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Fig.2 Phasor diagram of fault phase voltage when
transient fault occurs
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Fig.3 Amplitudes calculated by Fourier algorithm
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Fig.4 Phase calculation error of Fourier algorithm
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Fig.5 Phasor diagram of fault phase voltage considering

calculation error when transient fault occurs
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Fig.6 Fault voltage of EHV power transmission line
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Identification of single phase permanent fault based on
voltage phase fluctuation characteristics
LI Bin',GUO Zixuan',YAO Bin', LI Botong', LI Baowei’
(1. Key Laboratory of Smart Grid of Ministry of Education, Tianjin University, Tianjin 300072, China;
2. Xuji Group Corporation,, Xuchang 461000, China)

Abstract ; The factors affecting the frequency of the free oscillation component of the tripping phase voltage when a
single-phase grounding fault occurs in an EHV transmission line with shunt reactors are studied. The phase charac-
teristics of the tripping phase voltage during transient single-phase grounding fault of EHV transmission line with
shunt reactors are analyzed , and the reason for the phase periodic fluctuation of recovery voltage is revealed. With the
consideration of the influence of the error of Fourier algorithm when processing the signals with non-based frequency
components on tripping phase voltage calculation,the sum of healthy phase voltages is introduced as the polarization
voltage , the phases of tripping phase voltage in transient faults and permanent faults are differentiated based on the
polarization voltage , and a criterion of phase fluctuation of tripping phase to identify permanent faults is proposed.
EMTP simulation shows that the proposed criterion is simple, accurate and immune to the transition resistance , and
can be effectively applied to the fault nature identification of single-phase adaptive reclosing of EHV/UHV transmis-
sion lines with shunt reactors.

Key words: EHV power transmission; UHV power transmission; transient fault; permanent fault; recovery voltage;

free oscillation component ;shunt reactor
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Table B1 Calculation result of the fluctuation criterion when different faults occur(normal operation)

A R I L BHQ v 1% /() Icl./(° W PR R
0 - - AN
20 0.14 0.09 TR e
0 50 0.19 0.10 TR e
70 0.22 0.12 TR W
. 90 0.30 0.15 TR W
AALE 0 0.36 0.07 KM
20 0.29 0.12 TR e
300 50 0.38 0.13 TR W
70 0.34 0.16 TR
90 0.35 0.20 IR M
0 96.01 16.49 e e e e e
20 99.22 17.34 T b e e
0 50 98.12 18.55 T b e e
70 100.47 12.47 e e e e e
- 90 97.95 11.04 MR I P e
RIS 1 0 73.75 8.99 RN 12 i
20 77.56 12.84 i o e Wl e
300 50 84.35 13.06 W ) e i
70 91.31 21.01 i e e e e
90 66.12 16.41 i I
Ve |G| A B R (022 TR 1) B ok (s (G| TR B R AE N T B ROy MM m BHOBE S o £k
ERKMES .
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TableB2 Calculation result of the fluctuation criterion when different faults occur(overload)

A R S EARQ y 1% Icl./° Icl./° W PR R
0 - - K A i

20 0.23 0.07 /Nl

0 50 0.84 0.19 AR M g

70 1.04 0.85 TR M

. 90 1.59 0.37 TR W

RALE 0 137 0.11 AN e
20 1.03 0.42 TR W B

300 50 0.99 0.63 K M g

70 1.56 0.66 TR W

90 1.97 0.51 TR

0 75.97 2.54 Tl ) 28 i

20 94.07 2.96 Tl ) 28 i

0 50 74.03 2.84 i e e e

70 59.31 1.29 i e e e

. 90 64.40 2.08 M ) i

IR 1 0 69.86 312 I I e
20 60.29 3.49 i e e e

300 50 90.83 2.75 i e e e

70 57.73 1.95 Tl ) 28 i

90 50.34 2.83 M e i e
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Table B3 Calculation result of the fluctuation criterion when different faults occur(underload)

A R b L pH/Q ik P T S Icl /() ICl. /(=) W PR R
0% - - TR
20% - TR e
0 50% - TR e
70% - TR
. 90% - TR
KAt 0% : K i
20% - TR e
300 50% - TR
70% - TR
90% - - IR M
0% 106.22 6.85 e e e e e
20% 89.72 9.53 Tl ) 2 g
0 50% 105.03 8.54 Tl ) 2 g
70% 99.58 12.36 e e e e e
. 90% 101.64 11.85 I 2 g
0% 85.41 13.44 Tl B 2 g
20% 94.77 12.00 Tl B 2 g
300 50% 98.05 7.01 I 2 g
70% 102.54 11.96 I 2 g
90% 91.13 10.59 i I
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