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Fig.2 Structure of DC microgrid
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Grid-connected equivalent modeling of DC microgrid based on
optimized extreme learning machine
WU Zhongqiang, QI Songqi,SHANG Mengyao, SHEN Dandan
(School of Electrical Engineering,Yanshan University, Qinhuangdao 066004, China)
Abstract: Aiming at the grid-connected modeling problem of DC microgrid,a grid-connected equivalent mode-
ling method of DC microgrid based on optimized exireme learning machine is proposed. The voltage and
power data of the grid-connected point of DC microgrid are taken as the input and output of the extreme
learning machine respectively, the grid-connected equivalent model of DC microgrid based on extreme lear-
ning machine is constructed. In the initialization process of extreme learning machine, input weight and
hidden layer node bias are randomly set without any change later, which leads to the lack of adaptability
in modeling and affects the modeling accuracy. The shark smell optimization algorithm is used to optimize
the input weight and hidden layer node bias of the extreme learning machine,so as to improve the mode-
ling accuracy. Shark smell optimization algorithm is a highly efficient optimization algorithm,which can simu-
lates the hunting process of sharks for optimization,and the concentration of smell particles guides the
updating of shark position. By comparing with the actual simulation model of microgrid,the rationality and
accuracy of the modeling method are verified,indicating that the model has good practical application value.
Key words:DC microgrid;extreme learning machine;equivalent modeling;shark smell optimization algorithm;

optimization

(L4428 W continued from page 28)

Optimal multi-stage dual-Q selection for distribution network planning projects
considering benefit coupling and timing correlation characteristics
SHEN Meiyan',HU Zhesheng®, LIU Zhaoyu®,DAI Pan’, HUANG Jingjing’, YANG Li'
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;
2. State Grid Zhejiang Economic Research Institute, Hangzhou 310020, China)

Abstract: Optimal selection of distribution network planning projects for power grid enterprises under limited
budget is the key for accurate investment of distribution network,but the impact of the correlation between
projects on the performance improvement of distribution network is seldom quantitatively considered in
current optimal selection of planning projects. The relationship of benefit coupling and timing correlation
between distribution network planning projects is defined. On the basis of dual-Q planning method of distri-
bution network and combined with different requirements of power supply reliability in different regions,the
reduction of power outage loss is adopted to measure the upgrading reliability benefit of distribution network
project,and an optimal multi-stage multi-area distribution network planning project selection model is built,
which considers the benefit coupling and timing correlation. The case results of planning project database
of distribution network with multiple power supply areas verify the reasonability and effectiveness of the
proposed model.

Key words: distribution network planning; dual-Q theory; benefit coupling; timing correlation ; power supply

regional difference;optimal project selection
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Fig.A1Power comparison of different equivalent models when the load of DC micro-grid changes
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