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ABSTRACT: To improve real-time monitoring level of low
frequency oscillation in power grids, on the basis of analyzing
low frequency identification methods based on auto-regressive
moving-average (ARMA) and wide area measured noise like
signals, an order determination approach for ARMA model
based on singular value decomposition is given; then it is
proposed to identify the dominant mode of low frequency
oscillation by ARMA spectral estimation after the parameters
of ARMA model are identified; finally, combining with
engineering practice, a wide area measurement system (WAMS)
based on-line identification framework for low frequency
oscillation modes is put forward, which mainly composes of
data preprocessing, parameter tracking of low frequency
oscillation mode based on ARMA model and sliding window,
and identification strategy of dynamic response signals under
large disturbance, etc. By means of time-domain simulation of
testing system and the analysis on noise like data measured in
China Southern Power Grid by WAMS, it is indicated that the
proposed approach can identify the dominant mode of low
frequency oscillation accurately, especially, higher parameter
identification accuracy can be attained for weak-damping mode,

so the proposed approach is practicable.
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Tab.1 Dominant low frequency oscillation modes
of the 4-machine 2-area test system
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Tab.2 Dominant low frequency oscillation modes
of the 4-machine 2-area test system

4 i 1 s 2

PiH/Mz FJE/% IRfE/dB  Mi%/MHz  FJE/%  IE{EH/dB
1 0.614 9.23 15 1.423 38.15 4
2 0.611 8.80 16 1.413 29.68 6
3 0.614 8.44 14 1.362 23.67 5
4 0.619 8.12 15 1.358 2433 5
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def

Opor =—20log,

(7

b P éOTW@%‘/’%EﬁJHJﬁ&Z)
M Hz BHLJE/%

i 0.612 5 Hz 40.32 19.24
1.438 5 Hz 29.53 7.21

- 0.612 5 Hz 41.24 21.62
1.438 5 Hz 30.12 9.53

3 0.612 5 Hz 41.80 19.32
1.368 7 Hz 30.36 6.30

" 0.612 5 Hz 42.85 21.66
1.368 7 Hz 31.52 10.57
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