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Fig.1 Single-generator power system
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Fig.2 Energy structure for single-generator system
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Fig.3 Equivalent circuit for single-generator system

B3 b, A Sk &R T R 2 %5 7 1), HLIE
T Fon ] SRR Z %710 . R BLR R FEHOT
kU R A R s BERR RETT I 1 B R R S BE A BE
DIV B B N 7 S N SR R TN VB R R )
WAEIRG IR eI REFT RE 10 R B ARG RE &L,
T RE M CIR 5 R MR AU B BT EAR
BRSO ST ORI AR IR 5 15 B Ik 7 RE B
DAL 3 5 R 2 AT, A AR H B Y Uk 1 BE 1 2
REHE 2 AR REE 2. ARKME. RS
RERE IR M 22 A IR G e R SR —
AR BOBLR GER SR B S O A T LY R F

64

- RFE -

EEERNZH ARG, TEd SRR /T L
2 FH oL 6 BHE HEA T ISR 357 ) L3

2 HERABRSIEREELHE

AR e BT R —, AR —
D5 AT AR AR 3 U5 FR 43 08 X 0 8 0o 0 48 7 46 hy A+
A

TE 55 850 B b B T U 6 R 2 0 T B i
FRAL A R L TR R T . QR AR P —
P, W Ry B 5 5 5 B Z AN SR R 7 U . R 0 Y5 6
B 4 pros o w, B w, FoRTT XHE L ROR
7 SCHL I iR 35 R E L R F R

Julidt (2)

Y

B4 RFEEMSGZE

Fig.4 Method for locating oscillation source
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Fig.5 Equivalent circuit of generator in Thevenin form
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Fig.6 Mechanism of negative damping oscillation
induced by excitation system
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YANG Yigiang, LIU Tianqi, LI Xingyuan, et al. An (#RiEE R&HT)
Discussion on Energy Mechanism of Negative Damping and Oscillation Source Locating
Method Based on Equivalent Circuit Method

YANG Yigiang"'*, LIU Tianqgi', LI Xingyuan', WANG Feng', ZHAO Rui'
(1. School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China;

2. School of Automation and Electronic Information, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract: In order to explain the mechanism of forming oscillation source in free oscillation, an equivalent circuit method based
on the energy method is proposed. The equivalent circuits of various parts of the power system are developed, and the
equivalent circuit of the system is obtained by combining them together. According to the circuit theory, an oscillation source
locating criterion calculated with integral is converted into a variety of criteria represented by phasors. Three criteria are
proposed for locating the oscillation source of the excitation system. By converting the three criteria into criteria represented by
phasors and combining them together, the mechanism of forming oscillation source in the excitation system is analyzed. The
correctness and effectiveness of the methods are verified by simulation. The methods proposed can be used to locate the
oscillation source in the excitation system online and analyze the mechanism of oscillation source formed by inappropriate
excitation parameter setting.
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