1 120.0 L90.0 0.,.00098 1.8%980% 47,3375%9 14.33%% 0.002720 33,5399 0.00
12 T/F USN4 200,00 3B0.0 0.00066 169351 i2D.,028%99 16,329 0.03000 0.5000 0.00
13 T/P USNS 200.0 380.0 0.,00068 1,893%) 125,02899 18,339 0.03000 0.5000 0.00
14 T/F UESM& 200.0 3Z80.0 Q0.00086 1.6%301 iR23.02899 18,539 Q0.04000 O0.5000 Q.00
1% T/F SCK1 15,0 30,0 0,.008C1 2.488940 3,9214A53 11,040 D.014083 0,.931%  0.00
16 T/7F SCK2 15.0 20.0 0,.00801 2.6B%40 8f91453 33(045 0.0140% 0, 821G 0.00
17 T/F BSNI 30,0 G7,0 0.,00437 2.48092 25.34 L1045 0.010138 0.923486  0.00
1€ T/F BSN2 30,0 57,0 0.00437 2,44A092 ?Gouéé/B 11,040 Q.00 138 0.2844 .00
1¢ T/F ICN1 180.0 240.0 0,004L37 1,.305309 116.31592% 186,349 0.00449 2.19292 (.00
20 T/F ICN2 1BO.O 240.0 0,00137 1,5050%9 iié&.01i0%° 16'569 0.00449 2,199 0.00
21 T/P PTGL 75.0 333.0 0,00073 1.8779L1 114,81200 146,547 0.0L20%9 2,4£481 Q.00
22 T/7F PTG2 175.0 333.0 NCO73 1.6779% 1i4.61200 16.469 0012003 5,081 0.00
23 T/F PTG3 175.0 33,0 0.00073 1.8677%)1 L14.461200 14,549 0,01000 L.0000 G000
24 T/F PTGA 175,00 333,0 0.00073 i.,6779i 144.61200 16.369 0.,0i000 1.,0000 Q.00
23 T/F YDRG1 70.0 120.0 0.00LY3 2.1803% A44.20839 12,141 0.080427 0.7W40 0,00
26 T/F SUL4 70,0 120,00 0,001i98 1.929502 4i.9264%9 14,060 0.0148% 1.,0623 000
27 T/F GSN 40,0 &X.0 0.008592 L.29130 30,92845 10,125 D.01284 0,.3787 0.00
28 T/F YUG2 100.0 190.0 0.00468 0.33211i7 244,91687 10.36% ¢. 01794 0,3421 L, 00
29 T/7F YWL2 23,0 48.0 0.00483 2,73I523 L7,8882%9 9.339 lAd4l 0.,485v8 .00
30 T/F GINMI 70.0 154,00 Q0.00384 1.374B7 76&6.970529 14,272 0.01i309 0.9024 0.00
I1 T/P GIN2 70,0 L154.0 0.00384 L.37487 7A,97052%9 146,272 0.00845% 00,7297 0.00
2 T/°FP YWL1 25,0 48,0 0.,004835 2.73027 17.B48462%9 2.000 0.03345 1.0494 0.00
33 T/F SULS 100,00 238.0 0.001249 L.X4447 127.0119%9 14.040 0.00441 0,349 0.00
24 T/F SCF1 280.0 504.0 0,00039 1.38200 1iBI . A43297 &.BZ& 001000 1.,0000 0.00
33 N/F GRI1 6350.0 &50.0 0.00000 1L.00000 1%5.23300  3.243 0.37840 0.3813% 0,00
36 H/F HCHN 10,0 27.0 Q.01777 1.16973 11.76397 1,000 0.00i00Q 0.4000 0,00
37 H/F CCN 11.0 29,0 0,018486 3,185%1 3.9201t87 1,000 Q.00100 0.4000 0.00
3B H/F EAM 10.0 20,0 0.02847 &.02883 G5.,3208%1 1.000 0.00100 0.,4000 0.00
3? H/P CFG 8.0 22,0 2,004809 4,29077 L 37937 Le0OOO 0.00100 0,4000 0,00
40 H/F SYG 45,0 0.0 0,00219 0.78600 20,7148% 1.000 0.00100 Q4000 0.00
SU = security level AE, AAsa et
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Fig. 4., Unit commitment results of model system
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