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Fig.3 Step response of G,’s governor system and
its equivalent first-order system
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Fig.5 Open-loop model of FASF
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Minimum frequency prediction of power system after disturbance

based on equivalent model of governor system
LUO Qiheng, WANG Xiaoru, LIU Jingiang, WEN Da
(School of Electrical Engineering,Southwest Jiaotong University, Chengdu 611756, China)

Abstract: The minimum frequency prediction of power system after disturbance is an important part of po-
wer system frequency safety and stability analysis. A minimum frequency prediction model of power system
after disturbance based on the first-order equivalent model of governor system is proposed. On the basis of
the traditional average frequency response model, the dynamic model of each governor system is equivalent
to the first-order model, and different types of linearized approximation of the governor system’s feedback
input are carried out to realize the open-loop processing of the closed-loop model framework of average
frequency response. Finally,according to the boundary conditions of minimum frequency occurrence time, the
nonlinear algebraic equation of the maximum frequency deviation of the coupled system is established, by
solving which, the minimum frequency is obtained. By comparing the calculative results of the proposed
model with the simulative results of 10-machine 39-bus system in PSS /E,it is proved that the proposed
model can quickly and accurately calculate the minimum frequency of power system after disturbance.

Key words: electric power systems; minimum frequency prediction; governor system; first-order equivalent

model;linearized approximation ;open-loop;nonlinear algebraic equations
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N
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—TI +Te )=0
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