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Abstract: b VR

bR LA
According to the difficulty of proportional — integral — derivative (PID) parameters obtaining in bR R HLML

excitation control system, this paper presents a novel Chaos Adaptive Particle Swarm Optimization —
. _ o ASCAEFAH R

based on tent mapping to solve the problem. By adopting two step optimization search strategy, the

first step executed global search with Particle Swarm Optimization (PSO) and second step executed PubMed

local search with Chaos Local Search. By using adaptive weight in PSO and using tent mapping in
Chaos Local Search, the proposed method improved convergence efficiency and avoided PSO falling
into local best or premature. On the basis of the simple model for the excitation control system, this
method can realizes the optimal control of the excitation control system under full conditions.
Compared with the PSO, the novel method was indeed more convergence efficient and accuracy in
excitation control system. It improves the dynamic performance of the excitation control system
transient on no-load excitation and isolated operation conditions.

Keywords: excitation control Tent mapping chaos particle swarm optimization
synchronous generator

Wk H ¥ 2010-07-01 ¥[8 H 1 2010-10-11 W 4% ik & A H ] 2011-06-16
DOI:
HETH:
“—T7 EFERHSCE VR RIH (2008BAB29B08) ;[ 5K AR AE AL 41 H (51079057) 5 BHEHAK RIS
N R AT RHIT L I 3 400 H (200701008) -
TR - B

TEH R
{YE& Email: owenhe2003@yahoo.com.cn

EEPEE

[1] &4k, 5k&1z, Fhoow, &, RIS RGBI LG - B0 - 3oy R 25 0 ERLA VAT, R,
2007, 31(3): 49-53. Cheng Lin, Zhang Jianyun, Sun Yuanzhang, et al. Closed-loop optimum
design method for PID controller of excitation system in large-scale power system[J]. Power System
Technology, 2007, 31(3): 49-53(in Chinese). [2] Xz, BoBW. KAV HMUBIILI Y REMFT[I]. HIW
HAR, 2006, 30(FEF)2): 299-303. Liu Yun, Duan Caili. Study on excitation regulation system of



large generator[J]. Power System Technology, 2006, 30(S2): 299-303(in Chinese). [3] &/, )
B, FER, & ATEHBBAMEE P IDE AR [I]. B, 2009, 33(18): 84-88. Han Xupeng,
Sun Yong, Li Zhimin, et al. Design of iterative sliding mode PID controller for thyristor controlled
series compensation[J]. Power System Technology, 2009, 33(18): 84-88(in Chinese). [4] £,
SRME K, P A, RETORDRE AR i 5 R 50 2% AR A L A I [3] . FEMEOR, 2007, 31(24): 66-71.
Wang Xihuai, Zhang Tengfei, Xiao Jianmei. Ship generator excitation control system based on rough
set integrated with radial basis function networks[J]. Power System Technology, 2007, 31(24): 66-71
(in Chinese). [5] %%, Fg+, W, 5. ETMamdanitBfiPIDII RS Kk AR HI[]. BHRHR
SeEtlR: SRR, 2010, 38(2): 34-37. He Hui, Zhou Jianzhong, Tan Jianhua, et al. Research
and application of a fuzzy PID controller for excitation control systems in synchronous generators using
Mamdani model[J]. Journal of Huazhong University of Science and Technology: Nature Science
Edition, 2010, 38(2): 34-37(in Chinese). [6] 3284, B4k, BIHRIR. FETHUMIANZE L% 1 & MBI RES:
HIZAOITSE[]. HHMER, 2005, 29(1): 50-55. Jiang Huilan, Wei Qiang, Tang Xiaojun. Study on the
generator excitation controller based on fuzzy neural network[J]. Power System Technology, 2005,
29(1): 50-55(in Chinese). [7] LA, Fh, WIEG. JTBOIVEAL IR 2D A s ML & Il g 42l SRmg i 52
[31. /KK HLZAR, 2007, 26(5): 143-148. Wang Deyi, Yan Wei, Yang Guoging. Study on
synchronous generator excitation control tactics based on fuzzy evaluation of power system[J]. Journal
of Hydroelectric Engineering, 2007, 26(5): 143-148(in Chinese). [8] &4, BR@EZE. Rk T HHUALE
BRI AP IDEE RIS BT [3]. Pl TR R 22243k, 2008, 35(1): 54-59. Zhao Jun, Chen Jianjun.
Design of the fuzzy neural PID controller based on hybrid PSO[J]. Journal of Xidian University, 2008,
35(1): 54-59(in Chinese). [9] i, JAgErh, (DREME, 5. T BRI BEENERKE A HHLAIPID IR
RS SHAALI]. PEAENL TR, 2009, 29(26): 101-106. Kou Pangao, Zhou Jianzhong, He
Yaoyao, et al. Optimal PID governor tuning of hydraulic turbine generators with bacterial foraging
particle swarm optimization algorithm[J]. Proceedings of the CSEE, 2009, 29(26): 101-106(in
Chinese). [10] Frfy, S, sKRAIRS, 4. JE AL HIEM ER U A B R G AL e hIHoR 9],
WA, 2008, 32(3): 47-51. Chen Fen, Ma Hongzhong, Zhang Limin, et al. A genetic algorithm
based optimal excitation control for wind power system using DC generator[J]. Power System
Technology, 2008, 32(3): 47-51(in Chinese). [11] Kennedy J, Eberhart R. Particle swarm
optimization[C]//IEEE Inf. Conf Neural Networks. Perth, Australia: IEEE, 1995: 1942-1948. [12]
Zwe-Lee Gaing. A particle swarm optimization approach for optimum design of PID controller in AVR
system[J]. IEEE Transaction on Energy Conversion, 2004, 19(2): 384-391. [13] Hfi#fE, &=%%, £
BRE. BT RORIREUCAL T H B FISPID I 185 [J]. W Rk HARBIAAR, 2008, 48(H4T12): 1863-
1867. Xiao Jianmei, Li Junjun, Wang Xihuai. Automatic voltage PID regulators based on particle
swarm optimization[J]. Journal of Tsinghua University: Science and Technology, 2008, 48(S2):
1863-1867(in Chinese). [14] filfEfE, g, MERA, . WL PSO PRI B FE A sl [a]. B
RHE K2 E2AR: HRBIEIR, 2009, 37(3): 102-105. He Yaoyao, zZhou Jianzhong, Yang Junjie, et al.
Chaotic PSO cascade optimal dispatch algorithm and implement[J]. Journal of Huazhong University of
Science & Technology: Natural Science Edition, 2009, 37(3): 102-105(in Chinese). [15] J5u, #hT
T BN RGIELMERIIM]. dbat: BREEMREE, 1993: 61-71. [16] FhgkR, FakdE, Yum, 2. ERE kR
HUSALB RG], Jbat: PR AL, 2005: 70-109.  [17] Rl KK, 25K, &, JEFTent
WL IR EIR AR T RRLL AL D], R LR SHEFHIR, 2007, 29(1): 103-106. Cheng Zhigang,
Zhang Liqing, Li Xiaolin, et al. Chaotic hybrid particle swarm optimization algorithm based on Tent
map[J]. Systems Engineering and Electronics, 2007, 29(1): 103-106(in Chinese). [18] &I, &4
W, BN, JETITAERERIIPIDSHEE ik LI [I]. [ AL TRE244, 2003, 23(8): 206-210.
Xu Feng, Li Donghai, Xue Yali. Comparing and optimum seeking of PID tuning methods base on ITAE
index[J]. Proceedings of the CSEE, 2003, 23(8): 206-210(in Chinese).

AT RPCE
1. s, FRAFHL, BERER], 25 WL PEY BOR T RESEAAE K B B A TS R R T[] 4R, 2006,30
(20): 25-28

2. ¥ B, RIEHE, BRACE, 5 PR AR S A ) ek AL S D], MR, 2006,30
(11): 6-10

3. A IR VLA TG BRI I ) R ) AR R i I [I]. MR, 2009,33(7): 42-46

4. Bl XIRIE 406U A I R A XU VR A N 7 VA 9], MR, 2009,33(9): 67-71

5. i B skife EE ) SEFRT R 1 AL 2K (B e rnoul AR B R - 6 fur 0 HR R Y.
i

[J]. MR, 2008,32(12): 60-63

6. WTT| MR MR REIE R IR )R Ak Sk T e R i o B U R SIS 3] LR, 2008,32(16): 71-
75

7. A IR GEFTCSCHE AR R PR LI o RGP 2E w5 vk [T]. FEM AR, 2008,32(8): 47-
52

8. Pt MM RERNE JETUCHECIE W AR O S A ], MR, 2008,32(17): 84-89

9. EfEfE P BOXIE BR8N A B e s [3]. BB, 2008,32(19): 50-55



10. LR M W ST o TR P R /s e SR ) s AL ) B Gy T 3] H B, 2008,32(7):
66-71

11. B A S B SRR R AR Mg R G [T g LT 3L S 0 T FBA LR ) & B AR S e A Il s il AR
[J]. FMHAR, 2008,32(3): 47-51

12. Ji{fy JEgdrh 25 tE R i) i Bl R S LR IHTION[]. BB AR, 2008,32(4): 61-66

13. 5K 3¢, XK. BE N R TR ST S AR TE AR R IR I [3]. HE B, 2006,30(8): 19-24

14, AEJR B | R i | B3R | ST A D PR e R A SR 0 2 HAs S s L[], M ELAR, 2007,31(11): 33-
37

15. =% PRI IR | H A5 | SE5AE 158 LME A 2 B S T b O sh &5 5 FI28 B LR S e P[], w4
A, 2007,31(6): 14-18

Copyright by HM# A



