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New ldea in |EEE Guide for Protection of Shunt Capacitor Banks and

Its Enlightenment for Working out Related Standardsin China
LIANG Cong
(Guilin Power Capacitor Co. Ltd., Guilin541004, Guangxi Zhuang Autonomous Region, China)

ABSTRACT: The protection for shunt capecitor bank with
internal fuse and its application are ill blank in current domestic
standards in China. In this paper, main contents and features of
|EEE C37.99-2000, i.e,, the IEEE Guide for Protection of Shunt
Capacitor Banks, and several new idess reflecting unbaance
protection technique for modern capacitor bank with internal
fuse are presented in order that to propose the organization that
works out standards to draw lessons from advanced capecitor
bank protection technique abroad and to revise related domestic
standards in the protection for traditional cgpecitor bank with
external fuse. In IEEE C37.99-2000 the capacitor bank with
internal fuse is regarded as one of four typical capacitor
configurations and it is put forward that the maximum fused
number of internal fuses should be regarded as an important
criterion for the setting of the trip of unbalance protection as well
as the immediate trip under arc short-circuit should be regarded
as an important condition for setting the time-delay of unbalance
protection to establish the quick reaction mechanism for internal
fault occurred in capacitor bark with internal fuse. Thus, it is
proposed to alarm after one or two internal fuses are fused in
order thet to replace them during the scheduled maintenance to
remedy the defects existing in unbal ance protection.

KEY WORDS: power capacitor; protection; unbalance

protection; setting method; reliability analysis
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Fig. 1 Illustration of one leg of
an H-bridge capacitor bank
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Tab. 1 Spreadsheet illustrating unbalance calculationsfor the configuration of Fig. 1
with individual capacitors having 16 parallel elementsin each of 3 series groups

f Cu C:hn Cp VIn Vh | h ch Ve | u

0 1 3 1.2857 1.000 0.42857 0 1 1 1

SE 15 3.048 1.2944 0.998 0.42472 -0.00698 0.848 0 127
1 0.978 2.998 1.2853 1.000 0.42877 0.00036 1.008 1.052 0.99
2 0.955 2.995 1.2848 1.000 0.42899 0.00076 1.017 1.109 097
3 0.929 2992 1.2842 1.000 0.42924 0.001 21 1.026 1173 0.95
4 0.900 2.989 1.2836 1.001 0.42951 0.00171 1.037 1.245 0.93
5 0.868 2.985 1.2829 1.001 0.42982 0.00227 1.050 1.326 091
6 0.833 2.980 12821 1.001 0.43018 0.00292 1.064 1.418 0.89
7 0.794 2975 12812 1.001 0.43059 0.00366 1.080 1.525 0.86
8 0.750 2970 1.2801 1.001 0.43106 0.00452 1.099 1.648 0.82
9 0.700 2.963 1.2789 1.002 0.43162 0.00554 1121 1.794 0.78
10 0.643 2.955 12774 1.002 0.43228 0.00675 1.147 1.967 0.74
n 0.577 2.945 1.2756 1.003 0.43309 0.00821 1.180 2178 0.68
12 0.500 2933 1.2733 1.003 0.43408 0.01004 1.219 2439 0.61
13 0.409 2918 1.2705 1.004 0.43535 0.01235 1.270 2771 052
14 0.300 2.899 1.2667 1.005 0.43702 0.01540 1.337 3.208 0.40
15 0.167 2.872 1.2616 1.006 0.43930 0.01959 1.428 3.809 0.24
16 0.000 2.833 1.2541 1.008 0.442 62 0.02571 1.562 4.686 0.00
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Tab. 2 Calculation formula and illumination of parametersin Tab. 1
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