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Fig.1 Schematic diagram of electrical connection
of parallel sympathetic inrush
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Fig.2 Equivalent circuits of electromagnetic CT
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Fig.3 Fundamental and second-order harmonic
of electromagnetic CT secondary current
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Fig.4 Second-order harmonic of electromagnetic
CT primary and secondary currents
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Fig.5 Schematic diagram of electromagnetic CT

saturation impacting on dead-angle of
sympathetic inrush

X1 BTos R Geh T, H BN I 3T o Al
P R I SRR T A BRI 15 R A T4 L 0
PRI TZE R et o S IR N B = s F O R R
T JRARAE 1.26 s TR H S0 R T O, E50MI L T
LB ] B £ /N

4 ZTiEE ECT 230 R i R 45 i

SRR EET A D ERIE Y ECT, A28 D 2R 1 )
Wb BELEARBETE B A b A R YA N 0 2 P P S i
BB A, IR 7 (a) . ECT B4R IEEK B 7 S5 (H
FEANTE 7 (b)) RERME SN B 20 BT 7 iy o B0 — o
HLUR Ry R B R 2 A 5 2R i v L 2 711 L, o 46
LR, C) R I I S O A R, W URE LR

E35E
0
<\C_ -300
-600
1.1 1.2 1.3 1.4
t/s
(a) — WM HL I
2
<

N, 2
-6

1.1 1.2 1.3 1.4

t/s
(b) -yl v i
0
< —150
~

-5 =300
-450

1.1 1.2 1.3 14

t/s
(c) TGI8 T
6 EB 4R R it B Rk 2% 0 0 X 0 R 5 A 6 B AR
BB A EIRE
Fig.6 Simulative waveforms of electromagnetic CT saturation
impacting on dead-angle of sympathetic inrush
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Fig.8 Bode plots of ideal integrator and
first-order inertial element
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Comparison of sympathetic inrush transfer characteristics between

electromagnetic and electronic current transformers
SUN Xiangfei,SHU Hongchun,ZHOU Jianping, XIA Lingfeng
(Department of Electrical Power Engineering, Kunming University of Science and Technology , Kunming 650500, China)

Abstract: Since the electronic CT(Current Transformer) is now widely used in smart substations and its
current transfer characteristics are quite different from those of traditional electromagnetic CT,it is necessary
to compare the sympathetic inrush transfer characteristics between electronic and electromagnetic CTs. The
transfer gain of transiently saturated electromagnetic CT is theoretically calculated for the harmonic of
different orders,which shows that,after the electromagnetic CT is saturated by the sympathetic inrush,its
transfer capability for the second-order harmonic is better than that for the fundamental,resulting in the
increased second-order harmonic ratio and reduced dead-angle of the transferred sympathetic inrush. The
transfer function of electronic CT based on air-core is theoretically deduced,which shows that,the proper
sympathetic inrush transfer depends mainly on its integral time constant and decay time constant;the
waveform of transferred sympathetic inrush is possibly shifted,but its dead-angle characteristics and second-
order harmonic ratio are unchanged,resulting in the uninfluenced dead-angle and second-order harmonic
restraint criteria.
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