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A strategy for demand response based on family agglomeration
GU Mo', DONG Shufeng', ZHANG Shupeng' , WANG Hailin>, JIAO Hao’, CHEN Jinming’
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;
2. State Grid Jiangsu Electric Power Co.,Ltd. ,Nanjing 210024 , China;

3. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China)
Abstract:In the context of intelligent power consumption , household users can promote the safe,stable and economic operation
of the power system by participating in electricity demand response and obtain additional benefits. Therefore, a strategy for
demand response based on family agglomeration is proposed in this paper. Firstly,the concept of family clustering is proposed to
manage the aggregation of residents’ families into communities and to design the response mechanism on the residents’ side.
Secondly, considering the residents’ electricity consumption habits and influencing factors during demand response, the
responding load function of household electricity consumption is constructed , which quantifies the potential of household demand
response. On this basis, a response strategy is designed which takes both the degree of completion and user experience into
account. Finally, three specific indicators are proposed to evaluate the response strategy, namely task completion rate, user
discomfort and economic benefits. An example is given to verify the effectiveness and economy of the proposed strategy.

Keywords : demand response ; family clustering;user experience ;load management ; centralized energy storage ; electricity market
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Frequency support capacity of asynchronous motor and

its equivalent inertia evaluation
ZHOU Tao', LIU Zicheng' , CHEN Zhong®, WANG Yi’, XU Yan*
(1. School of Automation,Nanjing University of Science and Technology, Nanjing 210094, China;
2. School of Electrical Engineering,Southeast University, Nanjing 210096, China;3. State Key
Laboratory of Smart Grid Protection and Control, Nari Group Corporation, Nanjing 211106, China;
4. Jiangsu Frontier Electric Technology Co.,Ltd.,Nanjing 211102, China)

Abstract: The new power system is gradually evolving into a low inertia power system with high penetration of DC and new
energy ,and the inertia of the load side is gradually increasing. Asynchronous motors occupy a high proportion in the load side,
and their frequency support function needs further research. In order to evaluate the equivalent inertia of asynchronous motor
under inertial time scale, a small signal model of asynchronous motor is established in electromechanical transient state. The
transfer function of asynchronous motor power consumption and system frequency deviation is inferred in this paper. At the same
time, the effective inertia of asynchronous motor to power system is inferred and the time-varying characteristics of asynchronous
motor to power grid is analyzed. According to the idea of frequency support capability in inertia response stage , the factors which
affect inertia frequency response of asynchronous motor are analyzed. The equivalent inertia evaluation model of asynchronous
motor is proposed to quantify the frequency support capacity of dynamic load. Finally,a simulation model is built on Matlab/
Simulink and PSASP platform to verify the correctness and effectiveness of the evaluation model and method proposed in this
paper.

Keywords : asynchronous motor ;inertial response ;frequency stability ; equivalent inertia; power balance ;inertia assessment
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