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ABSTRACT: Frequency response analysis could be based on
low order simplified models. Since the simplified model cannot
fully represent the dynamics of the original complex model, its
parameters are modal, that is, the parameters of the simplified
model would vary according to the frequency response. When
the system operation condition changes greatly, the parameters
need to be recalculated. Currently, there are few studies
evaluating the frequency performance of the system
considering the modal feature of the parameters. Therefore, a
frequency performance quantification method considering
modal feature of the simplified model based on the unified
structure model is proposed in this paper. Firstly, an adaptive
correction method for unified structural parameters considering
simplified parameter modal feature is proposed based on the
analytical relationship between system operating conditions
and unified structural parameters. Secondly, a calculation
method suitable for practical systems is proposed, taking into
account the effect of nonlinear control part. Finally, the
effectiveness of the proposed frequency performance
quantification method considering modal characteristics is
verified by simulation of New England 39-bus system and a

provincial power grid.
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Fig.1 Frequency dynamic closed-loop

block diagram of power system
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Table 5 Operation parameters of a provincial power grid
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a provincial power system
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each observation point and the unified structure

model under small operation mode

AR A
ML p
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x71 BITARYBMTRESERSERGRIOIEL
Table 7 Comparison of modified results and iterative
results under operation mode switching
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Fig. 7 Various methods are used to obtain frequency

trajectory comparisons when local equipment changes
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