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Calculation Method for Emergency Time of Three-core Cable in Distribution System

FU Mingxing'?, MA Hongzhong', LI Shengchong', WANG Guangming’, GUO Xiangqi’
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China; 2. Yancheng Power Supply
Company of State Grid Jiangsu Electric Power Company, Jiangsu Yancheng 224002, China; 3. Nanjing
Power Supply Company of State Grid Jiangsu Electric Power Company, Nanjing 210008, China)

Abstract: When three-core cable in distribution system needs to load larger emergency loads for other line fault or
power repair, the time the cable can resist the overload is an urgent issue for cable running and monitoring depart-
ment. The 10 kV three-core cable is taken as the research object in this paper. Firstly, a cable transient thermal cir-
cuit model is established, and the transient temperature rise of the cable is divided into two parts, the steady state
component and five transient components including different thermal time constant. Secondly, by means of the meth-
od of data fitting, the parameters of different transient components are determined, then the calculation formula of
cable emergency time is obtained under the action of emergency loads. Finally, the transient temperature rising ex-
periments are designed under different emergency loads. The experimental results show that, using the proposed
method the emergency time of cable can be calculated accurately, which provides the basis for the emergency capa-
bility evaluation of the three-core cable and power emergency dispatching.
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Fig. 1 Basic model of transient thermal circuit

of three-core cable
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Fig.2 Transient thermal circuit simplified model of cable
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Fig. 4 Equivalent model of transient thermal circuit of

three-core cable
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Fig. 5 Thermal circuit operation model of three-core cable
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Fig. 6 Current and temperature monitoring curve
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Fig.7 Test system of emergency load on three-core cable
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Fig. 8 The physical map of temperature rise

test on three-core cable
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