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Modeling and Control of Generalized Demand Response in Micro-grids Based on GridLAB-D

QI Taoyi', HUI Hongxun', XU Lizhong’, MA Xiang’, DING Yi'
(1. Zhejiang University, Hangzhou 310027, China; 2. State Grid Zhejiang Electric Power Co., Ltd., Hangzhou
310007, China)

Abstract: The distributed renewable energy sources such as photovoltaics in the power system are developing rapidly. The
distributed rooftop photovoltaics have become a typical feature of smart micro-grid. In order to improve the stability and
economy of the micro-grid with high penetration of photovoltaics, a generalized demand response is proposed in this paper by
regulating flexible loads and energy storage equipment of residential customers, so as to increase the consumption of fluctuating
photovoltaics and reduce the operating cost of smart micro-grids. Based on the continuous simulation software GridLAB-D, the
model of residential micro-grids is developed, including the power generation model of photovoltaics, energy storage model,
climate model, and electricity market model. Besides, control algorithms of the generalized demand response for flexible loads
and energy storage devices areproposed. The proposed models and methods are verified by utilizing the IEEE 13-nodes test
feeder model. The results illustrate that the generalized demand response in micro-grids can effectively reduce the curtailment of
photovoltaics, save customers' electricity cost, and assist the main network to reduce the peak-valley difference of loads.

Key words: photovoltaic; micro-grid; demand response (DR); energy storage; GridLAB-D

(_E¥% 17 7T continued from page 17)
Modeling and Regulating Method of Air Conditioning Load in Wind Power Consumption Scenario

XUE Mingfeng', MAO Xiaobo', SHI Kun’, PAN Yongtao'
(1. State Grid Jiangsu Electric Power Co., Ltd., Wuxi Power Supply Branch, Wuxi 214000, China; 2. China

Electric Power Research Institute, Beijing 100192, China)

Abstract: With the increase of installed capacity of wind power in China, wind power consumption brings new challenges
to the safe and stable operation of power grid. Air conditioning based thermal control load and power grid are interactive and
friendly, and are more and more involved in the power system scheduling. In order to realize the compatibility between the
variable frequency air conditioning load and the existing scheduling model, and make the air conditioning load smooth the wind
power fluctuation, this paper proposes an air conditioning load modeling method and the corresponding regulation strategy based
on the wind power consumption scenario. The variable frequency air conditioning is built into a thermal cell model, and the
hierarchical distribution control method is used to achieve the effective control of the micro level thermal cell. The results show
that the proposed thermal battery model can effectively describe the energy storage characteristics of the variable frequency air
conditioning load, realize the compatibility of the variable frequency air conditioning load and the existing scheduling model of
the system, and the proposed scheduling and control strategy can effectively regulate the variable frequency air conditioning load
to improve the wind power consumption capacity of the system.

Key words: wind power consumption; demand response; air-conditioning load; microgrid system; thermal battery
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