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of AGC regulating capacity
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Table 1 Data of the numerical example
KBHEALKS Pep./MW w, /MW {P:..»Pc..} /MW (At LA} {A7 LA {a,,b}
1 302 20 {320,118} {2.5,320} {1,210} {0.006,4. 3}
2 262 15 {276,121} {3.5,274} {1.25,193} {0.006,4.6}
3 131 12 {160,92} {3,160} 10. 75,121} {0.018,2. 3}
4 215 15 {250,80} {2,246} {1.5,180} {0.012,3. 1}
5 120 {135,95} {1.75,135} {0.5,95} {0.009,3. 8}
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Table 2 Simulation results

Z:g AY /MW AT/MW  APg,/MW I/
1 18 (1) 20 (3) 13.7 1 645,273
2 12(5) 15(4) 8.3 1392, 207
3 12(3) 12(2) 12.0 765. 380
4 15(2) 10¢5) 15.0 1 200, 350
5 7(1) 7(1) 7.0 660. 030
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ANN BASED DYNAMIC SECURITY REGIONS OF DYNAMIC SECURITY
ANALYSIS OF POWER SYSTEM

Yan Yu, Liu Tiangi(Sichuan University, Chengdu 610065, China)

Abstract: Using the strong imitation characteristics of high-dimensions spaces based on ANN, this paper can imitate the
dynamic security regions (DSR) more accurately, reduce mistakes in judging border points, the stable points or the unstable
points, and overcome the bigger error brought by the hyper-plane theory approximately imitating power system DSR. At the
same time, to some fault, this paper builds the ANN stable remain imitation machine used by the critical cutting-time (CCT)
and defines the stable remains of running points on power system. The test on the 3-machine 9-bus model of PSASP proves the
correctness of the theory and the higher accuracy of DSR than that imitated by the hyper-plane theory.

Key words: security analysis of electric power system; dynamic security regions (DSR); artificial neural network (ANN)
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(k3% 21 @ continued from page 21)

DETERMINATION OF AGC CAPACITY REQUIREMENT AND REGULATION
STRATEGIES CONSIDERING PENALTIES OF TIE-LINE POWER FLOW DEVIATIONS

Zhao Xueshun', Gan Deqgiang', Wen Fushuan'?, Huang Minxiang', C. W. Yu®, C. Y. Chung®
(1. Zhejiang University, Hangzhou 310027, China)
(2. The University of Hong Kong, Hong Kong, China)
(3. Hong Kong Polytechnic University, Hong Kong, China)

Abstract: In a competitive electricity market, AGC services are either contracted via negotiations between the market operator
and generation companies concerned, or procured via a certain form of auction. A new {ramework to determine AGC capacity
requirement and to deal with regulation strategies under uncertain demand in a competitive electricity market is presented in this
paper. First, the stochastic characteristics of AGC services are analyzed. A stochastic optimization decision-making model for
determining optimal AGC capacity requirement is then developed, followed by a pricing analysis which reveals that a trade-off
between economic efficiency and system security must be made by the market operator. Finally an optimal AGC regulating
algorithm is suggested. A numerical study is given to further demonstrate the essential features of the proposed model and
method.

This work is jointly supported by a Specialized Research Fund for the Doctoral Program of Higher Education (SRFDP),
China and a Seed Funding Project from the University of Hong Kong.

Key words: electricity market; ancillary services; automatic generation control ( AGC); penalties of tie-line power flow
deviations; demand uncertainty



