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A Study on Contingency Constrained Optimal Power Flow Algorithm

oM E R T BH
(Joung Sanghoun - Chung Koohyung - Kim, Balho)

Abstract - The recent movement to deregulated and competitive electricity market requires new concepts in applying
dispatch algorithms to system operation and planning. As power systems tend to be operated more closely to their
ultimate ratings, the role of Contingency Constrained Optimal Power Flow is changed and the importance for security
enhancement will be more increased in the new and competitive electricity market. This paper presents a contingency
constrained optimal power flow (CCOPF) algorithm. The proposed algorithm maintains the nodal voltage levels and
transmission line’s power flow within the specified limits before and after a contingency. A case study demonstrates the
proposed algorithm with the JEEE-14RTS under N-1 contingency criterion.
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Table 1 Line, generator and load parameters
) From | Thermal Limit Cost Coefficient
Line| = To (MW) Gen. No. z b, e
1 1-2 260 Gl 00 | 50} 03
2 1-5 260 G2 00 | 70 } 08
3 2-3 110 G3 0.0 | 100 ] 09
4 2-4 190 G6 00 { 03 1 50
5 2-5 210 G8 00 { 03| 50
6 3-4 160
Gen. Data
7 4-5 160
8 4-7 310 Bus No Load
9 4-9 210 PMW) | QIMVR)
10§ 56 240 2 12.00 580
1 | 6-11 250 3 14.00 5.40
12 | 6-12 210 4 11.00 -1.80
13 | 6-13 200 5 18.00 6.80
14 § 7-8 250 6 16.00 9.40
15} 7-9 150 9 36.00 12.40
16 | 9-10 200 10 20.00 16.60
17 { 9-14 180 11 45.00 18.80
18 | 10-11 210 12 63.00 25.80
19 | 12-13 160 13 85.00 35.60
20 | 13-14 210 14 106.00 75.30
Line Data Load Data
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Generation outputs of OPF and CCOPF in
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Table 2

Gl
237.42267

G2
87.78350

G3
76.36311

G6
14.71536

G8
14.71536

Total Cost
33063.28004

OPF

CC-
OPF

231.37307 [ 85.5149074.34658| 25.41306 | 14.35238 | 33654.89947

HM™HAID MF CCOPFel w7y &4
Generation outputs of CCOPF for pre- and

post-contingency conditions

x 3

Table 3

Gl G2 G3 G6 G8

Pre-
Contingency

Linel0 off
Linel7 off
GR off

231.37307| 85.51490 | 74.34658 | 25.41306 | 14.35238

45.41306
45.41306
45.41306

34.35029
14.352338

231.37516
211.37307
211.37307

6551490
65.51490
79.86729

54.34658
94.34658
94.346538
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Table 4 Line flows of OPF and CCOPF for pre- and post-
contingency conditions
OPF CCOPF
Line 10 | Line 17 | Line 10 | Line 17

Base Case (MW) | 189.1 99.1 129.7 84.2
Line 10 off (MW) 1932 180.0
Line 17 off (MW) | 2437 221.1
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Table 5

5 AMEAID MFE OPFRF CCOPFe| FsotzM Mer
Bus voltages of OPF and CCOPF for pre- and
post-contingency conditions

Bus
No.

OPF

Linel0
off (p.u.)

CCOPF

Linel0
off (p.u.)

Linel7
off (p.u.)

Linel7 | Base(p.
off (pu)| w)

Base
(p.u.)

0.90607 | 0.84628 | 0.90930 | 0.98671 | 0.95947 | 0.99299

0.93565 | 0:87218 | 0.93241 | 1.05772 | 1.03913 | 1.05790

0.90318 | 0.84298 | 0.90748 | 0.94831 | 0.91826 | 0.95632

0.90614 | 0.80637 | 0.91351 | 0.96062 | 0.91021 | 0.97539

0.94549 } 0.85903 | 0.94642 | 0.98883 | 0.94492 | 0.99585

0.90183 | 0.81064 | 0.87737 ] 0.94631 | 0.90000 | 0.90101
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