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Control Performance Standards-Oriented Event-Triggered Load Frequency Control for Power Systems Under Limited Communication Bandwidth





ABSTRACT
Load frequency control (LFC) of modern power systems tends to employ open communication networks to transmit measurement/control signals. Under a limited network bandwidth, the continuous and high-sampling-rate signal transmission will be prone to degradation of the LFC performance through network congestion. This brief proposes a decentralized control performance standards (CPSs)-oriented event-triggered (ET) LFC scheme for power systems under constrained communication bandwidth. The proposed scheme comprises the ET LFC scheme and the CPSs-oriented regulation scheme. In the CPSs-oriented regulation scheme, regulation rules are designed to adjust the threshold parameter of the ET LFC scheme based on the North American Electrical Reliability Council (NERC)'s CPS1 and CPS2. The rules generate a larger threshold parameter to lower the triggering frequency in order to reduce unnecessary transmission of measurement/control signals, while ensuring the frequency and tie-lie power of the power systems to meet the required CPS1 and CPS2 instead of the asymptotic stability requirement in the existing research. The reduced transmission of these signals lessens the communication burden. In addition, the decentralized control strategy is used to solve the problems of poor large scalability and computational dimension caused by the centralized control strategy. The effectiveness of the proposed scheme is evaluated on an IEEE 39-bus test system with renewable energy sources.
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In the previous studies, two typical three-area LFC schemes equipped with non-heat turbines, which are commonly used in the existing researches, have been applied to verify the effectiveness of the proposed method.
· At first, dimension difference caused from different types of turbine/generator is small, such as non-reheated and hydro turbine with 3rd-order and reheated turbine with 4th-order. 
· Secondly, the number of equivalent generators contained in one control area is usually no more than four.
· Then the design of the multi-area LFC can be carried out one by one, which means that the total time spent will increase linearly with the number of areas. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· This provides the hint to deal with the event-triggering problems. Meanwhile, a novel two-layer structure was proposed to solve the set points compensation problem for industrial processes under network-based environment.
· In this paper, an event-triggered control algorithm is proposed for the LFC scheme of multi-area power systems. It is worth pointing out that, the proposed LFC problem is nontrivial.
· As the time delay will degrade the dynamic performance and cause instability of augmented power system. 
· Instability of the LFC scheme denotes the deviation far away from zero which exists in the ACE and frequency. 
2.2. PROPOSED SYSTEM 
· In this paper, a delay-dependent robust method is proposed for analysis/synthesis of a PID-type LFC scheme considering time delays.
· Due to the increased complexity and uncertainties of the modern power systems, various advanced control methods were proposed for the LFC scheme, such as genetic algorithm (GA), sliding mode control , and robust control .
· Effectiveness of the proposed method is demonstrated by calculation of the RPI and simulation studies.
· The controller gains can be optimized when a minimal RPI for a given delay upper bound is obtained by using the ICCL algorithm proposed in  and the binary search technique.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In particular, the delay-dependent stability of the LFC has been investigated via calculating delay margins, and the delay margins are used as a performance index to guide the design and operation of the LFC controller.
· The effect of the load disturbances on the augmented output is defined as a robust performance index (RPI) of the augmented LFC scheme. 
· By utilizing a time-delayed system design approach, a new model of LFC scheme with delays is formulated where the communication delays and eventtriggered control are integrated for the LFC scheme.
· Due to the inevitable communication time delays such as packet dropouts, disordering and ACE signal updating [7], the control performance suffers severe time delays which may destabilize the power system. 











Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Load frequency control strategies: A state-of-the-art survey for the researcher
	H. Shayeghi, H.A. Shayanfar, A. Jalili, 
	This paper provides an overview of control strategies for researchers, as well as of their current use in the field of LFC problems. 

	Robust Power System Frequency Control
	H. Bevrani, 
	The material summarizes the long term research outcomes and contributions of the author’s experience with power system frequency regulation.

	Robust decentralised PI based LFC design for time delay power systems
	H. Bevrani, T. Hiyama, 
	This paper investigates the delay-dependent stability of the LFC scheme by adopting a delay-dependent criterion and linear matrix inequalities (LMIs). 

	Recent philosophies of automatic generation control strategies in power systems
	I.P. Kumar, D.P. Kothari, 
	AGC strategies based on digital, self-tuning control, adaptive, VSS systems, and intelligent/soft computing control have been included.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.

2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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                                                      CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
   In this paper, an event-triggered approach has been proposed to update the PI control to stabilize the power system with communication delay under the LFC scheme. It has been shown that the controller is updated only at its event time, which reduces the communication burdens and lowers the control updating frequency. Simulation results have been shown to validate the control design. In the future research, several challenging tasks, such as limitations on computational processing power, cost per actuation, sensor quantization, cost of communication signals and so on, should be addressed in event-triggered control of the LFC scheme 
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