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Optimization of an integrated energy system considering integrated demand response

LI Zhengjie!, HAN Aoyang?, ZHOU Shenggi?, CHEN Zixuan?, ZHANG Zhisheng?!
(1. College of Electric Engineering, Qingdao University, Qingdao 266071, China; 2. State Grid Qingdao
Power Supply Company, Qingdao 266002, China; 3. School of Electrical and Electronic
Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: To improve the reliability and economy of system operation, this paper introduces an integrated demand
response on the basis of the optimal scheduling of an integrated energy system. It also uses the mutual transformation
relationship between different forms of energy to realize peak shaving and valley filling and improve energy use
efficiency. An integrated demand response strategy is considered. A power load demand response model based on
electricity price and a heat load demand response model based on incentive are established. Taking the minimum
operation cost as the objective function, an integrated energy system scheduling model considering the balance of supply
and demand and the constraints of energy supply and storage equipment is proposed. The improved second-order
oscillatory particle swarm optimization algorithm is used to analyze the model. The algorithm updates the velocity
iteration formula based on a conventional particle swarm optimization algorithm. This overcomes the problem that a
conventional particle swarm optimization algorithm easily falls into a local optimum. The effectiveness of the proposed
model and algorithm is verified by the simulation of an actual example.
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