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Analysis and fault section location of single-phase open fault for ungrounding system

ZHANG Linli!, CAO Lili%, LI Lisheng!, XUE Yongduan?, TIAN Ye?, FENG Guang*
(1. State Grid Shandong Electric Power Research Institute, Jinan 250003, China; 2. College of Information and Control Engineering,
China University of Petroleum (East China), Qingdao 266580, China; 3. State Grid Dongying Power Supply Company, Dongying
257091, China; 4. Electric Power Research Institute of State Grid Henan Electric Power Company, Zhengzhou 450052, China)

Abstract: Due to the application of insulated wire, the occurrence probability of line break faults in distribution lines
increases. There are no effective method to detect line break fault on site. In this paper, based on ungrounding system, a
model of single-phase line break fault without grounding is established. Line break location, the ratio of the fault line
grounding capacitance to system grounding capacitance, load impedance magnitude and distribution factors are taken into
consideration. Variation characteristics of offset voltage at neutral point, line voltage and phase voltage of the line break point
are analyzed. According to the variation characteristics of line voltage and phase voltage, this paper proposes fault section
location methods respectively to detect single-phase line break fault without grounding. This proposed method can be
realized through distribution automation platform or malfunction indicator system, which improves the reliability and
applicability of line break fault section location. In the end, this method is verified by Matlab simulation.
This work is supported by National Natural Science Foundation of China (No. 51477184).
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Fig. 1 Diagram of single-phase ungrounded open

fault of ungrounded system
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Fig. 2 Scope of neutral point offset voltage
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Fig. 3 Voltage phasors of supply and load side
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Table 1 Phase voltages and line voltages simulation data of
different break points when ‘Z AB‘ = ‘Z AC‘

o 0, O, 0,
. 75770V 75770V 15150V 15150V
A £0.0° £0.0° £179.9° £179.9°
. 5463.0 V 54580V 5448.0 V 54430V
Us £-106.4° Z-106.8 £-1074°  £-107.4°
. 5450.0 V 54290 V 5386.0 V 53650V
Ve £105.9° £105.6° £105.1° £104.8°
. 105100V 105300V 52040V 5190.0 V
Uns £29.9° £29.7° /88.8° /88.4°
. 104800V 10460.0V 104000V  10370.0V
Use £-90.3° £-90.6° £-91.2° Z-91.6°
. 104800V 104400V 5198.0V 51850V
Ueu £149.9° £149.9° /88.8° /88.4°
R 2 |Zy|<<|Z,c| BIEHEN S B EIHEEE

Table 2 Phase voltages and line voltages simulation data of
different break points when|Z,,| <<|Z,|

9 0, o 0,

. 7631.0V 76310V 46320V 46320V
U £65° £65° £-109.4° Z£-109.4°
U 4629.0 V 46290 V 46290 V 46300V

’ Z-109.1° Z£-109.1° Z-109.1° Z£-109.1°

. 6307.0V 6307.0V 6307.0V 6307.0V
Ve £103.8° £103.8° £103.8° £103.8°
. 105000V~ 10500.0 V 253V 253V
Uro £30.0° £30.0° — —

. 105000V~ 105000V~ 10500.0V  10500.0 V
Use £-90.0° £-90.0° £-90.0° £-90.0°
. 105000V~ 10500.0V ~ 10490.0V  10490.0 V
Uen £150.0° £150.0° £89.8° £89.8°

R 3 |Zy|>>|Z, | B EEN S B EFERE

Table 3 Phase voltages and line voltages simulation data of

different break points when|Z,;| >>|Z,|

) 0, 07 o,

) 76230V 76230V 46280V 46280V
Us £-6.6° £-6.6° £108.8° £108.8°

) 6311.0V 63110V 63110V 63110V
Us Z£-104.0° £-104.0° Z£-104.0° Z£-104.0°

) 46300V 46300V 46300V 46300V
Ve £109.1° £109.1° £109.1° £109.1°
) 105000V~ 105000V 10510.0 V 105100 V
Yso £30.0° £30.0° £89.8° £89.8°

) 105000V~ 105000V 10500.0 V 10 500.0 V
Une £-90.0° £-90.0° £-90.0° £-90.0°
) 105000V 10500.0 V 253V 253V
Uen £150.0° £150.0° — —
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