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Analysis of maloperation of generator differential protection
caused by transient unbalanced current

CHEN Zheng-ming
(Jiangxi Electric Power Research Institute,Nanchang 330006,China)

Abstract: The cause of generator differential protection maloperation is found out through calculating and analyzing transient
process with the test data of current transformer and secondary circuit. Because there is difference between excitation characteristic
and secondary circuit of both side current transformer used generator differential protection, there is differencial current during decay
of current non-periodic component after cutting off external fault. If differential current exceeds operation value, generator differential
protection will maloperate.
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Tab.1 Parameter of current transformer secondary side with secondary circuit and time constant

X (L) X(L) )3 T/ T 5/ T,

agmi| A 4220 Q(13. 44 H) 1.02 Q(0.003 H) 3.218 Q 4.20 s 4.201 s
T B # 3030 Q (9.650 H) 1.04 ©Q(0.003 H) 3.220 Q 3.00 s 3.001 s
c#8 2740 Q(8.726 H) 0.97 ©(0.003 H) 3.340 Q 2.61 s 2.611 s

i R A 7200 Q (22.93 H) 0.15 Q (0.0005 H) 3.190 Q 7.19 s 7.190 s
il B4 5400 @ (17.20 H) 0.15 © (0. 0005 H) 3.190 @ 5.39 s 5.390 s
1 c# 8320 Q (26.50 H) 0.15 Q (0.0005 H) 3.250 Q 8.15 s 8.150 s
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Tab.2 The coefficient of non-periodic component amplitude
of current transformer in the second transient process

H T cr ke o S CT ke
A 1. 70 A M 1. 69
B # 1. 69 B # 1. 69
C 1. 68 C # 1. 69
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Fig.1 The operation characteristic of generator differential
protection
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Tab.3 The difference current and restraint current of differential protection at different time

t/s EFNER ia/A HIBN I 1e/A t/s | R /A B 1/A

A CHH AR CHH A C 8 A+ C#H

0 0 0 49. 20 49. 20 0.30 1.019 2.91 24, 46 23. 56

0.01 0. 050 0.148 46. 80 46. 71 0. 40 1.189 3.23 13. 64 12.75

0.05 0. 250 0. 492 38. 00 37.82 0.50 1.189 3.35 7.130 6. 28

0.07 0. 365 0.720 34. 10 34. 00 0. 60 1. 245 3.35 3.230 2.63

0.10 0. 226 1. 034 71. 66 70. 83 0.70 1.245 3.29 0. 790 0.130

0.20 0. 753 2.410 42.28 41. 26 0.80 1.245 - 3.29 0. 566 1. 30
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