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Research on distribution network expansion planning for regional

integrated energy system access

WANG Yiging, SHA Qian, LIU Qiulin
(Xuzhou Power Supply Branch, State Grid Jiangsu Electric Power Co., Ltd., Xuzhou 220005, China)

Abstract: The current method used for the expansion planning of the distribution network in a regional integrated energy
system overlooks the analysis of the structure and operational characteristics of various systems within the integrated energy
system. This oversight results in high pollutant emissions, electricity consumption, and gas consumption in the planned
distribution network. Aiming at the regional integrated energy system, a planning method for distribution network
expansion is proposed. Firstly, the structure of the regional integrated energy system is analyzed while models for heating,
cooling, and power supply are constructed. Next, a two-tier optimization model is established where the upper-level model
aims to minimize the overall planning cost, and the lower-level model aims to maximize energy utilization efficiency. The
upper and lower-tier models can respectively extend the planning of the system distribution network and optimize the
regional integrated energy system. The simulation results of a distribution network connected to a regional integrated energy
system show that the proposed method results in a reduction of distribution network loss rate to 4%~5% , the load balancing
rate reaching more than 90%, and significantly controlled consumption of electricity, gas, pollutant discharge and load
power after planning

Key words: regional integrated energy systems; distribution network; system model; expansion planning; network loss rate
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Figure 1 Basic structure of regional integrated energy system
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