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Table 4 Comparison of solution results between bi-level model and single level model
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Table 5 Impact analysis of optimization objectives
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Table 7 Results comparison among six typical

investment scenarios
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Table 6 Impact analysis of output uncertainty
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Novel locating and sizing algorithm for distributed generation based on
power flow linearization

WANG Tao',LIU Xuefei',ZHENG Zhong’,LIU Rui',XI Peng',ZHAO Yang',ZHANG Lijie',MIAO Shihong’

(1. Economic Research Institute of State Grid Hebei Electric Power Company,Shijiazhuang 050000, China;

2. Hubei Electric Power Security and High Efficiency Key Laboratory,State Key Laboratory of
Advanced Electromagnetic Engineering and Technology,School of Electrical and Electronic Engineering,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Aiming at the problems of existing distributed generation locating and sizing model, such as high
dimension, difficult optimization, long solving time, etc., a locating and sizing method based on power flow
linearization is proposed for distributed generation. On the basis of actual operation scenario of distribution
network , a bi-level planning model for locating and sizing of distributed generation is built considering the
competition relationship between wind and photovoltaic investors. Considering the characteristics of distribu-
tion network parameters,the second-order cone relaxation method is used for convex relaxation of non-convex
power flow constraints of the model, further linear approximation is carried out for the second-order cone
non-linear form. The lower level model is equivalently transformed into the upper level constraints by using
KKT (Karojan-Kuhn-Tucker) condition, and the original model is finally transformed into a multi-objective
linear mathematical programming model, which reduces the solving complexity of the original model greatly.
The case simulation of a 11-bus system of a town is carried out,and the results verify the validity of the
proposed model and algorithm.
Key words: distributed generation; locating and sizing; convex relaxation; second-order cone approximation;

KKT optimality condition
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