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Power market short-term equilibrium model based on PI controlling
CHEN Xu, ZHANG Ping, SONG Zheng-giang
(Motor and Electronic Engineering Department, Yangzhou Vocational College, Yangzhou 215011, China)

Abstract: In this paper, a short-term equilibrium model based on PI controller is set up. With the application of control theory,
sufficient conditions are presented. With MATLAB, the IEEE 6-generator 30-bus system is used to demonstrate the proposed method.
Results show that after introducing PI controller into the proposed equilibrium model, power market equilibrium can be got easily and

stably even when power demand is changed suddenly.
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Fig. 1 Equilibrium model of electricity market
based PI controller
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Fig.2 The frame of power price feedback in competition market
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Fig. 3 Response curves of power in Curnuo situation
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Tab.1 Cost function and dynamic adjustment coefficients

wwm | A | a | b ¢
1 3 0 2 0.02
2 4 0 1.75 0.0175
3 2.5 0 3 0.025
4 3 0 3 0.025
5 2 0 1 0.0625
6 4 0 3.25 0.00834
4 ZHi

ARSCRIF 7 T M RERA el 5)
NSV T, FRIE IR T AR
SCHER T ROBCEBERY, sk RS fE S, 135
T PI BAIEEI AT AL, BRI
Matlab TR ALHA R ) T35 O AL LT 7 L.
BEH

[1] Alvarado F L. The Stability of Power System Markets[J].
IEEE Trans on PAS, 1999,14(2):505-511.

[2] BEEME. SEDIBmBRTEEL AR RE—I

¥k “8e14” KEMMERI BARFEINL,
2003, 27 (18) :23-27.
XUE Yu-sheng. The Way from a Simple Contingency to
System-Wide Disaster—Lessons from the Eastern
Interconnection Blackout in 2003[J]. Automation of
Electric Power Systems, 2003,27(18):23-27.

[3] BT, EEE, FTEX. BITSHREERRE R
[J1. A RZE A B4k, 2003, 27(12): 21-27.

LAI Ye-ning, XUE Yu-sheng, WANG Hai-feng.
Electricity Market Stability and Its Risk Management([J].
Automation of Electric Power Systems, 2003, 27(12):

21-27.

(4] 48, SN, @b ZRPrRoMTBEITHRE
Hrna L] ARGKASML, 2003, 27(8): 24-29.
XU Qun, XUE Yu-sheng, XIN Yao-zhong. The
Influencces of Competition Sufficiency on Power Market
Stability[J]. Automation of Electric Power Systems,2003,
27(8): 24-29.

(5] FEEME, RE, @G, 5 HELENREISN

BN AN (—) BEIREISIRE S (]
BRI HBML, 2004,28(7): 29-34.
XUE Yu-sheng, XU Qun, XIN Yao-zhong,et al. Dynamic
Simulation and Countermeasure Analysis of California
Power Crisis, Part One Models and Qualitative
Analyses[J]. Automation of Electric Power Systems,2004,
28(7):29-34.

[6] Duy Huu Manh Nguyen, Kit Po Wong. A General
Stability Metric for Competitive Power Markets[J]. IEEE
Trans on Power Systems, 2000, 19(2):320-325.

[7] LIU You-fei, Ni Y X. Control Theory Application in
Power Market Stability Analysis[A].In: 2004 IEEE
International Conference on Electric Utility Deregulation,
Restructuring and Power Technologies (DRPT2004)[C].
2004. 562-569.

[8] Stothert A, Macleod I. Competitive Bidding As a
Control Problem[J]. IEEE Trans on Power Systems, 2000,
15(1): 88-92.

WS HHA: 2007-12-26;
EHE N
M A (1967-), %, #IF, IR F A A e heT;
O (1959-) B, sk, TEHMRAAAEHE

&M@ HEY: 2008-04-07

#;
RIiE3% (1974-), B, #+, T E2HMAFTOQAHLAT

3% . E-mail:zhenggiangsong@yahoo.com.cn

(k4% 5 R continued from page 5)

YANG Ping, LIU Wei-dong. Study on Group Decision
Making in the Hierarchical Evaluation Process Based on
Evidential Reasoning[J]. Systems Engineering and
Electronics, 2002,24(2):41-44.

(16] A RENLIKK, T34, % 2 HirE EREMZ 4TI E
B Ak 3 E R B VE A Y D1
&,2002,26(2):54-58.

LU Zhi-gang, ZHANG Wei, WANG Xin-hua, et al.
Application of Multi-object
Comprehensive Evaluation of Economic Operation
Situation of Electric Power Enterprise[J]. Power System

Multi-layer  Fuzzy

Technology,2002,26(2):54-58.

Wi BHR: 2007-12-27
EEE:

AAER (19635, B, 4%, HEEFIF, TEAFY
7} B IBAT B SATHR; E-mail:xiansun@ysu.edu.cn

% (19820), &, MEAMEL, TRAFLREH
BATBATM AR

% & (1964-), %, HABFE, LENFLMALF
I,


http://www.cqvip.com

