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Equivalent Modeling of Grid-connected Photovoltaic Power Generation Systems for Comprehensive Load

LI Peigiang' s ZENG Xiaojun' . HUANG Jiyuan® , TONG Ying' . ZHANG Xiaomin' , ZHANG Li*
(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China ;
2. Changsha Power Supply Company of State Grid Hunan Electric Power Corporation, Changsha 410015, China ;
3. Zhuzhou Power Supply Company of State Grid Hunan Electric Power Corporation, Zhuzhou 412000, China)

Abstract : A simulation system for the grid-connected photovoltaic (PV ) power generation system is developed based on the
MATLAB/Simulink and the physical mechanism of the PV cells. The influence of the grid-connected PV power generation
system on the comprehensive load characteristic of distribution network is studied. And several equivalent models available to
the PV power generation system are analyzed and compared. On this basis, a new equivalent model based on transfer functions
for the PV power generation system is proposed. The model has a simple structure, less parameters, and can effectively
describe the output limit of PV power generation system. At the same time, it is easy to implement in the power system
simulation software. A generalized comprehensive load model is developed by paralleling the conventional comprehensive load
model with the new equivalent model to describe the characteristic of the comprehensive load containing PV power generation
systems. Simulation results show that the generalized comprehensive load model has good generalization ability and stable
identification parameters, while meeting the need of engineering simulation.

This work is supported by National Natural Science Foundation of China (No. 51277055 ) and National Basic Research
Program of China (973 Program ) (No. 2012CB215106 ).

Key words : comprehensive load modeling; photovoltaic power generation; equivalent model; improved genetic algorithm
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Power System State Identification Based on Set Theory Estimation

Part Four Outlier Identification

ZHOU Ninghui' , WANG Bin* , WANG Zhihua® , DONG Shufeng' , HE Guangyu'
(1. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China ;
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Abstract : The concepts of inconsistent outliers and consistent outliers based on the characterization analysis are proposed {rom
the perspective of consistency. Besides, it is pointed out that the possible outlier sets should contain inconsistent outliers and
consistent outliers. In addition, a two-step method for state identification is put forward. The method firstly identifies all
possible inconsistent outliers and then classifies the possible consistent outliers. For inconsistent outliers, a hierarchical search
algorithm is proposed according to the multi-level structure of power system. By localizing the search procedure, the search
space is reduced and the efficiency of the search algorithm is improved significantly. For consistent outliers, a sensitivity
analysis method is proposed to find the outliers which have the most impact on the result sets. By sensitivity analysis, the
combination explosion problem of searching all the active measurements is avoided.

This work is supported by National Science Foundation of China (No. 51207136 ).

Key words : state estimation; set theory estimation; inconsistent outlier; consistent outlier

50



