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Fig.1 Seasonally complementary performance of
wind,solar and hydraulic energy sources
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Table 1 Cost coefficients of microgrid devices
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Table 2 Pollutant emission coefficients and

evaluation indexes of traditional
coal-fired power generation
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Fig.2 Annual load and power mismatch of microgrid
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Table 3 Optimal proportions of different
DG combinations
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Table 4 Results of different DG combinations
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Evaluation of economic operation for microgrid with complementary
DGs and energy storage
XIA Yonghong'?,WU Hongjian',XIN Jianbo*, CHENG Lin*,YU Yunjun',WAN Xiaofeng'
(1. School of Information Engineering, Nanchang University ,Nanchang 330031, China;
2. State Grid Jiangxi Electric Power Research Institute,Nanchang 330096, China;
3. State Key Laboratory of Control and Simulation of Power System and Generation Equipments,
Tsinghua University, Beijing 100084, China)

Abstract: Since the wind and solar energy sources have high short-term fluctuation while the hydraulic
energy source has small short-term fluctuation,the complementary relationships among them are analyzed,an
optimal configuration method is proposed for the microgrid with complementary DGs(Distributed Generations)
and energy storage,and an evaluation system is built to assess the influence of its complementary
performance on the economic operation of microgrid. The proposed method sets the capacity of energy storage
system,the installation cost of microgrid devices and the cost of system operation and maintenance as the
objectives,takes the system capacity,the proportion of DG and the charge/discharge characteristics of battery
as the constraints,and applies the adaptive genetic algorithm to obtain the optimal capacities of DGs and the
related capacity of energy storage system. The capacity of energy storage system and the evaluation index of
economic operation for a certain configuration can be obtained by flexibly adjusting the combination mode
and proportion of DGs. Results show that:when the power outputs of DGs,such as wind,solar and hydraulic
are complementary,the capacity of energy storage system is significantly reduced and the economic benefit of
microgrid is optimal.

Key words: microgrid; genetic algorithms; energy storage capacity; complementary characteristics; economic

benefit; distributed power generation



