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Forced disturbance-source locating based on phase-angle

between power and frequency fluctuations
JIANG Ping,ZHENG Binqing, FENG Shuang
(School of Electrical Engineering,Southeast University, Nanjing 210096, China)

Abstract: In order to accurately and rapidly locate the forced disturbance-source of power system,an online
monitoring and locating method based on the wide-area measurement system is proposed,which compares
the phase-angle between the active power fluctuation and the voltage frequency fluctuation. If generator is
the disturbance-source,the angular frequency fluctuation phase-angle is in advance of the power output
fluctuation phase-angle and the angle difference is less than 90°. On this basis,the branches of network are
analyzed according to the energy function and disturbance propagation. If the absolute phase-angle
difference between the active power fluctuation of a branch and the voltage frequency fluctuation is less
than 90°,then the oscillation energy flow of the branch and the active power flow have same direction,the
disturbance-source of power system can then be located accordingly. The TLS-ESPRIT algorithm is adopted
to directly obtain the phase-angle of fluctuation when the system is in steady state,the time when the
oscillation enters the steady-state stage is not required,and the influence of transient components and
abnormal data could be eliminated. Calculative results of case study verify the feasibility and validity of the
proposed method.

Key words: low-frequency oscillation; disturbance-source locating; phasor; dominant frequency; phase
identification; wide-area measurement system
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