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Fig.4 Internal heat gains curves of the four buildings
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Table 3 Operating cost components of five modes
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Thermostatically controlled loads control for primary frequency

regulation based on dynamic droop control
LIU Hui, WU Xiaoming, SU Yi
(College of Electrical Engineering, Guangxi University , Nanning 530004 , China)

Abstract ; Using thermostatically controlled load (TCL) as a frequency regulation resource is an effective means of maintaining
power grid frequency stability caused by the high proportion integration of renewable energy power generation into the power
grid. A primary frequency control strategy is proposed for the participation of TCL in regulation based on dynamic droop control.
The dynamic droop control model is constructed to control the participation of TCL aggregators in frequency regulation by
adjusting the droop control coefficient in real time, while considering the average state of temperature of TCL,the capacity for
frequency regulation and the rate of change of system frequency. In this condition,the off state of TCL is locked for regulation
up, vice versa the on state is locked for regulation downward. Therefore ,the frequency can quickly return near its rated value. At
the same time,to ensure the user’s comfort, the priority ranking list dispatch method on the state of temperature is used to
determine the order of TCL for frequency regulation. Finally,simulations on the Matlab/Simulink platform show the effectiveness
of the proposed strategy in improving frequency quality and the user’s comfort.
Keywords : demand response ; thermostatically controlled load ( TCL) ;droop control; frequency change rate ; primary frequency

regulation ; state of temperature
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Optimal energy management of residential integrated energy system

with consideration of integrated demand response
CHENG Shan'?*, CHEN Nuo'?, XU Jianyu>’ , WANG Can'", ZHONG Shiling'">
(1. Hubei Provincial Engineering Research Center of Intelligent Energy Technology
(China Three Gorges University) , Yichang 443002, China;2. College of Electrical
Engineering and New Energy, China Three Gorges University, Yichang 443002, China;

3. State Grid Zhumadian Power Supply Company of Henan Electric Power Co.,Ltd.,Zhumadian 463000, China)
Abstract : In response to the problem that the factors affecting room temperature and its influence on load modeling and the
problems of user comfort and energy consumption expenditure when rigidly bundling residential integrated energy system
(RIES) and users are not fully considered in the energy management of RIES,the RIES energy management optimization model
and its solution method are proposed in the paper for the participation of cooling and heating loads in tiered subsidy and electric
loads in the tariff-type integrated demand response. Firstly, the discrete building heat balance equation is obtained by
comprehensively considering the factors affecting the room temperature ,and the mathematical model of the flexible but not fixed
cold, heat and electricity loads of the building is established. Secondly,a tiered subsidy for cold and heat load participation and
a tariff-type integrated demand response mechanism for electric load participation should be established. Then, taking into
account of RIES's cost of purchase energy from the outside, cost of affording integrated demand response (IDR) ,and profit of
selling energy to the users,an optimization model for optimizing energy management is established that maximizes RIES's net
profit with consideration a series of operation constraints of the components and the system. The Cplex is used to solve the
linearized model. Finally, a simulation example shows that the residential integrated energy system optimization strategy that
takes into account the comprehensive demand response can coordinate the resources on both sides of supply and demand, thus
improving the economic benefits of the system and users.

Keywords : residential integrated energy system ( RIES) juser comfort;integrated demand response (IDR) ;flexible load ;tiered

subsidy ; optimal energy management
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