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Double-bridge unbalance current protection setting method for EHV shunt capacitor banks
considering temperature influence

WANG Ziqi, HE Jinghan, WANG Xiaojun, LUO Guomin
(School of Electrical Engineering, Beijing Jiao Tong University, Beijing 100044, China)

Abstract: There are a large number of capacitor units within a capacitor bank. The working environment is obvious
different among these units. The capacitance values can be influenced by temperature, thus affecting the unbalance current
protection’s reliability and sensitivity. The influence of temperature is discussed, which is based on double-bridge
unbalance current protection. The theoretical analysis is carried out, and the calculation formula of the unbalance current
due to temperature variation is obtained. The work in this paper also contains the simplification of the theory and practical
protection setting scheme. The results are demonstrated by simulation with PSCAD. This method has important value
both on theory and practical application.
This work is supported by National Natural Science Foundation of China (No. 51277009).
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Fig. 1 Capacitor internal fuse protection
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Fig. 2 Double-bridge unbalance current

protection wiring structure
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Table 1 Actual parameters of Siyuan capacitor
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Fig. 3 Capacitance of one arm at different temperatures
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Table 2 Calculation results and simulation results /,

(®)

at different temperatures

R T,/°C WEZAT/C  LITHSR/A LU R/A
-20 -45 4.04 4.027 8
-15 -40 3.59 3.5835
-10 -35 3.14 3.1383
-5 =30 2.69 2.692 4

0 -25 2.25 224517
5 -20 1.80 1.798 1
10 -15 1.35 1.349 8
15 -10 0.90 0.900 7
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Fig. 4 Initial unbalance currents /;at different temperatures
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Table 3 Calculation results and simulation results of unbalance

currents (normal temperature: 25°C, high temperature: 30°C)

Y i A H kA Bo THHESER/A RS R/A
1 -0.003 5 0.74 0.7417
2 -0.005 1 1.07 1.0712
3 -0.006 9 1.44 1.4452
4 -0.008 9 1.86 1.859
5 -0.011 3 2.36 2368 1
6 -0.014 2.94 2.946 7
7 -0.0173 3.61 3.6321
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Table 5 Overvoltage values and unbalance current values
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