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Identification of Correlative Transmission Lines
for Stability Diagnosis of Power System

WmFEETRE & ST
(Yoon-Sung Cho - Gil-Soo Jang - Sae-Hyuk Kwon)

Abstract - Power system stability is correlated with system structure, disturbances and operating conditions, and power
flows on transmission lines are closely related with those conditions. This paper proposes a methodology to identify
correlative power flows for power system transient and small-signal stability prediction. In transient stability sense, the
Critical Clearing Time is used to select some dominant contingencies, and Transient Stability Prediction index is
proposed for the quantitative comparison. For small-signal stability, this paper discusses a methodology to identify
crucial transmission lines for stability prediction by introducing a sensitivity factor based on eigenvalue sensitivity
technique. On-line monitoring of the selected lines enables to predict system stability in real-time. Also, a procedure to
make a priority list of monitored transmission lines is proposed. The procedure is applied to a test system and the
KEPCO systems in the year of 2003 and it shows capabilities of the proposed method
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From To Bus 152 Bus 154 Bus 3005
151 101 4277.32 1967.44 975.78
151 102 4277.32 1967.44 975.78
151 152 144763 641.19
151 01 8386.71 6703.05 7253.62
152 153 953.87 571.75
152 20 6037.99
152 3004
153 154 4926.28 586.35
153 3006 1245.01 5918.89 958251
14 208 3604.81 475.08
154 26 1951.34 3184.26
154 3008
201 202 981.72 2729.67 605.33
201 204 3545.88 5666.06 415.88
202 203 4235.21 6312.19 343.93
203 26 4957.12 6565.18 716.72
204 205 3069.72 6079.01 424.75
206 206 3221.23 6192.94 651.88
3001 3002 5331.17
3001 3003 6490.08 5750.78 7515.23
3002 3004 5331.17
3003 3005 6464.92 5750.21
3004 3005 4773.92 1441.57
3006 3006 5744.75
3006 3007 3080.24 2021.52
30056 3008 5180.26
3007 3008 4651.57 5621.25
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U = the identity matrix
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Table 2 Modes of a two~-area system

A2 A3.4 As.6
200MW +53.05377 +8.87407 +8.94562
300MW +52.83321 +/8.90799 +18.97002
400MW +72.35730 1/8.95629 +/9.00335
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Table 3 Eigenvalue sensitivity of bus #7 and 8

1,2/0P, | 345.4/3Psy | 3A56/P,
200MW | F0.16105 | +0.03263 | +0.03195
300MW | F70.36540 | +A.08670 | +0.02006
400MW | F0.95970 | +D0.21240 | +7.02122
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Table 4 Simulation Conditions

Al 3 AR $ 3] CCT(sec:cycle)
Contingency 1 7150 ~ 7600 0.0620 (3.72)
Contingency 2 5150 ~ 5600 0.1024 (6.14)
Contingency 3 10300 ~ 10401 0.1196 (7.18)
Contingency 4 6100 ~ 6300 0.1326 (7.96)
Contingency 5 6600 ~ 7101 0.1349 (8.10)
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Fig. 10 Active power of impassive transmission lines
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Table 5 Priority list w.r.t. transient stability
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From To Contingency 1 Contingency 2 Contingency 3 Contingency 4 Contingency 5
1700 4565.7
2400 . 6352.3 6669.3 4467.6
2400 3600 2194.1 6499.3 823.6 1935.6 4955
3350 3800 2243.2 5721.1 2893.3 74194 - 2195.6
4100 4700 4946.1 6296.2 8642.8 6173.1
4400 4450 } 5089.8 3753.7 7322.5 7927.6 5053.4
4400 4600 32119 9307.8 35774 2113.3
4400 6951 :
4900 6600
5150 " 5155 2588.6 4215.1 7510.4 4380.1
5155 5500 2853.8 2711.8 7881.9 6394.9
5600 5700 4034.1 4792.4 7536.9 4104.6
6020 6030 6357.9 925 5439.1 3822.3
6100 6900 4147.8 9892.1 3413.1 2443.7
6150 6950 4129.8 6782.9 3897.5 2636.5
6300 6900 3523.4 6892.5 2832.8 1973.2
6300 6950 6837.6 . 6930.3 4941.2
6450 7155 511
7150 7155 622.6 4610.7 1621.1 23394
7150 7600 ; A" i
7250 7900 1792.2 1163.6 1001.9 1455.1
8150 8155 3231.2 4733.2 5931.2 1955.1 5585.5
8156 8250 1792.4 8527.4 5709.6 2667.1
8300 8800 3104.1 3101.4 9638.1 2157.8
8600 8800 i 7539.5 5342.1
10300 10350 7803.3 7803.3 2979.6
10301 10700 4922.4 4922.4 5386.8
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Table 6 Modes of a 6-generator 20-bus test system
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Table 7 Eigenvalue sensitivity of modes 3 & 4
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