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Static equivalence of external multi-port network based on
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(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Chongqing
University , Chongging 400030, China;2. Guangdong Electric Power Dispatching Center, Guangzhou 510600, China)
Abstract ;

proposed to estimate the equivalent network of external multi-port network and its parameters when its

A method of static equivalence based on the measured information of internal network is

information is completely unknown. It adopts the two-stage estimation scheme to set the measuring equation
of equivalent external network parameters and its two-stage least squares model according to the constraint
relation between the equivalent parameters of external network and the internal network information,which is
measured without the break-off of internal network branch,and then applies the least squares method to
obtain the equivalent parameters of external multi-port network. The simulative results for IEEE 39-bus
system and Guangdong Power Grid verify the correctness of the proposed method.

Key words: static security analysis; static equivalence; multi-port; least squares; measured information;
models
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Fig.1 Flowchart of iterative power flow calculation
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Fig.2 Flowchart of initial voltage calculation
using PQ method
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Fig.3 4-bus test system 1
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Fast power flow calculation based on linear power-voltage equation
ZHANG Shuging', TONG Luyuan',HONG Chao*,OU Kaijian
(1. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
2. Electric Power Research Institute,China Southern Power Grid,Guangzhou 510080, China)

Abstract: For large power grid with plentiful serial branches of large resistance-reactance ratio,a fast power

flow calculation method is proposed and realized,which builds the iterative modification equation based on

the linear power-voltage equation and the initial iterative value is calculated using the PQ method based on

the continuation of branch resistance-reactance ratio. An accelerating convergence factor is added to the

iterative process to ensure the convergence and solving accuracy. Its voltage modification direction is simple

and clear,suitable for programming. The power flow calculations for a small system case and the practical

Southern Grid show that,the proposed method is of high accuracy and good adaptability.

Key words: power flow; linear power-voltage equation; large power grid; large resistance-reactance ratio;

electric power systems



