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Abstract: The capacitance current to ground in a non-earthing system is increased due to cables, which results in the
low-frequency nonlinear oscillation caused by the single-phase earthing fault and hence leads to the fuse of potential
transformer (PT) , seriously affect the safe operation. The principle of PT fuse caused by low-frequency nonlinear
oscillation is analyzed, and a 10 kV neutral point ungrounded system is simulated with ATP-EMTP software.
Calculations show that the maximum overvoltage of low-frequency nonlinear oscillation is less than 2.0 p.u.; after 0.1 s
of fault occurse, the capacitance relative to the earth increases, the zero-sequence resistance decreases, and the fuse risk
increases. Simulation results show the effectiveness of suppression measures for PT with four wires and the neutral point
at its high voltage side in series with a varistor. Measurement errors of the zero-sequence voltage are also calculated.
Finally, the platform of a 10 kV system for low-frequency nonlinear oscillation tests is built to verify the validity. It is

valuable to improve the safety of PT operation in distribution network.
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Figure 1 Equivalent circuit for low-frequency

nonlinear oscillation
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Figure 2 Flux-current data of nonlinear inductor
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Figure 4 Model of distribution network with double buses

22 HEZEREHSW

SPR RGN R L W A L R 23 AL XY
Z Y5 SR L Sl 4 pF L I, Xeo/ X2 0.000 6,
TE/NT0.01, AN TEBRRE I 4R 6 6 4, (H A A] g & 2R I
AR IR Y . WERGAE 0.2 B KA A M HA
e R, 0.4 s B PR B B B Ok L AR B R S
FEPTE an &l 5 /7R o

Un/kV
S

0.3 0.6 0.9
t/s

(a) ZGL AMRIE

200

100 1

Uo/V

—100}

-200

=300
0

0.3 0.6

t/s

0.9

(b) REFFHLE
ES5 BREBEHXE LA ELE

Figure 5 Voltage waveforms after the grounding

fault disappears
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