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Contingency screening and ranking based on small-range dynamic security region
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Abstract: Contingency screening and ranking is an important component of probabilistic security assessment of power
system. In order to make the security assessment be monitored real-timely and applied online, a new model of
contingency screening and ranking considering both accuracy and real time is proposed. To meet the requirements of both
accuracy and speed, the model uses improved small-range analytic method to calculate small-range dynamic security
region which is sensitive relative to the accuracy of probabilistic insecurity index. The stability criterion is used to classify
the faults, and various faults are ranked using different strategies. Fatal faults are ranked according to probabilistic
insecurity index, and then output immediately. For general faults, it defines the most easily instability distance based on
small-range dynamic security region, optimizes fault loss threat model, preliminarily screens the faults according to
instability distance, and then ranks them based on loss threat. The new proposed model calculates each fault’s dynamic
security region once, ranks fatal faults once, and screens and ranks general faults once. Simulation on IEEE 10-generator
39-bus system shows that the new model can make contingency screen and rank quickly and reliably, and the results have
strong guidance for operation schemes of power system.
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Table 1 Comparison of results by three methods

.

WIRTS NGRS NEREIfRTE BSHRPN
Ga 0.3944 0.3074 0.3748
ac 0.4591 0.3471 0.4254
acs 0.3347 0.3258 0.3361
aia -0.0643 0.0964 -0.0197
as 0.0187 0.1141 0.0722
arc -0.2211 -0.3016 -0.1965
VLI T /s 1574 19.7 26.2
MEFR A 22 A 0.1496 0.1059 0.1302
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Table 2 Collection A of unordered fatal faults

Hi bRkl REAERAEE S MEERALATER [, (x107)
8-9 4.4602 0.989 89
1-39 0.0858 0.990 56
10-11 1.1092 0.796 41
21-22 -0.0998 0.306 75
14-15 -0.1000 0.781 53
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Table 3 Collection B of general faults ranked

according to instability distance

MR REAER 4 MERORAdRR L (<107
16-17 0.2086 0.623 19
23-24 0.2372 0.870 42
15-16 0.2752 0.913 61

2-3 0.3940 0.884 72
16-21 0.4029 0.729 97
9-39 0.4127 0.796 03

3-4 0.4435 0.517 92
28-29 0.4862 0.671 59
16-24 0.5416 0.371 21
22-23 0.7044 0.089 46
26-29 0.7458 0.008 30
26-28 0.7699 0.005 73
26-27 0.7846 0.000 01
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Table 4 Final collection of the contingency
MR 2 MERA LA FRRR 1, (x107) HBFERE Dins

1-39 0.990 56 —

8-9 0.989 89 —
10-11 0.796 41 —
14-15 0.781 53 —
21-22 0.306 75 —
28-29 — 587 960.63
16-24 — 54 062.05
26-28 — 38 500.04
9-39 — 38220.43
23-24 — 35573.92
22-23 — 31111.68

2-3 — 30122.73
16-21 — 22 086.64
16-17 — 20719.54
15-16 — 19 287.70
26-29 — 10937.57
3-4 — 426.56
26-27 — 90.65
5 g

TEA AT T A Ge b i e 55 HE e vk i 2 1
ASEN— NI AT, RS T KA~
0l Bh 2 22 At VT SR, AR s R AN ]
KA ARG T HE T . MNEH 8) & 2 A 5 K
HOI 5 P 57 A T S A A T P FORG
AANELAE; EHF, WA R bR
HATHE R, KRPEm TR DaH RIS R M
R AFRR AR S L AR, AT E
THI RS ZAYE. MAPEMES . IEEE10 Al
39 T RRG L RRY], ASCER RS, fe
il TSR AR A 1 56 R 0 B 5 HE P, 0 S B It
B B R S
S 3Lk
[1] REsE. BHRE LA IEIIFOR VI, REK

2441, 2008, 41(6): 635-646.

(2]

(3]

(4]

(5]

(6

[7

(8]

[9°

YU Yixin. Review of study on methodology of security
regions of power system[J]. Journal of Tianjin University,
2008, 41(6): 635-646.

RIGEE. AR TR S IVESR (D). R
231, 2003, 36(5): 525-528.

YU Yixin. Methodology of security region and practical
results[J]. Journal of Tianjin University, 2003, 36(5):
525-528.

LIU Yanli, YU Yixin. Probabilistic steady-state and dynamic
security assessment of power transmission system[J].
Science China Technological Sciences, 2013, 56(5):
1198-1207.

ERE, R, M. 5T S 3h A& w4 i fi g
ROGMERB) AL AVEANI]. P E AL LR 2R, 2007,
27(7): 29-33.

WANG Dongtao, YU Yixin, FU Chuan. Practical dynamic
security region based probabilistic dynamic security
assessment of power transmission system[J]. Proceedings
of the CSEE, 2007, 27(7): 29-33.

XIMRZR, HEIRE, TR, &8 FhoB ik il i F
PP 5L [0]. A R GRS ], 2016, 44(18):
75-80.

LIU Huaidong, CUI Xiaojun, ZHANG Cuiping, et al. A
new method of contingency screening and ranking[J].
Power System Protection and Control, 2016, 44(18):
75-80.

KPRZR, HhAk, ERef, & TR LR bR sk
I e 7 Uk WS (0], B R GEOR I AL, 2015,
43(16): 16-21.

LIU Huaidong, MA Lin, WANG Xiran, et al. Strategies
of real time contingency screening based on probabilistic
insecurity index[J]. Power System Protection and Control,
2015, 43(16): 16-21.

XA, PRk, BLeE, . BTSRRI )
RGP A P[], B RGO S50, 2016,
44(14): 8-13.

LIU Huaidong, CHEN Yu, CUI Xiaojun, et al. Contingency
screening and ranking based on dynamic security region
of the power system[J]. Power System Protection and
Control, 2016, 44(14): 8-13.

FRAE, XUPRZR. i L A e VRN BERE ST[D]. R
NARG I AR, 2003, 15(6): 34-36.

ZHANG Jian, LIU Huaidong. The study of power system
dynamic security measure considering the probability of
line fault position and transition resistance[J]. Proceedings of
the CSU-EPSA, 2003, 15(6): 34-36.

RIRSE. HET A R ) R G WA PPA
D). R RHEKAE, 2006.



BT/ B A e A iR R S HE

- 9] -

[10]

[11]

[12]

[13]

GAO Tianliang. A probabilistic power system dynamic
security assessment model based on dynamic security
region[D]. Tianjin: Tianjin University, 2006.

ZENG Yuan, YU Yixin, WANG Hongmei, et al.
Prediction of instability separation modes and its application
in practical dynamic security region[J]. Transactions of
Tianjin University, 2007, 13(3): 157-162.

WK, BRACHE, B1558, 55 —FZ IR S5 T
KRR HIED]. ARG AP, 2016, 40(4):
19-25.

HU Yonggiang, CHEN Changsheng, ZHAO Shugiang, et al.
Classification of unstable modes under multi-frequency
oscillation[J]. Automation of Electric Power Systems,
2016, 40(4): 19-25.

MIPRAR, SKRVLLL, Xfide, 5. 3T Sakprikm e
Hl 2 & 2 AR R E] B BE %, 2012,
32(2): 29-33.

LIU Huaidong, ZHANG Jianghong, LIU Peilong, et al.
Small-range search of DSR based on improved analytical
method[J]. Electric Power Automation Equipment, 2012,
32(2): 29-33.

W EITESMGIEME S I/NEE DSR PR
ZRITIE[D]. K FadR2, 2013.

[14]

[15]

CHANG An. Small range rapid search method of DSR
based on the combination of analytical method and fitting
methods[D]. Tianjin: Tianjin University, 2013.

PEVE. TR RGMFRA L2451 DSR /)
VI JA[D]. R RS, 2008.

LI Haitao. Small range searching method of dynamic
security region for calculating probabilistic insecurity
index[D]. Tianjin: Tianjin University, 2008.

R, AR, WIOT, 5 ETMEARERR
(87 A& B PRAL [0, W R R 5 4, 2009,
37(11): 45-49.

TANG Xiaoling, LI Piyi, PAN Peifang, et al. Transient
risk assessment based on probabilistic insecurity index[J].
Power System Protection and Control, 2009, 37(11):
45-49.

ks HEA: 2016-12-14;
fEEE T

{&El HHF: 2017-06-19

E3iE(1992—), %, Mz A, T2 FTEAAG

7 %G s Aets 2k, E-mail: yhjiang@tju.edu.cn

XA (1963—), F, 813k, TRARFT AL T

BFad, ) G RR AN,

(4m#t Fedm)



	DOI: 10.7667/PSPC162052 
	基于小范围动态安全域的故障筛选与排序 
	Contingency screening and ranking based on small-range dynamic security region 
	[7]  刘怀东, 陈彧, 崔晓君, 等. 基于期望损失指标的电力系统故障筛选和排序[J]. 电力系统保护与控制, 2016, 44(14): 8-13. 
	LIU Huaidong, CHEN Yu, CUI Xiaojun, et al. Contingency screening and ranking based on dynamic security region of the power system[J]. Power System Protection and Control, 2016, 44(14): 8-13. 
	TANG Xiaoling, LI Piyi, PAN Peifang, et al. Transient risk assessment based on probabilistic insecurity index[J]. Power System Protection and Control, 2009, 37(11): 45-49. 



