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The Unit Commitment Using the Sensitivity Factor of Security Constrained Optimal Power Flow

Kwang-Mo Kim, Koo-Hyung Chung, Seok-Man Han, Balho H. Kim
Hong-lk University

Abstract - The recent movement to deregulated and competitive electri
city market requires new concepts against existing central dispatch in th
e system operation and planning. As power systems tend to be operated
more closely to their ultimate ratings, the role of SCOPF(Security Constr
ained Optimal Power Flow) is changed.

This paper deals with the proper Unit Commitment condition changed a
ceording to the conditions or configuration of power system. This goal o
f this paper is to obtain proper security and Optimal UC condition throu
gh the efficient usage of the sensitivity Factor against critical contingenc
ies. The proposed mechanism has been tested on a sample system and r
esults show more secure conditions against critical contingencies
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714, FH(P) : Generation Cost

STC(P,) : Start-Up Cost

MC(P) : Maintenance Cost
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A Cost Coefficient
No. | MAXCAP | MINCAP - b, Ci
Go2 400 200 | 217156 7683 | 0.07401
GO3 500 200 | -84413 | 6928 | 0.08701
Go5 700 300 | -2052.23] 5820 | 0.03963
GO7 800 350 | -192459| 6863 | 003626
G09 1000 500 | 448875] 5528 | 0.01109
G10 1000 500 | -909.46 | 2442 | 0.03074
<E 2> AR 235i001E (MW)
B T T+1 T+2
Busol 748 822 904
Bus02 204 224 246
Bus04 204 224 246
Bus05 204 224 246
Bus06 27 299 38
Bus08 204 224 246
Bus09 544 508 657
3 2380 2615 2873
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dz T T+1
off LincO1 | Line06 | Linel2 | Line0l | Line06 | Linel2
I 0.6724 | -0.1447 | -0.2047 | 0.6732 | -0.1444| 02054
G9  |-12620] 0.0318 | 0.3627 | 0.0059 | 0.0319 | 0.3625
e T+2
off Linc01 | Line06 | Linel2
a2 0.6738 |-0.1445 | -0.2062
GO 1-00059] 0.0319 | 0.3623
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CE 4> OPFS} SCOPF ANZT 29} (MW)
OPF SCOPF
HAANO = T T | 7 ] 1ol | T2
G02 | 21831 | 31151 | 40000 | 203.73 | 265.29 | 360.84
G09 | 57819 | 673.38 | 76839 | 595.02 | 648.16 | 687.15
Total Cost | 147114 | 168102 | 193112 | 150347 | 173243 | 200117
q = OPF SCOPF
T [ 1+ ] T2 ] T | T | T2
LincOl | 7818 | 13504 | 189.02 | 68.34 | 10542 | 1305
Linc06 | 3629 | 3050 | 4433 | 3620 | 3050 | 179
Lincl2 | 18736 | 197.12 | 23759 | 18736 | 197.12 | 80.26

A9 EE u¥ OPFt 43% Ao|7} Qo &, ¥d7] 29590z A4 %
Hlgo] Wgagdon] 129 215 29 FZdgol veERt ®
A3 682 oMz 2F¥ s vebd

3.8 =

HRALA UgE ASGSDRE AASAgzH Frgtogs w7
EE A2 ougt J&g v|xisrlel dis Yol dHEAYeE
oleff 2t M2l 2F7) walsie, 2Adrgy JE4e) dsgd. oy
g FEE wgoz ARARA LANEY HH 75 - A AHE 29
gt AAH A LHE 948 & sl
ity 2

"ol EEE 2005¢x HE(EZSAHALR)Y Ages dTFEALA
oo Qg wol +48 T I(KRF-2005-041-D00290)"

[# 28 8]
{11 SHEBLE, GB, and FAHD, GN. "Unit Commitment literature
synopsis”, [EEE TRANS,, 1994, PS-9, pp. 128-135
(21 443, 4 ‘*1%74]*}—1 olgx §47, FYulsta, 2001
{3] Wood Wollenberg, "Power generation, operation, and control”, Wiley
Intersience, 1996
[4] Richard. E. Rosenthal, “GAMS A User’s Guide”, GAMS Development
Corporation, 1998
[5] "PowerWorld Simulator 9.0 User’s Guide”, Powerworld Corporation

- 417 -



