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Research on Single Phase Ground Fault of New Distribution Network Based on FTU
LIU Hongzheng]’z, ZUO0 Yi', WANG Lun', XIONG Ping'
(1. State Grid Dawu County Power Supply Company, Hubei Xiaogan 432800, China;
2. State Grid Hubei Electric Power Research Institute, Wuhan 430015, China)

Abstract: The 10 kV line of new distribution network is equipped with a large number of intelligent switches
(FTU). The FTU, in case of a single-phase ground fault on the line, can quickly monitor the zero-sequence
voltage and current electrical volume . The phase relationship of zero sequence voltage and current of faulty
line and section is analyzed and compared with that of non fault line and section, which can quickly select
line and section positioning.In this paper, zero-sequence network analysis for faulty sections containing
FTUs on both sides is made, the node voltage equation is written so that the analytical formula of the fault
distance and the zero-sequence voltage current on both ends can be obtained.The fault distance obtained by
the formula is free from the influence of ground resistance and the calculated fault distance is more
accurate. Through simulation and analysis, the effectiveness of single-phase grounding fault line selection,
location and distance measurement by using zero - sequence voltage current under the new type of
distribution network is verified.Finally, the handling flow chart of single phase ground fault of new type of
distribution network is given, which can provide reference for actual single-phase grounding faults.

Keywords: new distribution network; FTU; single - phase ground fault; zero-sequence network; fault

location and ranging; zero-sequence voltage and current
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Fig. 1 Schematic diagram of phase voltage variation of
single phase ground fault

AR PR ER RN
U,=0

U,=E,—E,=3E,e

U.=E.~E,=BE,""
3U,=U,+U,+U,

-j150°

(1)

BRI BRI, e FL I S R ) M P
TE R Il , 2Py LR IAL 1] DL 207

— I,

IBI

— CMJ— =T

C"GT T =—l —p Icn

— Iy

:_<.:<—A —
j}- IT]

Il
-

L)
i

C BA s

2 BREMBEFEFERREREE
Fig. 2 Flow schematic diagram of zero sequence current
of single phase ground fault
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Fig. 4 Zero sequence voltage and current phase of fault
and non-fault phase
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Fig. 5 Schematic diagram of zero-sequence voltage-
current phase angle relationship
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Fig. 6 Flow schematic diagram of zero sequence current
after line fault
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Table 1 Simulation result of single-phase grounding of
distribution line
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distribution networks
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Fig. 8 Schematic diagram of single phase ground fault of
typical line segment 1
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Fig. 9 Zero sequence network schematic diagram of
single phase ground fault of typical line segment 1
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Table 2 Simulation result of single phase ground of typical line segment 1
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Table 3 Simulation result of single phase ground of typical line segment 2( zones1-3)
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Table 4 Simulation result of single phase ground of typical line segment 2 (zones 2-3)
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Fig. 11 New distribution network single—phase ground
fault disposal flowchart
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