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Abstract — The recent movement to deregulated and competitive electricity market requires new concepts
against existing central dispatch in the system operation and planning. As power systems tend to be operated
more closely to their ultimate ratings, the role of SCOPF (Security Constrained Optimal Power Flow) is
changed and the importance for real-time security inhancement will be more increased in the new and com-
petitive electricity market. This paper deals with the application of the SCOPF which makes possible the On-
Line application. The security margin of power system truly is changed according to the conditions or con-
figuration of power systems, therefore, the sensitivity factor related to the security is recalculated and the
application should be updated in accordance with the state of power system. The goal of this paper is to
obtain proper security through the efficient usage of the sensitivity and to apply this algorithm to system
operation. The proposed mechanism has been tested on a sample system and the results show more secure
conditions against critical contingencies.
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Fig. 2. On-Line SCOPF mechanism.

4. Afgled+

£ ARl T HA3} 220 GAMSTe| WA EE
2l MINOS59} CONOPTE °]83}e] w|-4-3]43} OPF
4l SCOPFE $3j3lgler, iy AYA 5L (Fig. 3yl
vebd wle)l zro) A7 1824 AF0L o|&slgich

A7 AT O P09 dAAZ e[ J7FHA|
o we} A A9l BE 93 Q= 7 dANRE A
Akl 3R} LE $ UEE Alg Aok F
on, 8 A2 faA|oke] FEH%] d=F sy

e tie-1 : line 20, A1Z-28F 300 MW
o tie-2 : line 21, A 24 300 MW
o tie-3 : line 22, A =83 200 MW

Fig. 3. 18 bus sample system.

Oliixi=sl Mi13d M1z 20044 2@

Table 1. Generator data.

Unit Cost coefficients Unit limits

No. 3 b, G P (MW) P (MW)
1 950 13.41 0.002641 140 590
2 560.5 14.17 0.003496 110 500

3 560.5 14.17 0.003496 110 500

4 1122 1584 0.003124 150 600

5 620 15770 0.003880 100 400

6 156 15.94 0.009640 50 200
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Table 2. Load data (Unit : MW).

Area Load 1 Load 2 Load 3 Load 4
A 370 560 700 780
B 630 940 1100 1220

Total 1000 1500 1800 2000
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Table 3. System Load 1000MW, LODF & GSDF.

Table 5. System Load 1800 MW, LODF & GSDFE.

LODF 20 off 21 off 22 off LODF 20 off 21 off 22 off
20 0 0.53242 0.37786 20 0 0.53435 0.37940
21 0.66637 0 0.63243 21 0.67904 0 0.63994
22 0.35130 0.46995 0 22 0.35536 0.47181 0

GSDF G5 off G6 off GSDF G5 off G6 off
20 0.3308 0.3552 20 0.3336 0.3589
21 0.4077 0.3906 21 0.4144 0.3958
22 0.2713 0.2642 22 0.2721 0.2653

Table 4. System Load 1500 MW, LODF & GSDFE

Table 6. System Load 2000 MW, LODF & GSDE

LODF 20 off 21 off 22 off LODF 20 off 21 off 22 off
20 0 0.53469 0.38034 20 0 0.53540 0.38017
21 0.67639 0 0.63879 21 0.68062 0 0.64131
22 0.35511 047176 0 2 0.35395 0.47010 0
GSDF G5 off G6 off GSDF GS off G6 off
20 03334 0.3580 20 0.3354 0.3602
21 0.4123 0.3948 21 0.4153 0.3965
22 0.2726 0.2656 22 0.2715 0.2642
(Table 7y 3% A1z}l2] LODFE %83} SCOPF
9] A3 (Case 1, 2, 3, H=FE dAAME M= F 170 Case H

Az npE x| 2429 RIS epl Fle]
v, ol Whall, Table 8 AS-53} 1000 MWAI2] LODF
£ 1500, 1800, 2000 MWtel] Hledsl SCOPF Z3}
(Case 5, 6, 75 A-83+ 7-Fo|c}, Z47}e] A-$-(Case 1~
7re (Fig. 9 22 A= A28} o2 7)A18)
. &, 7714 Caseol] ©I§ SCOPF 481 AP, Q, V,
0)8 AHZFA A #8383, ¥ JAdR F 1] A

SCOPFZ #%

Table 7. Line flows :

Fig. 4. Simulation procedure.

application of LODF calculated at appropriated system load.

R line A=z gk Base tie-1 off tie-2 off tie-3 off
20 300.00 122.83 187.86 15587
1((?32341";' 21 300.00 122.14 203.99 177.45
‘ 2 200.00 87.44 103.59 144 85
20 300.00 175.80 27355 219.50
1(55)222“2";’ 21 300.00 183.06 300.13 256.20
2 200.00 114.98 176.98 200.95
20 300.00 169.93 269.31 212.48
l(gcoaosg’[;;v 21 300.00 186.66 300.80 257.99
2 200.00 112.05 172.22 199.93
20 300.00 171.67 270.37 208.62
2000 MW 21 300.00 185.21 300.54 247.11
(Case 4)
22 200.00 97.06 157.62 183.98
(Unit : MW)

Energy Engg. J (2004), Vol. 13(1)
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Table 8. Line flows :

ZdE - AedFE

application of LODF calculated at 1000 MW system load.

A ZX-51 line Az gg Base tie-1 off tie-2 off tie-3 off
20 300.00 177.09 27539 22076
I(SCOaOSéV[SV)V 21 300.00 183.98 302.95 257.05
2 200.00 11488 17734 201.26
20 300.00 171.29 27135 214.13
I(SCOaOS;"Ig’)V 21 300.00 187.93 303.01 259.74
2 200,00 112.81 173.47 201.28
20 300.00 17325 27271 210,53
i‘é’aosy;’;' 21 300.00 186.63 303.05 249,08
2 200.00 97.93 159.05 185.51
(Unit : MW)
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Table 9. OPF (initial condition) result.
1000 MW 1500 MW 1800 MW 2000 MW

line 20  122.714 226.216 231.288  239.960
line 21 122281 238983 256.475 267.248
line 22 87.418 153.162 151.989  142.899
total flow 332413 618362 639.752  650.107

cost 19087 27125 32183 35639
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Table 10. SCOPF result (MW).

Case 1000 MW 1500 MW 1800 MW 2000 MW
GSDF onl flow 332414 618351 582.241 545.964
y cost 19087 27125 32212 35737
flow 332414 473847 463.663 453.968
LODF only cost 19087 27191 32281 35780
Both flow 332414 473.847 468.663 453.968
cost 19087 27191 32281 35780

Table 11. SCOPF result : application of sensitivity
calculated at 1000 MW system load.

Case 1500 MW 1800 MW 2000 MW
total flow 475.956 472.047 460.932
cost 27189 32277 35778
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