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Fig.1 Schematic diagram of detection principle
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Fig.2 Hardware design of device
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Fig.3 Circuitry design of current sampling unit
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Grounding wire detection based on three-phase symmetrical voltage injection
method for distribution network
CHENG Lefeng,YU Tao
(College of Electric Power,South China University of Technology, Guangzhou 510640, China)
Abstract: A technique based on the three-phase symmetrical voltage injection method for detecting the
grounding wire of distribution network is proposed to prevent the serious accident of “closure with
grounding wire”,and a DSP-based device is developed to detect the temporarily-grounding wire of
distribution network. The currents sampled under the injected voltages of different frequencies are compared
with the thresholds to check if there is any grounding wire remained in the distribution network. The
results of field test show that,the proposed method and the developed device could effectively detect any
remained three-phase,two-phase or single-phase grounding wire,and identify the inter-phase short circuit
fault,which simplifies the quick detection and removal of temporarily-grounding wire for the safe distribution
network energizing.
Key words: distribution network; maintenance; grounding wire detection; DSP; three-phase symmetrical
voltage injection method
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Fast decoupled state-estimation algorithm based on complex normalization for
three-phase asymmetrical distribution network
ZHOU Jiawei, WEI Zhinong,SUN Guoqgiang, CHEN Sheng,ZANG Haixiang
(College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China)
Abstract: A fast decoupled state-estimation algorithm based on complex normalization is proposed for three-
phase asymmetrical distribution network. Based on the coordinate transformation,an angle reference is
introduced to implement the complex normalization for shifting the whole impedance phases to decrease the
ratio of R/X,which weakens the effect of voltage phase-angle on the active power and the effect of voltage
magnitude on the reactive power for the fast decoupling of distribution network state-estimation. The principle
of optimal angle reference selection is obtained according to the network characteristics,which ensures the
reliable convergence of the fast decoupled state-estimation algorithm. The current measurements are treated as
the power measurements to fit for the PQ fast decoupled state-estimation model. Simulative results of standard
test examples show that,the proposed algorithm improves the numerical computation stability of distribution
network state estimation and enhances the online state estimation speed of large-scale distribution network,
while guarantees the estimation precision.

Key words: distribution network; three-phase unbalance; state estimation; complex normalization



