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Fig.1 Feeder connection diagram of distribution

network with microgrids
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Table 1 Parameters of wind turbine generator in microgrids

S R 1Y WTGRY ™ 2 i WTGRY
A HUE /kV 0.69 0.69
AR B TR MW 2.5 3
YIARGE / (m-s7™) 4 3
BE K / (m-s™) 13 12
YI RGHE / (mes™) 25 25
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Table 4 Index Tym and Kys of load
points in microgrid 1

ik Tyin./ h Kuys

P T 1 1B 2 1oL 1 THo 2
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Table 5 Index Ty and Kys of load points in
microgrid 2 when energy storage capacity

is 1000 kW+h and 1500 kW-h
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Distribution system reliability evaluation considering influence of intermittent
renewable energy sources for microgrid

WANG Shao,TAN Wen,HUANG Han
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,

Chongqing University, Chongging 400044, China)
Abstract: Based on the Markov method,a multi-state power output model is built for a microgrid with
intermittent renewable resources DG (Distributed Generation) ,energy storage device and multiple loads to
analyze the influence of DG’s intermittence on the power supply reliability,which considers different load
importance levels. According to the power balance equation of microgrid in island mode and based on the
built model,the bi-state power output model is built for each load point in microgrid,a method of reliability
evaluation is proposed for the distribution network with microgrid,and the indices for evaluating the
continuous power supply ability of micro power source are given. Case calculation verifies the feasibility and
effectiveness of the proposed method,showing that,the power supply probability for users in the microgrid is
improved,the average user outage rate is deteriorated when the intermittence of DG is considered,and the
rational capacity and maximum output power configuration of the energy storage device can relieve the impact
of DG’s intermittence on the continuous power supply ability.
Key words: microgrid; electric power distribution; distributed generation; intermittence; energy storage;
Markov method; reliability; evaluation
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Microgrid operation multi-objective optimization based on hybrid evolution
algorithm with a-constraint dominant sorting
PENG Chunhua', HUANG Kan',YUAN Yisheng',PAN Lei?
(1. School of Electrical & Electronic Engineering, East China Jiaotong University, Nanchang 330013, China;
2. Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education,
Southeast University, Nanjing 210096, China)
Abstract: In order to reduce the operational cost and pollution emission,a multi-objective optimization model
is built for microgrid and a hybrid evolution algorithm with a-constraint dominant sorting is proposed to solve
the model , which applies the o-constraint dominant sorting mechanism to treat all constraints as the
a-constraint levelness and takes the levelness as the evolutionary selection index to quickly transform all
individuals into the feasible solution,significantly improving the constraint processing efficiency. A hybrid
multi-objective evolution algorithm with non-dominated sorting is proposed to effectively combine the
advantages of the DEA (Differential Evolution Algorithm) and EDA (Estimation of Distribution Algorithm) for
overcoming the defects of low species diversity and premature convergence of single algorithm. The similarity
sorting method is adopted to approach the ideal solution for realizing the multi-attribute decision and
obtaining the optimal compromise solution. Case study for a microgrid shows that the proposed algorithm is
effective and feasible.
Key words: microgrid; optimization; o-constraint domination; evolutionary algorithms; multi-attribute

decision; models
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