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ABSTRACT: Control systems engineering has been around for a long time; control systems are the systems that regulate the 

flow and output of a system. The virtual power plant is discussed in this study article, and it is highly significant in control 

systems engineering. Many papers have been published on virtual power plant generation of electricity. As the name implies, 

production or generation of electricity and then transmission of electricity are virtual because there is a centralized connecting 

device that connects all the power resources together and forms a grid that can transfer power 24 hours a day, seven days a 

week. When the generated energy is insufficient to meet the demand for electricity, virtual power plants are proposed. The need 

for virtual power plants (VPPs), their applications, and where all renewable energy resources combine to supply power on a 

daily basis are discussed in this paper, as well as how the combination of these virtual power plant combinations can improve 

electricity problems as well as increase efficiency. 
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1. INTRODUCTION 

A Virtual Power Plant (VPP) is a network of decentralized, medium-scale power generating units, such as 

wind farms, solar parks, including CHP units, as well as flexible power consumers and storage devices. The 

linked units are dispatched through the Virtual Power Plant's central control room, but they are still operated 

and owned independently. 

The goal of a Virtual Electricity Plant is to reduce grid load by intelligently dispersing the power supplied 

by individual units during peak load periods. The energy exchange trades the combined power generation 

and consumption of the Virtual Power Plant's networked components[1]. 

 

Figure 1:  Illustrate the Basic Block Diagram of Controller. 

Control system engineering is a system that controls a system's flow, as well as outputs and provides feedback 

to the input system, based on the input system's output, show in figure 1. Engineering and engineers used to 

develop items that proved to be beneficial to humanity. In control system design, a controllable system also 

provides feedback to the system so that it can improve its efficiency[2]. Control system engineers are 

concerned with examining and controlling segments of their surroundings, as well as control systems, in 

order to supply society and the environment with the necessary average or correct pricing goods. Examining 

and regulating are complimentary goals since improved system control necessitates smart and modelled 

systems. Regulate systems engineering is also a good way to control malfunctioning systems. Chemical 

process systems are an example of this type of system. Modeling and control of contemporary, sophisticated, 

interconnected systems such as traffic control systems, chemical processes, including robotic systems is the 

current work of control engineers. Some engineers also have the capacity to manage industrial automation 

systems and have the opportunity to do so. Control system engineering's most significant characteristic is to 

control systems according to the needed output that can benefit society. Control systems engineering is based 

on the development of system feedback analysis and linear system analysis, and it incorporates network 

theory and communication theory As a result, control systems engineering is not constrained by any rules or 

regulations, and it may be used in aeronautical engineering, chemical engineering, civil engineering, 
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including electrical engineering. Control system engineering, for example, is limited to electrical, 

mechanical, as well as chemical components[3], [4]. 

A control system is a system configuration formed by the interconnection of components that will give the 

required system response. The foundation for system analysis is supplied by linear system theory, which 

posits a cause–effect connection for the system's components. As a result, a blob can represent a component 

or a process that has to be managed. The input–output relationship depicts the processing of an input signal 

to produce a changeable output signal, which is frequently accompanied with power amplification. To get 

the required reaction, an open-loop control system employs a controller or control actuator. An open-loop 

system is one that does not receive feedback[5], [6]. 

1.1.Application of virtual power plant: 

1.1.1. Portfolio Management: 

Other energy market actors, including as producers, consumers, and balancing responsible parties, can add a 

VPP to their portfolio (BRPs). BRPs are in charge of maintaining the balance of their injection portfolio and 

offtakes. Market participants can use VPP assistance to optimize the scheduling of their portfolio, such as 

avoiding the start-up of a costly peak power plant. Furthermore, this flexibility may be utilised to improve 

their position in real time and minimise expenses associated with real-time imbalances, as a consequence of 

unanticipated portfolio deviations caused by power plant failures, demand, or renewable output projection 

mistakes. 

2. LITERATURE REVIEW 

D. Pudjianto, et al. studied about the idea and overall structure of the virtual power plant (VPP), the primary 

vehicle for enabling cost-effective integration of distributed energy resources (DER) into existing power 

networks, are provided. The inclusion of DER into electrical networks has been spurred by the growing 

desire to generate more electricity from renewables and improve energy efficiency, particularly due to 

environmental concerns. Because DERs are not visible to system operators, they have only been utilised to 

replace energy rather than capacity from traditional producing plants. The technical and commercial 

capabilities made possible by the VPP are discussed, and case examples illustrating the value of aggregation 

(the VPP idea) and the application of the optimum power flow algorithm to characterise VPP are included[7]. 

Sahand Ghavidel et al studied about The Virtual Power Plant (VPP) is a novel idea that aims to deal with the 

growing number of DGs in the system while also efficiently managing competition in the energy markets. 

The VPP is examined in terms of its components and operating systems in this study. VPP is made up of a 

variety of DGs, including as dispatchable power plants and intermittent producing units, as well as possibly 

flexible loads and storage units. These components are discussed in this work in a comprehensive way, with 

some of the more essential ones highlighted. This article briefly classifies and discusses the key literature 

connected with CHP-based VPP, VPP components and modelling, VPP with Demand Response (DR), VPP 

bidding strategy, and VPP participation in electricity markets[8]. 

3. METHODOLOGY 

3.1.  Design: 

The project's methodology is based on cloud computing, as illustrated in figure 2 by the flow chart of virtual 

power plants, which depicts the process of power transmission through virtual power plants. When there is 

surplus power, it will verify the surplus power rating and if it is accurate, it will reduce the CHP's electrical 

power and activate the boiler. If the surplus power is turned off, determine whether there is a power deficit 

and, if so, purchase energy from the grid. If the power shortfall is met by purchasing electricity from the grid, 

cease the optimization control; if not, stop the least profitable industrial application. 
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Figure 2: This diagram showing the flow chart of virtual power plant. 

3.2.      Instrument:  

 Photovoltaic system: This is a photovoltaic system that converts solar energy into photovoltaic energy and 

is used to power loads, show in figure 2. To generate electricity, energy packets travel from a metal surface. 

This is due to the fact that PV solar cells are made up of layers of semiconductor material, primarily silicon. 

The generation of electricity is caused by the passage of electrons from one location to another. 

 

Figure 3: illustrate diagram showing  photovoltaic System[9]. 
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Wind Power Generation: High-speed wind may also be used to generate electricity. High-speed wind drives 

the turbine, which causes the turbine to move and supply mechanical energy to the generator, which the 

generator then converts into electrical energy. 

 

Figure 4: this diagram showing the  wind turbine[10]. 

Industrial Load: The sum of all the power consumed by industry is known as industrial load; load utilised at 

industrial locations is higher rated and uses more electricity generating power. 

1.3. Data Collection: 

Table 1 shows power consumed by the devices such as refrigerator, freezer washing Machine. Tumble Dryer, 

Heat Pump, Micro-CHP. 

Refrigerator consume 200.1-watt, Freezer consume 330.3-watt, Dishwasher consume 2788.5 watt, etc.  

Table 1: shows the power consume devices. and how much power they consume. 

Appliance Percentage of Device % Nominal Power (watt) 

Refrigerator  98 200.1 

Freezer 80 330.3 

Dishwasher 48 399.8 

Washing Machine 105 2788.5 

Tumble Dryer 56 3025.1 

Heat Pump 89 2002.3 

Micro - CHP 22 1000.7 

 

4. RESULTS & DISCUSSION 

The purpose of this study is to provide information on virtual power plant modelling and operation. A virtual 

power plant (VPP) is a grid made up of many heterogeneous power supplies that is used to fill or control the 

energy flow in both urban and rural regions. A virtual power plant, also known as a distributed energy 

resource, is essentially a cloud computing system that is used to integrate diverse energy resources (DER). 

Distributed energy resources have a strong possibility of connecting to all power markets and establishing 

links between them. Virtual power plants are a collection of different heterogeneous energy resources that 

are combined to build a grid that runs on cloud computing. The virtual power plant has shown to be efficient, 

and it can extract information about the electricity market to assist in identifying methods to improve 
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distributed energy efficiency and therefore reach maximum efficiency or capacity. It provides an alternative 

VPP structural modelling.  

5. CONCLUSION 

A virtual power plant, also known as a distributed energy resource, is essentially a cloud computing system 

that is used to integrate diverse energy resources (DER). Distributed energy resources have a strong 

possibility of connecting to all power markets and establishing links between them. Virtual power plants are 

a collection of different heterogeneous energy resources that are combined to build a grid that runs on cloud 

computing. The virtual power plant has shown to be effective, and it can extract information about the 

electricity market to assist in determining methods to improve distributed energy efficiency in order to reach 

maximum efficiency or capacity.  The major economic advantage of virtual power plants for distributed 

energy resource (DER) owners is maximum return from the electricity markets and decreased monetary risk, 

since we must analyse the whole cost of the system before we plant any system. The key components of the 

virtual power plant (VPP) including dispatchable power plants and intermittent producing units, as well as 

flexible loads and storage units, have been briefly examined in this study. Also presented were the essential 

components of the virtual power plant (VPP), which are CVPP and TVPP, as well as virtual power plant 

modelling. 

REFERENCES: 

[1] H. Saboori, M. Mohammadi, and R. Taghe, “Virtual power plant (VPP), definition, concept, components and types,” 2011, doi: 

10.1109/APPEEC.2011.5749026. 

[2] M. A. Zehir, A. Batman, and M. Bagriyanik, “Review and comparison of demand response options for more effective use of renewable 

energy at consumer level,” Renew. Sustain. Energy Rev., vol. 56, pp. 631–642, 2016, doi: 10.1016/j.rser.2015.11.082. 

[3] J. Nikonowicsz, Lucasz; Milewski, “Virtual Power Plants – general review : structure , application and,” J. Power Technol., vol. 92, no. 

3, pp. 135–149, 2012. 

[4] F. Shariatzadeh, P. Mandal, and A. K. Srivastava, “Demand response for sustainable energy systems: A review, application and 

implementation strategy,” Renew. Sustain. Energy Rev., vol. 45, pp. 343–350, 2015, doi: 10.1016/j.rser.2015.01.062. 

[5] A. M. Mughal and A. M. Mughal, “Introduction to Control Systems,” Real Time Model. Simul. Control Dyn. Syst., pp. 143–159, 2016, 

doi: 10.1007/978-3-319-33906-1_8. 

[6] A. Mnatsakanyan and S. W. Kennedy, “A novel demand response model with an application for a virtual power plant,” IEEE Trans. 

Smart Grid, vol. 6, no. 1, pp. 230–237, 2015, doi: 10.1109/TSG.2014.2339213. 

[7] D. Pudjianto, C. Ramsay, and G. Strbac, “Virtual power plant and system integration of distributed energy resources,” IET Renew. 

Power Gener., 2007, doi: 10.1049/iet-rpg:20060023. 

[8] S. Ghavidel, L. Li, J. Aghaei, T. Yu, and J. Zhu, “A review on the virtual power plant: Components and operation systems,” 2016 IEEE 

Int. Conf. Power Syst. Technol. POWERCON 2016, no. January 2018, 2016, doi: 10.1109/POWERCON.2016.7754037. 

[9] Apricus, “Solar PV Systems.” 

[10] “Home Crosswinds Fundamentals of Wind Turbines Fundamentals of Wind Turbines,” 2018. 

 

http://www.jetir.org/

