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Penetration Capacity Calculation for Distributed Generation

Considering Static Security Constraints
XIA Cheng-jun, CUI Hong, WANG Qiang, ZHANG Yao
(College of Electrical Engineering, South China University of Technology, Guangzhou 510640, Guangdong Province, China)

ABSTRACT: Network-connected distributed generation (DG)
brings a series of impacts on distribution network, so it is of
importance to study the bearable DG capacity of a distribution
system under the tendency that a lot of DGs urgently need to be
connected. Based on the analysis of impacts of DG on voltage
profile and power flow of distribution network as well as the
impacts of the power factor and position, where the DG is
grid-connected, on penetration capacity, a mathematical model
of penetration capacity of DG is built when static security
constraints of power grid are considered. Under the condition
of multi-DGs, a bi-layer optimization model to calculate
penetration capacity and corresponding optimized solution
algorithm are proposed. Through the case study on actual
distribution system the correctness and effectiveness of the

proposed method are verified.

KEY WORDS: distributed generation (DG); distribution
network ; static security ; penetration capacity ; bi-level

optimization
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Fig. 1 Radial distribution network with DG
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Fig.2 Calculation flow chart of penetration capacity
with single generator
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Tab. 1 Penetration capacities of single generator
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