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An integrated performance index method of contingency screening in
on-line dynamic security assessment

WANG Tian-shi , YUAN Shun

(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110178, China)

Abstract: The transient performance index can reflect the degree of severity of the fault in the electric power system and be the
criterion for contingency screening. An integrated performance index method of the contingency screening for filtering severe
contingencies by directly calculating the integrated values of the performance indexes are proposed in this paper. The method can
capture severe contingency correctly and quickly and can meet the requirement of online dynamic security analysis. The simulation

on NEW ENGLAND 10 machines system testifies the validation of the proposed integrated performance index method.
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Fig.1 Framework for the contingency screening in on-line

dynamic security assessment
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Tab.l Performance indexes for three-phase permanent fault
of NEW ENGLAND 10 machines system
B FY Pl P2 PI3 P4 PS5 Pl6 IERUIE

2 X# /deg. /deg. /p.u. /p.u. /p.u. /p.u. EfE)/ms

1 12 3225062 53.7149 4.3468 1.2196 02757 0.0996 180

2 1-39 278.1640 425121 0.7113 02238 0.0759 0.0218 420

3 2-3  314.0209 48.2582 3.0070 0.9525 0.2232 0.0507 190

4 225 302.1577 60.8939 3.6030 2.4266 0.1778 0.0359 160

5 3-4  303.1071 43.1151 2.5079 0.7325 0.1712 0.0450 205

6 3-18 3109727 49.4436 2.718 0.7672 0.2091 0.0654 190

7 4-5 301.5029 415149 2.7127 12282 0.1731 0.0674 200

8 4-14 308.7928 46.5520 2.6081 0.8108 0.1697 0.0473 210

9 5-6 3102958 43.3305 3.5327 1.4049 0.1840 0.0626 195
10 5-8 300.0603 42.4515 2.1828 0.6497 0.1514 0.0450 230
11 6-7 2954044 418114 17362 0.5251 0.1257 0.0326 235
12 6-11 295.6716 42.4859 2.0003 1.0127 0.1327 0.0356 215
13 7-8  302.2028 429335 2.3629 0.7089 0.1593 0.0460 230
14 89 2585616 37.8197 0.0228 0.0069 0.0501 0.0083 410
15 9-39 266.8376 403577 0.2125 0.0592 0.0691 0.0231 375
16 10-11 299.7579 424378 2.1245 0.6509 0.1527 0.0656 215
17 10-13  300.6240 44.5716 1.9267 0.6167 0.1425 0.0423 220
18 13-14 311.5017 47.5998 2.8599 0.9239 0.1895 0.0574 210
19 14-15 313.3523 52.1604 3.1461 0.8260 0.2366 0.0807 195
2015-16 335.3443 586670 59192 14911 0.2907 0.1067 150
2116-17 293.7803 48.1538 2.1745 1.0087 0.1861 0.0647 170
2216-19 295.3087 65.5973 4.9693 2.5361 04257 02152 140
2316-21 2857339 40.4223 1.1088 0.4224 0.0975 0.0327 210
24 16-24 3383296 58.1732 59141 1.6319 0.2896 0.1024 150
2517-18 286.6693 42.6935 1.0828 0.3582 0.1190 0.0428 190
26 17-27 322.8788 53.9775 4.0525 1.1271 02201 0.0835 170
2721-22 296.1389 41.9903 2.0706 0.8635 0.1336 0.0378 220
2822-23 296.3296 46.1575 23446 1.5958 0.2214 0.1099 210
2923-24 322.6277 53.2268 3.9691 1.1546 0.2191 0.0829 185
3025-26 300.0462 54.5064 3.2561 2.2477 0.1842 0.0464 140
3126-27 2962488 46.4674 1.5885 0.4798 0.1642 0.0542 180
3226-28 280.7316 52.6348 2.0647 1.8256 0.1137 0.0201 140
3326-29 2862815 57.2564 3.2512 2.9265 3.4292 3.3033 120

3428-29 2855397 57.3636 3.2519 29551 0.1082 0.0237 120
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Tab.2 Normalized performance indexes for three-phase
permanent fault of NEW ENGLAND 10 machines system

%B% W#  PI1 PI2 P13 P14 PI5 P16  XPI
5 X%

1 1-2 0.8016 0.5722 0.7333 0.4113 0.0668 0.0277 2.6130

2 1-39 02457 0.1689 0.1168 0.0736 0.0076 0.0041 0.6167

3 2-3 0.6953 03758 0.5061 0.3207 0.0512 0.0129 1.9620

4 2-25  0.5465 0.8307 0.6072 0.8207 0.0378 0.0084 28513

5 34 0.5584 0.1906 0.4215 0.2461 0.0358 0.0111 14636

6 3-18  0.6570 0.4185 0.4572 02579 0.0471 0.0173 1.8550

7 4-5 0.5383 0.1330 0.4562 0.4143 0.0364 0.0179 1.5961

8 4-14  0.6297 0.3144 04385 02727 0.0354 0.0118 1.7024

9 5-6 0.6486 0.1984 0.5953 04742 0.0396 0.0165 1.9725
10 5-8 0.5202 0.1667 0.3663 02180 0.0300 0.0111 1.3125
11 6-7 04619 0.1437 0.2906 0.1758 0.0224 0.0074 1.1017
12 6-11  0.4652 0.1680 03354 03412 0.0244 0.0083 1.3425
13 7-8 0.5471 0.1841 03969 0.2381 0.0323 0.0114 1.4099
14 8-9 0.0000 0.0000 0.0000 0.0000 0.0000 06.0000 0.0000
15 9-39  0.1038 0.0914 0.0322 0.0177 0.0056 0.0045 0.2551
16 10-11  0.5165 0.1663 03564 0.2184 0.0304 0.0174 1.3053
17 10-13  0.5273 0.2431 0.3229 0.2068 0.0273 0.0103 1.3378
18 13-14  0.6637 03521 0.4812 03110 0.0413 0.0149 1.8641
19 14-15 0.6869 0.5163 0.5297 0.2778 0.0552 0.0220 2.0878
20 15-16 09626 0.7505 1.0000 0.5034 0.0712 0.0299 3.3176
21 16-17  0.4415 03720 0.3649 03398 0.0402 0.0171 1.5756
22 16-19  0.4607 1.0000 0.8389 0.8579 0.1112 0.0628 3.3314
23 16-21  0.3406 0.0937 0.1842 0.1409 0.0140 0.0074 0.7809
24 16-24 1.0000 0.7327 0.9991 0.5512 0.0709 0.0286 3.3825
25 17-18 03524 0.1755 0.1798 0.1192 0.0204 0.0105 0.8576
26 17-27 0.8063 0.5817 0.6834 0.3800 0.0503 0.0228 2.5245
27 21-22 04711 0.1501 0.3473 0.2906 0.0247 0.0090 1.2927
28 22-23  0.4735 03002 0.3938 0.5389 0.0507 0.0308 1.7879
29 23-24  0.8032 0.5547 0.6693 0.3893 0.0500 0.0226 2.4890
30 2;-26 0.5201 0.6007 0.5484 0.7601 0.0397 0.0116 2.4804
31 26-27 04725 03113 0.2655 0.1604 0.0338 0.0139 12574
32 26-28 02779 0.5333 03463 0.6169 0.0188 0.0036 1.7969
33 26-29  0.3475 0.6997 0.5475 0.9903 1.0000 1.0000 4.5851

34 2829 03382 07036 0.5476 1.0000 0.0172 0.0047 2.6113

RIGETMERHIEBER L G 21 D)
Tab.3 Comparison of the contingency screening results on
NEW ENGLAND 10 machines system

HEHE CCT & M p ™ B i GEPMIER IR ERY
(CCT |/NEIKIFF) (ZPI th KB /MEFF)
26-29 26-29
28-29 16-24
16-19 16-19
25-26 15-16
26-28 2-25
15-16 1-2
16-24 28-29
225 17-27
16-17 23-24
17-27 25-26
1-2 14-15
26-27 5-6
23-24 2.3
2.3 13-14
3-18 3-18
17-18 26-28
5.6 2223
14-15 4-14
45 4-5
3-4 16-17
4-14 3-4
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