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Table 1 Top 10 weak nodes under each transfer plan
. Htr % 1 Feftrg 2 HftrE 3
W TR, W TR R, WA IR R,
1 18 1.390 33 1.463 8 0.620
2 17 1.401 32 1.468 9 0.625
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5 15 1.465 17 1.551 12 0.638
6 32 1.468 30 1.575 13 0.657
7 31 1.487 16 1.597 14 0.667
8 14 1.493 15 1.630 15 0.681
9 13 1.541 29 1.660 16 0.699
10 30 1.575 14 1.665 17 0.747
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A voltage weak node identification method considering fault

reconstruction in distribution networks
YANG Junwen'?, SHANG Lei"?, YE Xinzhi®, LIU Chengxi'*, DONG Xuzhu'?
(1. School of Electrical Engineering and Automation, Wuhan University , Wuhan 430072, China;

2. Hubei Engineering and Technology Research Center for AC/DC Intelligent Distribution Network , Wuhan 430072, China;
3. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing Power Supply Company, Nanjing 210008 , China )
Abstract: The voltage crossing limit problem is gradually highlighted and the stable operation of the system is becoming
increasingly complex in the context of building a new distribution system. In this paper, based on the holomorphic embedding
method, the offset characteristics of node voltage indicator trajectories under topology changes are studied, and a weak node
identification method considering fault reconfiguration in distribution networks is proposed. Firstly, the node voltage index and
distribution network voltage visible safety region are derived and constructed based on the idea of decoupling power system.
Then, the node voltage index trajectory is solved based on the holomorphic embedding method. The concept of voltage index
offset distance characterizing the trajectory characteristics is defined, and the probabilistic voltage index trajectory solution
method is proposed taking into account the topology changes after the fault in distribution network. Finally, the weak node
evaluation index system and identification method are proposed according to the relative position relationship between the
voltage visible security region of distribution network and the node voltage index trajectory by considering the normal state and
N=1+1 fault state operation conditions of the distribution network. Using the IEEE 33-node distribution system as an example
for arithmetic analysis,the results show that the proposed method can realize the visual monitoring of the node voltage status and

accurately identify the weak nodes.
Keywords : holomorphic embedding method ; weak node ; fault reconstruction; node voltage index; voltage safety region; voltage

stability boundary
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