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Modelling of Supercapacitor Banks for Power System Dynamics Studies







ABSTRACT
    The paper presents accurate and simple dynamic model of a supercapacitor bank system for power system dynamics studies. The proposed model is derived from a detailed RC circuit representation. Furthermore, a complete control system of the supercapacitor bank is also presented. The proposed model is easy to integrate in any power system simulation software and consists of only up to four standard datasheet parameters. The performance of the proposed model in grid frequency control and low-voltage ride through is illustrated on IEEE 14-bus test system in DIgSILENT PowerFactory. It is shown that in case of transient stability simulations the ideal (simplified) model of the supercapacitor can be used while in case of frequency control the ideal representation may not always be appropriate. 




        	
                            

                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· This paper is unique because it focusses on the electrical applications and end use models rather than the models that focus on predicting chemical characteristics of the DLCs. Considering these factors, the timeliness and uniqueness of this review cannot be overemphasized. 
· The goal of this paper is to review the many available electrical models of DLCs for power electronics applications in order to bring to light both their limitations and advantages, as well as the opportunities for further research into the subject of electrical modeling of DLCs.Additionally, this paper also seeks to raise awareness regarding the need for more research into the existing electrical models in order to address the limitations of these models, which are highlighted in this paper 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The difference from the other control schemes however, is that the voltage measurement is directly used as a measure of energy (State-of-Voltage, SoV) rather than State-of-Charge (SoC) through current integration since the energy of a capacitor is directly proportional to the voltage. 
· Furthermore, capacitors are much more sensitive to applied voltage, which varies significantly more than in batteries. 
· Therefore, a special care must be taken not to overcharge the SC since even the voltage which is only 5% above the rated voltage can damage the cell. Similarly the SC should not overly discharge because of current limitation for constant power. 
2.2. PROPOSED SYSTEM 
· This might have been due to the number of rungs on the ladder circuit, since the authors proposed more resistor-capacitor (RC) branches on the ladder circuit to enhance the ability of the ladder circuit model to better predict the characteristics of the DLCs.
· Their research is particularly interesting because their method could be used in selecting the best alternative when comparing DLCs of the same capacitance across different manufacturers.
· The RC circuit looks quite similar to the ladder circuit model; the circuit parameter identification was also done using AC impedance measurements. It was concluded that the temperature dependency of the equivalent series resistance of the DLC can be expressed using a quadratic function of temperature.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The performance of the ideal model is compared to the performance of the nonlinear model. There are several parameters which may affect the performance of both models: initial capacitor voltage, ideal capacitor capacitance and how much the SC capacitance varies with voltage (i.e. ratio of capacitance at 0 V to capacitance at rated voltage).
· However, the used disturbances were smaller than the size of a fully charged supercapacitor and the time scale was not long enough to observe the differences in time-to-discharge (i.e. when the stored energy is depleted). 
· As will be shown in this paper, both initial SoC and the size of a disturbance impact the performance of different supercapacitor models. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Overview of current development in electrical energy storage technologies and the application potential in power system operation
	X. Luo, J. Wang et al., 
	The extensive use of such energy sources in today’s electricity networks can indisputably minimize the threat of global warming and climate change.

	Ultracapacitors frequency response application brief
	Maxwell Technologies, 
	An efficient electrical energy storage media are essential and are considered as a short term and an enabling infrastructure power technology.

	Management of fuel cell power and supercapacitor state-of-charge for electric vehicles
	A. Tahri, H. E. Fadil et al., 
	This paper focuses on electric fuel cell vehicles, which optimally combine the fuel cell system with hybrid energy storage systems, represented by batteries and ultracapacitors, to meet the dynamic power demand required by the electric motor and auxiliary systems.

	Optimization of battery–supercapacitor hybrid energy storage station in wind/solar generation system
	T. Zhou and W. Sun, 
	In this paper, mathematical models of wind/solar generation systems, battery, and supercapacitor are built, the objective optimization function of HESS is proposed, and various constraints are considered.



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 accurate supercapacitor bank model and associated control system has been presented for the use in power system dynamics simulations. Starting from the most detailed RC model of a supercapacitor cell, the model has been gradually reduced until arriving to the simplest representation which adequately describes the supercapacitor dynamics, confirmed by simulation experiments. The proposed model is described with only 4 parameters which are easily obtained from manufacturer’s data sheet: capacitance at zero voltage, voltage-dependent capacitance, DC resistance and high-frequency resistance. The performance of the presented model compared to an ideal model has been tested in an IEEE 14-bus test system in frequency control and LVRT scenarios. 
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