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Fig.1 Heat-electricity characteristic for
combined heat and power units
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Fig.2 Optimal configuration model of energy
storage system
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Optimal Configuration of Multi-energy Storage System in Standalone Microgrid

CUI Mingyong, WANG Chutong, WANG Yucui, LU Zhigang, CHEN Chen
(School of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: In view of integrated energy microgrid as the important component of Energy Internet, this paper develops an optimal
configuration model of a multi-energy storage system in a standalone integrated energy microgrid. The configuration methods
of rated power and capacity of the electricity storage system and the heat storage system are proposed. In the electricity storage
system model, the estimation of battery life during the heating and non-heating periods is taken into account. The goal of the
proposed model is to obtain the best economic benefit. The thermoelectric coupling constraints of combined heat and power
(CHP) units is considered, including heat and electric power balance constraint, ramp rate constraint of units, energy storage
system constraints and the probability of self-sufficiency, etc. The model is solved by the bacterial colony chemotaxis (BCC)
algorithm based on the unit output and the power allocation strategy of the energy storage system. The operation characteristics
of the CHP units containing energy storage systems are also discussed. Finally, the results show that the proposed
configuration method of multi-energy storage system has significant economic and environmental benefits during the heating and
non-heating periods and promotes the wind power consumption.

This work is supported by Youth Fund of Natural Science Research for Colleges and Universities in Hebei Province

(No. QN20131041).

Key words: integrated energy microgrid; energy storage system; optimal configuration methods; battery life

54



