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Abstract: Frequency feedback control is one of the main approaches to maintain the frequency stability of power gird.
The small-signal model for frequency stability analysis is built considering frequency feedback control coefficient and
power grid topology. The range of frequency feedback control coefficient to improve the frequency stability of power
grid is derived using the small-signal model. The sparse promoting algorithm based on multi-objective particle swarm
optimization (MOPSO) algorithm is introduced to optimize frequency feedback control coefficient matrix. The optimal
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Fig. 4 Illustration of non-zero elements of frequency feedback
coefficient matrix in IEEE-39 benchmark: (a) Result
using algorithm in [13] needs 3 communication lines,
which are among generator node 1 and generator n-
odes 3, 6, 9, respectively; (b) Result using the proposed
method needs 2 communication lines, which are among
generator node 5 and 6, generator nodes 7 and 8, respec-
tively

% 2 TEEE-394R /& M| X, & 430 & R Mt & #0048 4k
R

Table 2 The results of frequency feedback coefficient
matrix of IEEE-39 benchmark
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Table 3 The results of frequency feedback coefficient
matrix of local north Shaanxi power grid
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Fig. 6 Time domain waveform of north Shaanxi power gird

with localized controlled governors: (a)(c)(e) are the
frequency deviation curve for the algorithm in [13], the
proposed method based on the linear model and the non-
linear model, respectively; (b)(d)(f) are the mechani-
cal power curve for the algorithm in [13], the proposed
method based on the linear model and the nonlinear

model, respectively
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Table 4 The algorithm running time to solve frequen-
cy feedback coefficient matrix of local north
Shaanxi power grid
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