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Abstract

With the proposal of the goals of “carbon peaking” and “carbon neutralization” in China, the risk
probability of wind power connecting to power system is increasing gradually. Security and sta-
bility early warning technology has become an important link in the stability research of power
system. Aiming at the problems of small amount of data and low identification accuracy in the cur-
rent power system security and stability early warning strategy, a new method to improve the se-
curity and stability of early warning identification accuracy of power system integrated with wind
power is proposed. Firstly, the original big data collected by PMU is screened and dimensionless
preprocessed to extract the key characteristic data, generate the initial eigenvalue matrix required
for the stability amplitude early warning index, then number the area between the power system
monitoring terminal node and each node, determine the regional association relationship and cor-
responding association value, generate the network association multi eigenvector state detection
matrix, and then calculate the transfer function distance combined with the Vinnicombe distance to
judge whether the system is stable, and effectively improve the accuracy of system stability identi-
fication. Finally, the correctness and effectiveness of the proposed method are verified by a 10 ma-
chines and 39 nodes New England system integrated with wind power.
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Figure 1. A new algorithm of improving the early warning accuracy of security and stability of power system integrated with
wind power
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Figure 2. 10 machines and 39 nodes New England system integrated with wind power
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Figure 3. PMU current amplitudes
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Figure 4. PMU phase voltage amplitudes
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Figure 5. PMU current angles
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Figure 7. Vinnicombe distance data analysis results
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Table 1. Vinnicombe distance method and LOF method when power system is unstable
%= 1. BARGAFRER Vinnicombe BEE 545 LOF FABEITELR

21 TR Vinnicombe i £5{i LOF J7 =4l R R 2 AILTTE LOF J7i%
1 0 1.3174 h=0 h=0 h=0
2 0.3618 406.3303 h=-1 h=0 h=-1
3 0.0127 1.3527 h=0 h=-1 h=0
4 0.0087 0.97022 h=0 h=-1 h=0
5 0.3603 406.5946 h=-1 h=0 h=0
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Continued
6 0.0052 1.0366 h=0 h=0 h=0
7 0.0021 1.1193 h=0 h=0 h=0
8 0.0053 1.0648 h=0 h=-1 =-1
9 0.0010 0.94375 h=0 h=0 h=0
10 0.0016 1.4864 h=0 h=0 h=-1
11 0.0062 0.94375 h=0 h=-1 =-1
12 0.0012 1.0472 h=0 h=0 h=0
13 0.0021 1.0479 h=0 h=0 h=0
14 0.0005 1.0283 h=0 h=0 h=0
15 0.0002 1.1049 h=0 h=0 h=0
16 0.0018 0.97842 h=0 h=0 h=0
17 0.0037 1.5918 h=0 h=0 h=-1
18 0.0019 1.0185 h=0 h=0 h=0
19 0.0003 1.021 h=0 h=0 h=-1
20 0.0021 1.8139 h=0 h=0 h=-1
21 0.0044 0.94505 h=0 h=0 h=-1
22 0.0009 0.96877 h=0 h=0 h=-1
23 0.0017 1.811 h=0 h=0 h=-1
24 0.0023 1.0983 h=0 h=0 h=0
25 0.0004 1.0865 h=0 h=0 h=0
26 0.0002 1.1203 h=0 h=0 h=0
27 0.0012 1.4435 h=0 h=0 h=-1
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Table 2. Compared results of Vinnicombe distance and LOF methods
5% 2. Vinnicombe BEE %S LOF JAXTEHL 45 R

A S E ASLTT 1% LOF /% KT ER 2% LOF %1% /%
ARG 100 85.186 81.48 14.814 18.519
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