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Classification of UPFC transmission line fault detection based on TET

LI Qi, WANG Hong, WANG Pei, YANG Jie

( Ultra High Voltage Branch of State Grid Xinjiang Electric Power Co. , Ltd. , Urumqi 830002, Xinjiang, China )

Abstract: A new transmission line fault detection and classification scheme is proposed to cope with the impact of Unified Power Flow
Controller on traditional distance protection. The scheme employs the transient extraction transform( TET) operator for fast fault detection,
followed by fault classification by classifiers such as BP neural networks, support vector machines, decision trees and random forests. This
solution employs the transient extraction transform operator for rapid fault detection. It utilizes the inter-sample difference of the modal
current TET operator to quickly detect fault occurrences, followed by classification and identification using TET features of the three-phase
currents and grounding current within one post-fault cycle. The aim is to enhance detection speed, improve classification accuracy,
strengthen noise resistance, and provide more reliable protection for UPFC transmission lines. Simulation results show that the TET features
enable the BP neural network, support vector machine, decision tree and random forest classifiers to achieve average classification accuracies
of 99.71%, 99.82% , 99.89% and 99.93% , respectively, and the detection times are all within 5 ms. Compared to traditional methods, it
demonstrates high accuracy, superior dynamic performance, and enhanced classification accuracy, while being unaffected by
overcompensation operations, fault types, or fault locations. The validation of this scheme on the OPAL-RT real-time simulation platform
also confirms its effectiveness in quickly and accurately detecting and classifying various faults in UPFC compensation lines.
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