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Development of Optimal Power Generation and Flexibility Resource Planning Model for
Power Systems with Large-scale Renewable Integration Considering Battery Energy
Storage and Demand Response

Masahito Takahashi

Abstract

This report developed a power generation and flexibility resource planning model of power systems with large-scale
renewable integration using optimization technique. The model can analyze explicitly the system cost impact of flexibility-
supplying technologies such battery storage systems and demand responsive load control. A supposed power system with large-
scale renewable integration in Japan is taken as an example. Residential heat-pump water heaters and commercial air
conditioners in the customer side are supposed to be made demand responsive by energy management systems in the model
analysis. The results show that the battery storage systems and demand responsive load control could make lower the on-line
capacity of partial-load gas-fired power generation units and make coal-fired power generation units more utilized, which leads
to the yearly power generation cost reduction. The system cost, in which the installation cost of battery storage systems and
demand response as well as the fixed and variable costs of power generation are included, decreases by about 26% compared

to that of the power system without battery storage systems and demand response.
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