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Artificial intelligence and data mining possess obvious superiority in finding potential problems during P AR
online and offline transient stability assessment (TSA) and improving computational efficiency. In this  F #5453

paper, the progress of the research on applying artificial intelligence and data mining to TSA of power KA A
system in recent years is summarized. The research results of data preprocessing methods such as
principal component analysis, genetic algorithm, rough set and information entropy concerning with the sl g

research on TSA and the pattern recognition methods by neural network and support vector machine
as well as visualization display are analyzed and compared in detail; the problems existing in these
methods are pointed out, and the development trend of these methods in future is prospected.

Keywords: power system transient stability assessment artificial intelligence data mining
WeRE H #1 2009-02-17 191 H #] 2009-05-14 M4k & 4ii H #1 2009-12-25

DOI:

EE&WH:

T IRAE - FEIEEH
EH A - HARFH(970—), ¥, WEES, ML, BIEdR, U505 AR fEagent. 7 BRI RSN
. 2R EZ)E, E-mail: xytong@swijtu.cn; M3K(1974—), 5, WS, TR MOV EERIZE. H
N RGeS .

fE#& Email: xy_tong@sina.com;xytong@home.swjtu.edu.cn

2% K-

[1] Anderson P M, Fouad A A. Power system control and stability [M]. New York: IEEE Press, 1994:
15-30. [2] Xue Y, Cutsem T V, Ribbens-Pavella M. Extended equal area criterion justifications,
generalizations, applications[J]. IEEE Trans on Power Systems, 1989, 4(2): 44-52. [3] &Mz, +
sl O RGeS HUEIMI. dbat: BHEE AL, 1999: 10-26.  [4] #REKM. BARZMS SR
[M]. dbst: P AEGRE, 2000: 10-12. [5] Sobajic D J, Pao Y H. Artificial neural-net based
dynamic security assessment for electric power system[J]. IEEE Trans on Power Systems, 1989, 4
(1): 220-228. [6] fH#t, M7, BPRIANIT M) RGE SIE N HTHIH RIS ], B RE AL,
1997, 21(3): 47-50. Tang Wei, Chen Xueyun. A new strategy of BP algorithm applying to transient
stability analysis of power system[J]. Automation of Electric Power Systems, 1997, 21(3): 47-50(in
Chinese). [7] fE#i. MM/ ) KRG ATE ST SHEGIT RN AI[D]. M/RIE: BRIk,
1997. [8] Hobson E G N. Effectiveness of artificial neural networks for first swing stability



determination of practical systems[J]. IEEE Trans on Power Systems, 1999, 9(2): 1062-1068. [9]
WA, RATEE. T AN THENKESRE . B REASME, 2000, 24(12): 1-3. Dai
Renchang, Zhang Boming. Transient stability assessment based on ANN[J]. Automation of Electric
Power Systems, 2000, 24(12): 1-3(in Chinese). [10] Krishna S, Padiyar K R. Transient stability
assessment using artificial neural networks[C]. Proceedings of IEEE International Conference on
Industrial Technology, India, 2000. [11] B=-F, WA, GKOCHED. A TARZE RS FIRLIN T BO45 & 3
LAV SR T VE]. RS ESME, 1999, 23(8): 16-19. Gu Xueping, Tso S K, Zhang
Wengqin. Integration of ANNs and short-duration numerical simulation for contingency screening of
transient security assessment[J]. Automation of Electric Power Systems, 1999, 23(8): 16-19(in
Chinese). [12] iKia, #hfikE, WA, &, JHTRSREVHE N T M A2 0 S48 7% 0]. IR
4 | sh1k, 2000, 25 (2): 32-35. Zhang Qi, Han Zhenxiang, Tso S K, et al. Input dimension
reduction in neural network training for transient stability assessment [J]. Automation of Electric Power
Systems, 2000, 25(2): 32-35(in Chinese). [13] BT, #AA, sKICH). e i 48 0 E vrAl 7
VR — R BB 0], T E L TR, 2000, 20(4): 77-82. Gu Xueping, Tso S K, Zhang Wengin.
New framework for transient stability assessment based on neural networks [J]. Proceedings of the
CSEE, 2000, 20(4): 77-82(in Chinese). [14] Amjady N. Transient stability assessment by a new
artificial neural network[C]. IEEE Power Engineering Society Winter Meeting. Singapore, 2000.

[15] XU H, ARE. BT SRR FIROR A ] 3 009 2% (1 A AE PE TR [I]. o [E f L T2 %4, 2000, 20
(2): 45-48. Liu Yutian, Lin Fei. Application of PMU and fuzzy radial basis function network to power
system transient stability prediction[J]. Proceedings of the CSEE, 2000, 20(2): 45-48(in Chinese).
[16] Bahbah A G, Girgis A A. New method for generators’ angles and angular velocities prediction for
transient stability assessment of multimachine power systems using recurrent artificial neural network
[J]. IEEE Trans on Power Systems, 2004, 19(2): 1015-1022. [17] J84h, MR F. E4L8UM L M 4%
M TESREESTIAEN]. RS AL, 2002, 26(15): 33-38. Zhou Wei, ChenYunping. Self-
organizing mapping (SOM) neural networks for power system transient stability assessment [J].
Automation of Electric Power Systems, 2002, 26(15): 33-38(in Chinese). [18] &1, BN, L
W 2 A B A RE PG T N ROBE TR PR (9] b ) K224k, 2003, 30(4): 11-16. Gu Xueping, Tso S
K. Research overview of neural- network applications to transient stability assessment of power
systems [J]. Journal of North China Electric Power University, 2003, 30(4): 11-16(in Chinese). [19]
T, W, Motim. ETRESNIE I RGEE SR WEREDRD]. EMEAR, 2005, 29(15): 18-22.
Wang Chengshan, Cao Jing, Chen Guangyuan. Power system transient stability contingency
screening based on clustering analysis[J]. Power System Technology, 2005, 29(15): 18-22(in
Chinese). [20] ¥ %, F& T BULHHLR K HIE B SRGE PP RAHIEEFE[D] . dbat: #Jbri I R%:, 2006.
[21] TZUL, 0608, LSRR AT e VR i AR IEIE PR D RN T [3]. 4kHdE, 2004, 32(1): 16-20.

Yu Zhihong, Guo Zhizhong. Feature selection based on genetic algorithm for transient stability
assessment[J]. Relay, 2004, 32(1): 16-20(in Chinese). [22] thinZ&, &b, 2818 FET AT
W26 L5 AL SR SRS PR 9], #RAE ) RS54k, 2002, 29(3): 48-51. Qiu Xiangdong, Yu
Chengqi, Gong Renmin. Transient stability assessment method based on back propagation algorithm
and genetic algorithm[J]. Journal of North China Electric Power University, 2002, 29(3): 48-51(in
Chinese). [23] TZUL, S8, Stk F oy 7 Bridi 1 A F0E VRO A AR IEIEFE[9]. WD B b i,
2003, 23(8): 17-20. Yu Zhihong, Guo Zhizhong. Improved principal component analysis to feature
selection for transient stability assessment[J]. Electric Power Automation Equipment, 2003, 23(8):
17-20(in Chinese). [24] T2Ul, FEE. ETHIZEIRMEN REYESRETHN]. BIRZEAS)
1t, 2003, 27(8): 45-48. Yu Zhihong, Guo Zhizhong. A novel approach for transient stability
assessment based on data mining theory[J]. Automation of Electric Power Systems, 2003, 27(8): 45-
48(in Chinese). [25] [N, ERRLL, Eg, 5. LT SCRFR BN ST E D KD RRHEEFER]. kH
#%, 2007, 35(9): 33-37. Xiang Liping, Wang Xiaohong, Wang Jian, et al. Feature selection for SVM
based transient stability classification[J]. Relay, 2007, 35(9): 33-37(in Chinese). [26] &%, X,
B, EETE BRI R E AR R g SR E TSP N 1. B RZ AL, 2005, 29(8): 26-31.

Li Jun, Liu Yan, Gu Xueping. An entropy-based discretization method applied in transient stability
assessment[J]. Automation of Electric Power Systems, 2005, 29(8): 26-31(in Chinese). [27] /1A,
T, EhEi. R RGEESROEVHEFOBOMZ ). Rd, 2008, 29(2): 83-86. Fang Yi, Wang
Jian, Wang Xiaoru. Association rule mining for power system transient stability evaluation[J]. Electric
Power Construction, 2008, 29(2): 83-86(in Chinese). [28] XI#. ZETHRIFIS S N T LM A
FOEPHEIA[DY. iy RIACIE RS, 2007.  [29] Fida, XIRBL S0, 2 bR U Ik e s
e PR IERE PR3], 4K 8%, 2007(1): 31-36. Chen Lei, Liu Tiangi, Wen Jun. Feature selection
based on binary particle swarm optimization for transient stability assessment [J]. Relay, 2007(1):
31-36(in Chinese). [30] ¥, B4 fE, TMS, 2. PSS BEHE I R SREHMED]. FHEE
WL ILFE2£4R, 2003, 23(11): 51-55. Xu Tao, He Renmu, Wang Peng, et al. Power system transient
stability assessment based on statistic learning theory[J]. Proceedings of the CSEE, 2003, 23(11):
51-55(in Chinese). [31] &%, MLUK, XISCHL, %5, ZHINRHERLG LA KRR EHE ) RGBS RT T
fH13]. PEEHLT AR, 2005, 25(6): 17-23. Ma Qian, Yang Yihan, Liu Wenying, et al. Power
system transient stability assessment with combined SVM method mixing multiple input features[J].
Proceedings of the CSEE, 2005, 25(6): 17-23(in Chinese). [32] MoulinL S, Silva AP A, El-



Sharkawi M A, et al. Support vector machines for transient stability analysis of large-scale power
systems [J]. IEEE Trans on Power Systems, 2004, 19(2): 818-825. [33]Wang XH, WuST, LiQ
Z, et al. V-SVM for transient stability assessment in power systems[J]. Proceedings of Autonomous
Decentralized Systems, 2005: 356-363. [34] lzzri AW N, Mohamed A, Yahya |I. A new method of
transient stability assessment in power systems using LS-SVM[C]. The 5th Student Conference on
Research and Development, Malaysia, 2007. [35] DuZ G, NiulL, Zhao J G. Power system on-line
transient stability assessment based on relevance vector learning mechanism [C]. International Power
Engineering Conference, Singapore, 2007. [36] ¥, #1734k, AWM, &, T HEEBEGHEAMENR
FRRFEIHE]. P EBENIAEYR, 2007, 27(16): 19-23. Huang Hui, Shu Naiqiu, Li Zipin, et al.
Power system transient stability assessment based on information fusion technology [J]. Proceedings
of the CSEE, 2007, 27(16): 19-23(in Chinese). [37] 43k, XKL, XINEJ7. HEAEMAEMBIEHT &
BTSN 1. BMECR, 2004, 28(15): 63-66. Tang Bigiang, Deng Changhong, Liu
Llfang. Application of compound neural network in power system transient stability assessment[J].
Power System Technology, 2004, 28(15): 63-66(in Chinese). [38] Z=JR'T*. WL ARG AFE PR 45 R
KR ALET ST [D]. JRES: PHREACIE K%, 2007. [39] Wang TW, Guan L, Zhang Y. A modified pattern
recognition algorithm and its application in power system transient stability assessment [C]. IEEE
Power and Energy Society General Meeting- Conversion and Delivery of Electrical Energy in the 21st
Century, 2008. [40] Frederic H, Vaithianathan V. Transient stability assessment with unstable limit
cycle approximation[J]. IEEE Trans on Power Systems, 1999, 14(2): 667-677. [41] Sawhney H,
Jeyasurya B. A feed-forward artificial neural network with enhanced feature selection for power
system transient stability assessment[J]. Electric Power Systems Research, 2006, 76(12): 1047-
1054. [42] Ferreira W P, Silveira M D C G, Lotufo AP, et al. Transient stability analysis of electric
energy systems via a fuzzy art-artmap neural network[J]. Electric Power Systems Research, 2006,
76(6-7): 466-475. [43] Mjady N, Majedi S F. Transient stability prediction by a hybrid intelligent
system[J]. IEEE Trans on Power Systems, 2007, 22(3): 1275-1283.
AT i KA S
1. 5ROUE PR BREERS 5K wfEse RIE ORI Z 5 SL G KB R BN A BHURT T [I]. HIMECR,
2009,33(6): 96-101
2. Mgt i TR MR PO A R T IR AU R ) R G A b R SEIR VA 9] F R,
2010,34(2): 120-124
3. KRR KRMZE Bid: 27 T IR G VGG B 6 RE ) )T VA[I]. M ECR, 2010,34(2):
129-132

4. FHERE Ras B BEEE i Ayt o RBEIERA RSG5 AR [J]. BMEAR, 2009,33(17): 64-69
5. RECC gl B 7 B E RO G AR IR BT P IR BRI ST BOR[I]. MR, 2009,33(17): 76-80

6. 250 BREGAE EWEA IR T O VAL B T R [9]. e B, 2009,33(17): 81-85

7. HAE MG SRR skE - HLIE TR IR R R SN AR K T R G TR VR3] MR,
2009,33(17): 86-90

8. FyiHr JHES AEE Db SRR B AR G o RGUE DA B N O], HMEER,
2009,33(17): 102-107

9. FfHME AR BT LT Gy XA A g s H R BR E IOR AR U7V [9]. MR, 2009,33(17): 119-123
10. VEAR WIEE 95 9K WO 2R ) R R PR S 0 AT K S S U [I]. PR, 2009,33(17):
226-230

11. 5w EENE XEE ) A A B B IR SRR SRR T R[], MR, 2009,33(8): 35-
40

12, MH Pk xMg B SR SEER SEE0 PN TN KO X TN ) R A B [T H R,
2009,33(8): 87-92

13. £ FAzhl Tus W T A E AR M HAEN- LA 22 4 M AR % 3], FE AR, 2009,33(8): 108-
111

14. FLEEE |55 R | et A JE T B0 it (0 M S R 5L [0]. s 4R, 2007,31(15): 39-43

15. BLLK Hk ZIY w2l 5T AL KUK BR B FRLEER R DA 5 PRI [3]. FB AR, 2009,33(7): 65-70

Copyright by FLM# A



