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Fig.1 Independent charging/discharging model
of energy storage devices
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Fig.2 Configuration of studied micro-energy system
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Table 1 Power output and incremental rate of energy conversion devices under different operation points
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Optimal Planning of Micro-energy System Considering Off-design Performance

Part One General Model and Analysis

LI Jianlin', TIAN Liting'?, CHENG Lin*, GUO Jianbo'
(1. China Electric Power Research Institute, Beijing 100192, China;
2. State Key Laboratory of Control and Simulation of Power System and Generation Equipments,

Tsinghua University, Beijing 100084, China)

Abstract: Micro-energy system is one of the important forms for the development and application of Energy Internet. A micro-
energy system is a multi-input and multi-output system with a coupling relationship constituted by energy conversion and
storage devices. These devices usually have non-linear working characteristics, which means deviation from the design
performance. A static coupling model is established considering the nonlinear relationship between the input and output of a
multi-energy microgrid. At the same time, the state transfer equation for energy storage is given. The integrated energy
consumption of the system is defined by unified input energy. And a load dispatch scheme of energy conversion devices based
on incremental rate is proposed. Finally, the model is applied and validated in a system which includes photovoltaic,
distribution transformer, combined heat power generation, heat pump, battery storage and regenerative electric boiler. The
proposed general model considering off-design performance of devices provides the basis for optimal design and operation of
micro-energy system.
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