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Fig.1 PT neutral line break
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Tab.1 Third harmonic of zero-sequence
voltage generated by protection PT

Yoy vy vV UV s
Uy U

100 57.74 1643 4932 85.4
90 51.97 13.16 39.51 76.0
80 46.16 1035 31.02 67.2
70 4043 792 2372 58.7

60 3462 588 1771 51.2
50 28.81 423  12.69 44.1
40 23.04 289 8.67 37.6
30 17.27  1.86 5.59 324
20 11.52 1.09 3.27 28.4
10 577 0.53 1.58 27.4
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Fig.2 Characteristic of percentage restraint
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Fig.3 Three-phase voltages of PT
with broken neutral line
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Fig.4 Generated zero-sequence voltage of
PT with broken neutral line
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Fig.5 Ratio of zero-sequence voltage third
harmonic to maximal phase voltage
when PT neutral line is broken
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Identification of PT neutral line break based on percentage restraint
CHEN Jun,GUO Zigang,ZHANG Qixue,YAN Wei,SHEN Quanrong
(NARI-Relays Electric Co.,Ltd.,Nanjing 211102, China)
Abstract: The electrical characteristic of PT with broken neutral line is analyzed:the third harmonics of
three-phase voltages are enhanced,with same amplitude and direction. Test shows that,when PT neutral line

is broken,the third harmonics of phase voltage and generated zero-sequence voltage increase along with the

increase of input voltage. Therefore,it is proposed to identify the PT neutral line break according to the

ratio of zero-sequence voltage third harmonic to maximal phase voltage. Theoretical analysis and site data
indicate that,the proposed method detects PT neutral line break accurately,with small computation and

suitable for programming.

Key words: PT; neutral line break; third harmonic voltage; percentage restraint



