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Fig.1 Flowchart of disturbance source identification
based on cutset energy
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Fig.3 Cutsets of an 8-machine system
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Fig.5 Cutset energy under load disturbance

®1HE

&b =

REANMEZRNAIIHANEA-—LREE
Tab.1 Normalized sensitivity of cutset energy to
active power oulput of generator
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Disturbance source identification based on cutset energy
and sensitivity for forced power oscillation
WANG Nana'?,LIAO Qingfen', TANG Fei',LI Wenfeng’
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. Central Southern China Electric Power Design Institute, Wuhan 430071, China;
3. China Electric Power Research Institute, Beijing 100085, China)

Abstract: The continuous and cyclical small disturbance in power system may cause forced power
oscillation on tie line. It is difficult to locate the disturbance source. A method based on cutset energy and
normalized sensitivity is proposed to identify the disturbance source of forced power oscillation,which,based
on the energy conversion characteristics of forced power oscillation,defines the concept of cutset energy,
identifies the disturbance source according to the flow of cutset energy,and recognizes the critical generators
by analyzing the normalized sensitivity of cutset energy to the active power output of generators. Its
correctness and practicability are verified by the case studies for an 8-machine system and the Central
China Grid system. Based on the dynamic network information provided by the wide area measurement
system,the proposed method can online identify precisely the cutest where the disturbance source of forced
power oscillation caused by prime mover power disturbance or load disturbance locates.

Key words: electric power systems; wide area system; forced power oscillation; cutset energy; sensitivity

analysis; disturbance source identification



