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Thermal overload protection of transmission lines considering the influence of
UFLS under active power imbalance

CHEN lJing, XIONG Xiaofu, HU Jian, WANG Jian
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chonggqing University, Chongqing 400044, China)

Abstract: Power frequency and transmission line current show a distinct process of fluctuation, transition, and recovery
when massive active power imbalance occurs, which is caused by internal and external disturbances. Thus, attention should
be paid to the thermal safety of conductor, and reasonable protection strategy should be adopted during the recovery of power
system. In this paper, the dynamic characteristics of power frequency and line current are analyzed. Furthermore, the
influence of different UFLS schemes on the frequency recovery rate and conductor temperature rise response is also studied.
Thermal overload protection of transmission lines considering the influence of UFLS under active power imbalance is
proposed. The effectiveness of the proposed protection strategy is verified on IEEE 39-bus power system. The simulation
results show that different location, number and setting scheme of UFLS have different influence on conductor temperature
rise response and time delay of protection under different disturbances. The proposed overload thermal protection can
maximize the capacity of the transmission lines to withstand emergency overload, and avoid new cascading fault due to
conductor temperature off-limit when the power frequency is recovery.
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Fig. 1 Diagram of an interconnected power system
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Fig. 3 Influence of UFLS on conductor current and temperature
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Fig. 8 Dynamic response curves under active power imbalance due to load surge increase
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Fig. 9 Dynamic response curves under active power imbalance due to line faults
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