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Fig. 1 Response characteristics of electric vehicles
participating in load control
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Fig. 2 Dynamic characteristics of
temperature-controlled load
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A Load Control User Combinatorial Optimization Method Considering Electric
Vehicle and Temperature-Controlled Load Clusters

LI Siwei!2, XU Zhongping?, YU Long?, DU Lishi?, YUE Liang?, ZHANG Xirun?, WANG Xiaoming?

(1. Key Laboratory of Smart Grid of Ministry of Education (Tianjin University), Tianjin 300072, China; 2. Beijing Fibrlink Communications
Co., Ltd., Beijing 100071, China; 3. Electric Power Research Institute of State Grid Anhui Electric Power Company, Hefei 230061, China)
Abstract: As the construction of the new power system continues to deepen, the power system faces such problems as large peak-to-
valley difference and high volatility, and the use of user-side resources to participate in load control is one of the important initiatives
to solve the above-said problems. In this paper, a load control user combinatorial optimization method considering electric vehicle
(EV) and temperature-controlled load clusters is proposed. Firstly, a hierarchical control method is used to aggregate individual EVs
and temperature-controlled load clusters, and the aggregated clusters are divided into peak load shifting type and peak load shedding
type according to their willingness to participate in load control types, and their respective user load control models are established.
Secondly, a three-stage rebound load model is constructed to solve the load rebound problem after peak load shifting users participate
in load control. And then, a load control influence function is established with consideration of the influence degree of users
participating in load control. Finally, the composition of user groups participating in peak load shifting and shedding and the
adjustment amount of user load are optimized with the minimum load control influence, minimum network loss and minimum load
fluctuation as multi-objectives. While meeting the demand of load control, the proposed method can effectively inhibit the new peak
load caused by the rebound of load after users participating in load control, as a result, realizing the good interaction of supply and

demand between distributed load resources and the power system.
This work is supported by Science and Technology Project of SGCC (Research on Key Technology and Operation Mechanism of
Load Management Cloud for Multi-agent Participation, No.5400-202320223A-1-1-ZN).

Keywords: distributed load resources; temperature control load cluster; load rebound; load control; combinatorial optimization
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Overall Framework and Function Design of Quantified Gaming Method for
New Power System Forms

LI Jian, ZHANG Jun, HAN Xinyang, JIN Xiaoling
(State Grid Energy Research Institute Co., Ltd., Beijing 100192, China)

Abstract: The research on the form gaming of new power system is essential for advanced judgment of China's energy and power
development, and significant for overall layout of all elements of source-network-load-storage. This paper studies the quantitative
gaming method of the new power system forms, proposes an overall framework, and designs its main functions. Firstly, the
development logic of new power system is introduced, and the main boosting forces of the new power system form are identified,
which include model innovation, technological innovation and mechanism innovation. And the boosting effects of the
aforementioned three innovations are analyzed respectively. On this basis, the whole calculation process of the new power system
form gaming is put forward, which mainly consists of three parts including boosting force analysis, form analysis and synthetic
evaluation. By this calculation, the new power system form gaming and policy mechanism suggestion analysis are achieved.
Secondly, the new power system form gaming analysis is detailed according to five elements: power source, transmission network,
distribution network, load and energy storage, and the functions of each element form gaming analysis is designed. Finally, the
synthetic evaluation function of the new power system form is designed from four dimensions of green, security, economy and
people's livelihood. The research results can guide the design and development of modeling tools related to the new power system
form analysis, and provide solid support for the quantitative gaming research on the new power systems.

This work is supported by 2023 Experimental Conditions Construction Project of State Grid Energy Research Institute Co., Ltd.
( Development of Strategic Simulation and Security Analysis Module for New-Type Power System Laboratory, No.51670023000B).

Keywords: new power system; form gaming; boosting force analysis; source-network-load-storage; synthetic evaluation
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