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Battery Energy Management System for DC Micro Grids with AI Controller





ABSTRACT
· This paper presents the design and implementation of an energy management system (EMS) with fuzzy control for a dc microgrid system. Modeling, analysis, and control of distributed and energy storage devices with MATLAB/Simulink are proposed.
·  To improve the life cycle of the battery, fuzzy control manages the desired state of charge. A fuzzy network has been designed to control the operating mode the battery to monitor values of all subsystems in the dc microgrid system.















CHAPTER-1
INTRODUCTION
· With increased awareness of the depletion of traditional energy sources and environmental damage caused by increased carbon dioxide emissions from coal-fired power generation, the use of renewable energy has become the goal for energy development. Current green energy used in power generation includes: solar, wind, geothermal, biomass, and tidal.
· Many countries have set a goal of increasing the usage of renew-able energy above 20% of their total power consumption by the year 2020.
· Our system  includes green power generator, energy storage element, dc appliance and equipment, and energy management system (EMS) with a fuzzy controller.
· 

CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM
· Existing system has high efficiency but doesn’t have proper control strategies
· Power converted by rectifying an ac source with power factor correction is act as a backup.
· To use renewable energy more efficiency
· DC electricity should be supplied to these loads
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2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 

· Existing system does not have EMS monitoring
· SOC parameter is not maintained properly
· There is no equilibrium of power supply







2.2. PROPOSED SYSTEM
· The dc micro grid system is composed of solar power wind power generation, lithium ion battery, dc load and ac/dc convertor with EMS monitoring and control system
· The proposed EMF was commanded with RS-485/zigbee network for data communication and delivery of energy distribution instruction
· The design concept of the study was to increase the useful life of lithium battery and to include to charge and over discharge production mechanism and control the green source energy management
· Fuel cell was used effective
· 
· [image: ]
2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Over all efficiency increased and system cost get decreased.
· Micro controller is that it can allow for easy feedback to control the power flowing through the load. 
· PWM is used extensively as a means of powering AC devices with a DC power source. A DC voltage source can be made to look like an AC signal across a load by altering the duty cycle of the PWM signal.
· These system can achieve inverter and produce more power with high efficiency than the DFIG feeding.






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

3.1 DATA FLOW DIAGRAM


· [image: ]Fuzzy theory was first proposed in 1965 by Lotfi. A. Zadeh, an American scholar of automatic control, as a tool of quantitative expression for concepts that could not be clearly defined. A fuzzy control system is based on fuzzy-logic thinking in the design of how a controller works. 
· The so-called fuzzy logic is to establish a buffer zone between the traditional zero and one, with logic segments of none-zero and none one possible. It allows awider and more flexible space in logic deduction for the expression of conceptual ideas and experience.
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Simulated output power PPV versus output voltage VPV of the solar
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Simulated output power wind power plant
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Simulation results with constant discharge of 5 A.
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EXPECTED OUTCOME
· Reduced power loss by around 7%
· Save 33% of the space
· Reduced facility investment by about 15%
· Increased reliability by about 200%
Expected dc-bus voltage Vdc and battery current Ib waveforms of the proposed dc micro grid system.
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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 
CONCLUSION


· This paper presents the modeling, analysis, and design of fuzzy control to achieve optimization of an energy management system for a dc microgrid system. From the simulation results, the system achieves power equilibrium, and the battery SOC maintains the desired value for extension of battery life by using the control rules for a dc microgrid. 
· Additionally, the optimization rules can be included in the intelligent microgrid management system, and the system can conduct data communication and control operating status of subsystems via the RS-485/ZigBee network. The management system takes advantage of the design to control microgrid with power equilibrium, and achieves optimal control of the dc microgrid system.
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