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Three-phase unbalanced load parameters identification of low voltage power utilization network

ZHANG Peng', LUO Jian', JI Chang®, WANG Junjie'
(1. State Key Laboratory of Power Transmission Equipments & System Security and New Technology, College of Electrical
Engineering, Chongqing University, Chongqing 400044, China; 2. Electric Power Research Institute of State
Grid Chongqing Electric Power Company, Chongqing 401123, China)

Abstract: In order to solve the inaccuracy problem in calculating the actual voltage drop and the degree of three-phase
load unbalanced of low voltage electrical load when takes no consideration of three-phase unbalanced load and
non-ignorable neutral line impedance, a new safety monitoring method is presented by real-time monitoring of real
voltage drop across the load. The new method establishes a high order equation model matching the equivalent impedance
gird of real load of low voltage distribution network, based on the relationship between equation parameters and
equivalent impendance parameters, uses transient signal to identify the model parameters, and calculates load fluctuations
in real-time, neutral line impedance and load virtual point voltage. Simulation results demonstrate the effectiveness and
accuracy of the proposed method.
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Fig. 1 Basic three-phase four-wire grid equivalent circuit
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Fig. 2 Thevenin equivalent network of system side
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Fig. 3 Simulation of simple load equivalent circuit
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Fig. 4 Disturbance forms
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Fig. 5 Current and voltage waveform figure
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Table 1 Simulation of simple load equivalent circuit

A B H C #H gk
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HYME . . . 0.4+j0.005
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Fig. 6 Virtual neutral point voltage of load model
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Fig. 7 Simulation of neutral line impedance mutation
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Fig. 8 Current and voltage waveform figure
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Table 2 Results of simulation of neutral line impedance mutation

A B #il CH kg
o 9.3782 66.6668 25.0015
AR T B AE 0
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