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Tab.l Dominant low frequency oscillation
modes of 36-bus benchmark system

Pk A X AR / Ha, FHIE L / %
1 0.7835 1.4606
2 1.0273 2.9250
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Fig.2 Active power signal of tieline between BUS,y and
BUS;, with single-phase short-circuit of BUS,,
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Tab.2 Primary results of system response
signal analysis by Prony method

4.1.1

B fi/Ha 8/%  f/Hz 8,/ %
1 0.77443 339229 1.03008 4.20612
2 0.78428 175578 1.02572 3.20925
3 0.77927 177054 1.02622 2.90669
4 0.78153 139939 1.02738 3.14468
5 0.78190 1.67291 1.02475 3.22610
6 0.78088 1.70966 1.02178 2.84138
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Tab.3 Final results of system response
signal analysis by Prony method

ik fi/Hz 8/%  fo/Hz 8,/ %
Prony ¥ 0.78038 1.95010 1.02599 3.25570
FRAEMTTH 078350 1.46060 1.02730  2.92500
e/% 039821 33.51362 0.12752 11.30598
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Tab.4 Primary results of system response

signal analysis by ARMA method

BARE  fi/Hz 8/ %

0.77682  2.83828
0.77734 291488
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0.78387  1.96885
0.78122 149668
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Tab.5 Final results of system response

signal analysis by ARMA method

K /M 8/%  fi/He  8/%

ARMA % 0.77995 2.16497 1.02627  3.36205
FEAEMETSY 0.78350 1.46060  1.02730  2.92500
e/ % 0.45310 4822470  0.10026 14.94188
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Comparison of applicability in low frequency oscillation mode
identification between Prony and ARMA
WU Chao',LU Chao',HAN Yingduo', WU Xiaochen?,LIU Yongjun
(1. State Key Laboratory of Control and Simulation of Power System and Generation Equipment,
Department of Electrical Engineering and Electronic Application,
Tsinghua University, Beijing 100084, China;

2. Technology Research Centre of China Southern Power Grid,Guangzhou 510623, China)
Abstract: Prony and ARMA (Auto Regressive Moving Average) are two typical methods of characteristic
parameter identification used in the low frequency oscillation mode identification of power system. Based on
the elementary principles,their applicability to different kinds of signals is comparatively assessed in signal
modeling concept and model parameter estimation. For the systematic study of low frequency oscillation
mode identification,these two methods are employed to process the simulative data,which are the response
signals of 36-bus benchmark system after obvious disturbance excitation and the similar noise signals. The
results of analysis show ARMA has better applicability than Prony.

Key words: low frequency oscillation; mode identification; applicability; Prony method; ARMA method



