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Fig.1 Equivalent circuit of energizing no-load transformer
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Fig.2 Zero sequence equivalent circuit of
energizing no-load transformer
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Fig.3 Zero-sequence equivalent circuit model of
transformer out-of-zone fault
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Fig.4 Zero-sequence equivalent circuit model of
inter-turn short circuit fault
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Fig.5 Zero-sequence equivalent circuit model of
inter-turn short circuit fault
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Fig. 6 Protection logic
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Fig.7 Flow chart of protection judgment logic
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Table 1 Simulation results of transformer
no-load switching-in
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Table 2 Simulation results of earth
fault outside the transformer
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Table 3 Simulation results of primary
winding inter-turn fault
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Table 4 Simulation results of secondary
winding inter-turn fault
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Table 5 Simulation results of inter-turn fault
for no-load switching-in 0°
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Table 6 Simulation results of inter-turn fault
for no-load switching-in 45°
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Table 7 Simulation results of inter-turn fault
for no-load switching-in 90°
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A new criterion for inter-turn short-circuit fault recognition for

new energy grid-connected transformer
XING Wu, GUO Xiao, WANG Zhe, ZHAO Shiyuan
(Nanjing SAC Power Grid Automation Co.,Ltd.,Nanjing 211151, China)

Abstract:In order to increase the transmission capacity of the new energy grid-connected transformer, a two-voltage three-
winding transformer with star-angle-angle connection form is adopted. The sensitivity of the differential protection is insufficient
when an inter-turn fault occurs on the low-voltage side of the transformer. At the same time, the transformer inrush current
blocking criterion blocks the differential protection and extends the fault removal time when the transformer is closed at no-load
during the inter-turn fault. Based on the zero-sequence equivalent loop of the new energy grid-connected transformer, the inter-
turn fault identification criterion is proposed by using the characteristics of the out-of-area fault and the inter-turn fault. The
proposed criterion which is not affected by the magnetizing inrush current has higher reliability and quicker action than the
principle of differential protection does. The electromagnetic transient real time simulation system ( RTDS) is used to perform
fault simulation, which verifies the validity and reliability of the new criterion. Therefore, the new criterion can be used to
identify transformer inter-turn faults and make up for the deficiency of differential protection.
Keywords : new energy grid-connected transformer ;inter-turn short-circuit fault ; magnetizing inrush current;real time simulation

system ( RTDS) ;zero-sequence equivalent circuit; differential protection
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Intelligent forecast of fault risk in active distribution networks

considering network reconfiguration
TANG Haiguo', ZHANG Di', LIU Chengying®, REN Lei', LI Jiayong’
(1. State Grid Hunan Electric Power Co.,Ltd. Research Institute, Changshang 410007, China;

2. College of Electrical and Information Engineering, Hunan University , Changshang 410082, China)
Abstract ; After occurrence of natural disasters,active distribution network ( ADN) can promptly restore power supply to some
critical loads through tie-line switching and flexible distributed generation (DG) ,and thus the fault risk is effectively mitigated.
A data-driven multi-dimensional intelligent forecast approach for the fault risk levels in ADNs is proposed in this paper. Firstly,
a feature selection method based on Chi-square test (X*) and Pearson correlation coeffects is developed to analyze the strength
of fault correlation factors from multiple dimensions and the optimal set of fault features is obtained. Then,an optimal network
reconfiguration model is established for the damaged ADNs considering DG integration, and consequently the heterogeneity of
the line importance can be taken into account which provides a solid foundation for the classification of fault risks. Furthermore
an intelligent forecast model for ADN fault risk levels is established based on extreme gradient hoostig ( XGBoost ) algorithm.
Finally,the numerical tests on IEEE RBTS Bus6 distribution network demonstrate that the proposed approach achieves a
predication accuracy 3.17% higher than back propagation ( BP) neural network does. The proposed approach has good
generalization capability , thus providing an important basis for the fault risk management in ADNs to effectively reduce the fault
loss.

Keywords : active distribution network ;distributed generation;fault risk ; network reconfiguration ; data-driven;feature selection
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