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Fault recovery strategy of active distribution network considering the coordination

between islanding partition and three-terminal intelligent soft open point

XIA Zhouwu', MA Wenzuo', YANG Dechang”
(1.State Grid Jibei Electric Power Co., Ltd., Beijing 100054, China;2.College of Information and Electrical Engineering,
China Agricultural University, Beijing 100083, China)

Abstract: The integration of distributed generation and intelligent soft open points into the distribution network has led to
significant changes in its form and characteristics, gradually evolving into an active distribution network. Improving the
load recovery rate in the power outage area through island partitioning is a crucial aspect of enhancing the reliability of
active distribution networks during the fault recovery stage. Therefore, a fault recovery method is proposed for active
distribution networks, which combines three-terminal intelligent soft open points with island partitioning. Firstly, a time-
series island partitioning model based on the power supply capacity of distributed generation is established, considering
the combination scheme of adjacent islands. Then, the impact of the access of intelligent soft open points on the fault
recovery of active distribution networks and the influence of different access positions of three-terminal intelligent soft
open points are analyzed. Through second-order cone transformation, the nonlinear problem difficult to solve is
converted into a standard second-order cone model and solved. Finally, an improved IEEE 33-node active distribution
network is used for analysis to verify the effectiveness of the proposed method.
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Table 1 Effect of different dispatching schemes on

fault recovery of active distribution network

T Rz BAR BREFOFXE RKRl
TE KR/ fTBRE/ ik AR/ JRmZE/
(kWe+h) (kW-+h) 4% (kW+h) p.u.
1 4235.83 814.84 0.875 — 0.095 2
2 4105.37  1192.37 0.878 — 0.095 2
3 7417.13 662.98 0.983 105.83 0.069 4
R2 FARAFFTIHEMERLLER
Table 2 Fault recovery results of each period in scheme 1~3
E 3!
S e T O
(kW «h) (kW <h)
10:00—11:00 315.00 269.97 0.857
11:00—12:00 540.00 429.52 0.795
12:00—13:00 921.25 836.35 0.908
13:00—14:00 1 088.80 965.01 0.886
T2
spngg OSBRI e
(kW «h) (kW +h)
10:00—11:00 315.00 269.97 0.857
11:00—12:00 540.00 431.75 0.800
12:00—13:00 921.25 840.70 0.913
13:00—14:00 1 088.80 971.65 0.892
PIE
sy DO BRI e
(kW < h) (kW «h)
10:00—11:00 315.00 269.97 0.8570
11:00—12:00 540.00 540.00 1.000 0
12:00—13:00 921.25 921.24 1.000 0
13:00—14:00 1 088.80 1084.70 0.996 6
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Figure 7 Active and reactive power of three-terminal SOP
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Table 3 Effect of scheme 3 and 4 on fault recovery of

active distribution network

U E B BN FRRHOEX R

TR WER/ 1AL/ i ¢ BATIAE, R 2/
(kW «h) (kW <h) "R (kW +h) p.u.

3 7417.13 662.98 0.983 105.83 0.069 4

4 7654.91 741.98 1.000 101.23 0.0718
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Table 4 Fault recovery results of each period in scheme 4

HC B BN/ R A/ {4t i 4
i Bt (kW +h) (kW «h) R
10:00—11:00 1035.00 1035.00 1.000 0
11:00—12:00 1 340.00 1 340.00 1.000 0
12:00—13:00 1790.00 1790.00 1.000 0
13:00—14:00 1 843.00 1 840.00 0.998 4
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