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Research on PT neutral line failure
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Abstract: When PT neutral line failure, the voltage of protection relay will be comprised of fundamental zero sequence voltage and
third harmonic voltage. The paper does theoretical analysis and test for this case, and proposes a practical criterion. At first, the paper
outlines the current research situation for PT neutral line failure. Based on the basic hysteresis loop, it discusses the reason for the
third harmonic voltage from relationship among excitation current, magnetic flux, and magnetic potential. At the same time, it
deduces the fundamental zero sequence voltage generated by unbalance load when PT natural line failure. Based on lots of tests and
theoretical analysis, a simple and practical criterion is proposed and the protection which would be probably affected is analyzed. The
paper provides the theoretical support for research on PT neutral line failure.
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Fig.2 Analysis of excitation current of single transformer
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Fig.3 PT secondary equivalent circuit
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Fig.4 Excitation current and winding voltage waveform and

harmonic analysis
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AL, AEANE ISR TR 218 AN ] g
[EIES P e TR g SRt At P NN T 3 A I 2
KB EA TAEAEARES, b RIS i s
WA LR R

Bl HORAE T PT R PRLkibrek, PT iR
e — R 2 AT = UK B
3.2 RIPFE /NPT RMEEM=RIEREE

B3O BTl A, 2k PT g, dEALR
PEREERK/N PT L H Moo R =R, il
IR R s Al LU AR A S I, 3 L s TS
M 7RI R, LT O

R 1 NI INAN R RO FR LS IS, R SAH H s
) = OIS A .

x 1 RPRENPTRIGERENZRERREME

Tab.1 The 3rd harmonic of secondary PT side voltage

%ul B AR L
. 150 Hz /50 Hz
JRIHLE(%U,) 50 Hz(V) 150 Hz(V) )
0

100% 80.3 23.6 29

90% 722 192 26.7

80% 64.1 152 23.6

70% 56.0 115 20.6

60% 48.0 8.48 17.6

50% 40.0 6.01 15.0
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Fig.6 Unbalance voltage and zero fundamental voltage of PT

secondary side
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