
IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, July 2022 
 

Copyright to IJARSCT               DOI: 10.48175/568 814 

  www.ijarsct.co.in 

Impact Factor: 6.252 

Integration of Renewable Energy System and 

Efficient Demand Side Response in Smart Grids 
MD Asif Raza1 and Rohit Kumar Gupta2 

M.Tech Scholar, Department of Electrical Engineering1 

Assistant Professor, Department of Electrical Engineering2 

School of Engineering & Technology, Soldha, Bahadurgarh, Haryana, India 

 

Abstract: The Smart Grid, regarded as the next generation power grid, uses two-way flows of electricity 

and information to create a widely distributed automated energy delivery network. In this article, we survey 

the literature till 2011 on the enabling technologies for the Smart Grid. We explore three major systems, 

namely the smart infrastructure system, the smart management system, and the smart protection system. We 

also propose possible future directions in each system. Specifically, for the smart infrastructure system, we 

explore the smart energy subsystem, the smart information subsystem, and the smart communication 

subsystem. For the smart management system, we explore various management objectives, such as 

improving energy efficiency, profiling demand, maximizing utility, reducing cost, and controlling emission. 

We also explore various management methods to achieve these objectives. For the smart protection system, 

we explore various failure protection mechanisms which improve the reliability of the Smart Grid, and 

explore the security and privacy issues in the Smart Grid. The design of efficient Demand Response (DR) 

mechanisms for the residential sector entails significant challenges, due to the large number of home users 

and the negligible impact of each of them on the market. We propose a Multi objective model for the DSM 

in smart grid where a set of competing aggregators act as intermediaries between the utility operator and 

the home users. The operator seeks to minimize the smart grid operational cost and offers rewards to 

aggregators toward this goal. Profit-maximizing aggregators compete to sell DR services to the operator 

and provide compensation to end users in order to modify their preferable consumption pattern using 

optimization strategies. Finally, end-users seek to optimize the trade-off between earnings received from the 

aggregator and discomfort from having to modify their pattern. In this context, interruptible loads are 

consumers who agree to be interrupted, as required and within constraints, to maintain system security or 

reduce market prices, and are compensated by paying reduced tariffs. These consumers are generally large 

industrial customers with their own backup generation or those that can easily reschedule production. They 

can also be residential customers who want to save on their electricity bill, or retail electricity providers 

that aggregate the consumption of small customers. In accordance to contractual arrangements, the utility 

can directly interrupt supply to the customer, or the customer can disconnect or reduce consumption at the 

direct request of the utility. 

 

Keywords: Smart Grid, Demand Response, smart management system, DSM 
 

REFERENCES 

[1]. Aghaei, Jamshid, and Mohammad-Iman Alizadeh. "Multi-objective self-scheduling of CHP (combined heat 

and power)-based microgrids considering demand response programs and ESSs (energy storage systems)." 

Energy 55 (2013): 1044-1054. 

[2]. Faria, Pedro, Zita Vale, Joao Soares, and Judite Ferreira. "Demand response management in power systems 

using particle swarm optimization." IEEE Intelligent Systems 28, no. 4 (2013): 43-51. 

[3]. Gkatzikis, Lazaros, Iordanis Koutsopoulos, and Theodoros Salonidis. "The role of aggregators in smart grid 

demand response markets." IEEE Journal on Selected Areas in Communications 31, no. 7 (2013): 1247-

1257. 

[4]. Joo, Jhi-Young, and Marija D. Ilic. "Multi-layered optimization of demand resources using Lagrange dual 

decomposition." IEEE Transactions on Smart Grid 4, no. 4 (2013): 2081-2088. 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, July 2022 
 

Copyright to IJARSCT               DOI: 10.48175/568 815 

  www.ijarsct.co.in 

Impact Factor: 6.252 

[5]. Kennel, Fabian, Daniel Gorges, and Steven Liu. "Energy management for smart grids with electric vehicles 

based on hierarchical MPC." IEEE Transactions on industrial informatics 9, no. 3 (2013): 1528-1537. 

[6]. Marzband, Mousa, Majid Ghadimi, Andreas Sumper, and José Luis Domínguez-García. "Experimental 

validation of a real-time energy management system using multi-period gravitational search algorithm for 

microgrids in islanded mode." Applied Energy 128 (2014): 164-174. 

[7]. Ali, Mubbashir, Juha Jokisalo, Kai Siren, and Matti Lehtonen. "Combining the demand response of direct 

electric space heating and partial thermal storage using LP optimization." Electric Power Systems Research 

106 (2014): 160-167. 

[8]. Siano, Pierluigi. "Demand response and smart grids—A survey." Renewable and Sustainable Energy 

Reviews 30 (2014): 461-478. 

[9]. Barbato, Antimo, and Antonio Capone. "Optimization models and methods for demand-side management of 

residential users: A survey." Energies 7, no. 9 (2014): 5787-5824. 

[10]. De Craemer, Klaas, Stijn Vandael, Bert Claessens, and Geert Deconinck. "An event-driven dual coordination 

mechanism for demand side management of PHEVs." IEEE Transactions on Smart Grid 5, no. 2 (2014): 

751-760. 

[11]. Akhavan-Rezai, E., M. F. Shaaban, E. F. El-Saadany, and F. Karray. "Demand responce through interactive 

incorporation of plug-in electric vehicles." In Power & Energy Society General Meeting, 2015 IEEE, pp. 1-5. 

IEEE, 2015. 

[12]. Vardakas, John S., Nizar Zorba, and Christos V. Verikoukis. "A survey on demand response programs in 

smart grids: Pricing methods and optimization algorithms." IEEE Communications Surveys & Tutorials 17, 

no. 1 (2015): 152-178. 

[13]. López, M. A., S. De La Torre, S. Martín, and J. A. Aguado. "Demand-side management in smart grid 

operation considering electric vehicles load shifting and vehicle-to-grid support." International Journal of 

Electrical Power & Energy Systems 64 (2015): 689-698. 

[14]. Hansen, Timothy M., Robin Roche, Siddharth Suryanarayanan, Anthony A. Maciejewski, and Howard Jay 

Siegel. "Heuristic optimization for an aggregator-based resource allocation in the smart grid." IEEE 

Transactions on Smart Grid 6, no. 4 (2015): 1785-1794. 

[15]. Ramachandran, Bhuvana, and Alamelu Ramanathan. "Decentralized demand side management and control 

of PEVs connected to a smart grid." In Power Systems Conference (PSC), 2015 Clemson University, pp. 1-7. 

IEEE, 2015. 

[16]. Li, Bosong, Jingshuang Shen, Xu Wang, and Chuanwen Jiang. "From controllable loads to generalized 

demand-side resources: A review on developments of demand-side resources." Renewable and Sustainable 

Energy Reviews 53 (2016): 936-944. 


