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Abstract: bR

b XU A AL
Monitoring, dispatching and optimal operation of power grids under new circumstances are discussed. b o JEPareto b H ik

Moreover, the security, economy and cleanliness for smart grids are evaluated with quantitative indices b % HERAAL

such as active power loss, emission pollution and voltage stability. Doubly fed induction generator SN
(DFIG) model is integrated with the traditional optimal power flow (OPF) model in algorithm presented in -
this paper, and the impact of large-scale wind power integration on power systems is considered. Taking PubMed

the above-mentioned indices as optimization objectives, the algorithm adopts strength Pareto
evolutionary algorithm (SPEA2) to get solution for the optimization model. It is shown that the algorithm
enables multi-objective optimization and multiple aspects for monitoring in smart grids. Therefore, it
provides new thoughts for monitoring in smart grids.

Keywords: smart grid monitoring indices doubly fed induction generator (DFIG) strength
Pareto evolutionary algorithm (SPEA2) multi-objective optimization

e Fa H B 2009-05-25 14 [\l H # 2009-09-23 W 2% iz & 4ii H ¥ 2010-02-11
DOI:

FLTH :
RRIH: Fx863mBARILAEIH (2007AA052458); i1 AR #5470 H (08ZR1409700) .
T AE 2 AR

YE# A
{E & Email: Lokey@sjtu.edu.cn;MentisO01@126.com

2% 3K -

[1] Massoud A S, Wollenberg B F. Toward a smart grid: power delivery for the 21st century[J]. IEEE
Trans on Power and Energy Magazine, 2005, 3(5): 34-41. [2] Roncero J R. Integration is key to
smart grid management [C]. IET-CIRED, CIRED Seminar, Frankfurt, 2008. [3] Onate P E, Ramirez
J M. Optimal power flow including transient stability constraints[C]. IEEE/PES, Transmission and
Distribution Conference and Exposition, Chicago, 2008. [4] Ai Q, Gu C. Economic operation of wind
farm integrated system considering voltage stability[J]. Renewable Energy, 2009, 34(3): 608-614.

[5] Abido M A. Multiobjective evolutionary algorithms for electric power dispatch problem[J]. IEEE Trans
on Evolutionary Computation, 2006, 10(3): 315-329. [6] Gardel P, Baran B, Estigarribia H, et al.



Multiobjective reactive power compensation with an ant colony optimization algorithm[C]. The 8th IEE
International Conference on AC and DC Power Transmission (ACDC 2006), London, 2006. [7]
Mendoza F, Bernal-Agustin J L, Dominguez-Navarro J A. NSGA and SPEA applied to multiobjective
design of power distribution systems[J]. IEEE Trans on Power Systems, 2006, 21(4): 1938-1945. [8]
Baran B, Vallejos J, Ramos R, et al. Multi-objective reactive power compensation[C]. IEEE/PES
Transmission and Distribution Conference and Exposition, Atlanta, 2001. [9] Xy, V3FE. Bid M KwF
FHUIR S e F I N F A= [9]. B MEEAR, 2008, 32(16): 27-31. Zheng Zhanghua, Ai Qian. Present
situation of research on microgrid and its application prospects in China[J]. Power System Technology,
2008, 32(16): 27-31(in Chinese). [10] Ha L T, Saha T K. Investigation of power loss and voltage
stability limits for large wind farm connections to a subtransmission network[C]. IEEE Power Engineering
Society General Meeting, Denver, 2004. [11] Chiradeja P, Ramakumar R. An approach to quantify
the technical benefits of distributed generation[J]. IEEE Trans on Energy Conversion, 2004, 19(4):
764-773. [12] Moghavvemi M, Faruque M O. Technique for assessment of voltage stability in ill-
conditioned radial distribution network[J]. IEEE Power Engineering Review, 2001, 21(1): 58-60. [13]
Musirin K. Estimating maximum loadability for weak bus identification using FVSI[J]. IEEE Power
Engineering Review, 2002, 22(11): 50-52. [14] Saramourtsis A C, Bakirtzis A G, Dokopoulos P S,
et al. Probabilistic evaluation of the performance of wind-diesel energy systems[J]. IEEE Trans on
Energy conversion, 1994, 9(4): 743-752. [15] Lei Y, Mullane A, Lightbody G. Modeling of the wind
turbine with a doubly fed induction generator for grid integration studies[J]. IEEE Trans on Energy
Conversion, 2006, 21(1): 257-264. [16] Zitzler E, Laumanns M, Thiele L. Improving the strength
pareto evolutionary algorithm for multi-objective optimization [C]. Proceedings of the Evolutionary
Methods for Design, Optimization and Control with Application to Industrial Problems, Athens, Greece,
2002. [17] AyEte, OF, LN, . @B Z B[], B RS E L, 2009, 33(2): 34-38.
Zheng Zhanghua, Ai Qian, Feng Shigang, et al. Multi-objective optimization for load model[J].
Automation of Electric Power Systems, 2009, 33(2): 34-38(in Chinese).

AT A Ry AR S

1. ER skt HHEET ZRdbl BRI BT SRR R L 4R B SRR [J]. M EIR, 2009,33(17): 8-13
2. LA ZM 45 whiE BRI M bR R R [I]. BIMEA, 2009,33(17): 14-18

3. BEM KRBT Ak TR RE MR LA [I]. B4R, 2009,33(8): 1-7

4. MFHEE P RESTA R MBI RIR[I]. BIMEIR, 2009,33(12): 9-16

5. #dink KRR AT KT USRI R RGBS TI]. MEA, 2009,33(9): 72-77
6. ZWHE JAFAE MY HEE FMEK .20084FIEEE PES RS UUHHEUR K F i L7 [J]. FMHIA,
2008,32(20): 1-7

7. T BT H X T B A P XU N IR A7 2 B LC rowb ar 5 i S i
[J]. KA, 2008,32(12): 84-89

8. TR ARLM S5/ el [J]. WMEAR, 2007,31(6): 1-7

9. K IETE HARRAKIHUB R SRR HLAL 5 A L[], AR, 2008,32(26): 64-67

10. SR XURBL ORGSR TR RS 1R T 2 FAR A R ARC[]. INEA, 2009,33
(5): 48-53

11, PRSI VRGIR RUIRE TKUE6 WWINE LT 2 FRROCARIRL IO A g BE R R R ER,
2009,33(13): O-

12, 5k3cse XPHAE EWIR BT e R IOT T I R e [T]. HRTE R, 2009,33(13): 0-

13. B AR B AL RS A BRI A M [I]. R, 2009,33(13): O-

14 JHPE SO B A KLU R i R R[] R, 2009,33(15): 1-6

15. %7% Manisa Pipattanasomporn #lg4E X3EH] and Saifur Rahman. [ 55 5 [F R £ HE /LI 2 L
T[], MR, 2009,33(15): 7-15

Copyright by LA



