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Artificial Intelligence-Aided Minimum Reactive Power Control for the DAB Converter Based on Harmonic Analysis Method






ABSTRACT
With the aim of reducing the reactive power for the dual-active-bridge (DAB) converter, this letter proposes an artificial intelligence (AI) aided minimum reactive power control scheme based on the harmonic analysis method. Specifically, as an advanced algorithm of the deep reinforcement learning (DRL), the deep deterministic policy gradient (DDPG) is used to train an agent off-line. During the training of DDPG algorithm, the three-phase-shift (TPS) modulation is adopted and the zero-voltage-switching (ZVS) constraints are considered. Thus, the trained agent of the DDPG which likes an implicit function, can provide optimal control strategies for the DAB converter in real-time with the minimum reactive power and soft switching performance in the continuous operation range. Finally, experimental results validate the feasibility and correctness of the proposed AI based optimized method.




       
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In vision applications, the (target) domain of interest contains very few labeled samples with limited knowledge, while an existing (auxiliary or source) domain is often available with a large number of labeled examples and useful knowledge but lying different distribution from target domain. 
· Smart and Ubiquitous computing eases the existing traffic scenarios on roads.
· Comparison between existing techniques and new techniques for action recognition along with hardware applications will give greater insight for real time applications.
· Thus there is greater potential in city-industrial clusters where there are a good number of diversified institutions coexisting with equally diversified industrial setup.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Many advanced iterative techniques have been utilized for solving optimization problems such as the Lagrange multiplier method, Newton’s method, mathematical programming methods, and genetic algorithm (GA).
· It can be seen as a mathematical optimization problem that is aimed at finding the global extremum of the function subject to equality constraints.
· Furthermore, it can be seen that the impact of the number of harmonics components is decreasing with the increasing sum terms.
· To address this issue, particle swarm optimization (PSO), a method inspired by insect swarm behavior for food search, can be easily applied for the control optimization problems such as the passive filter design, elimination of harmonics, and resonant controller parameters tuning.
2.2. PROPOSED SYSTEM 
· This paper proposed a method in which Gravitational search algorithm (GSA) has been used to minimize the objective function.
· The proposed approach estimates the d and q axis synchronous reactance and the open circuit flux.
· The load rejection test of a combined resistive load is performed for parameter identification where online symmetrical three phase short circuit test is proposed for the model cross validation.
· In this proposed work, error function is considered as the objective function.
· The MMC was first proposed in 2003 by Marquardt, and since then it has been an important focus of research for industry and universities.


2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The performance in terms of reactive power and efficiency were investigated for a wide input voltage range and different load conditions.
· Based on above analysis, it can be seen that the POPS has very similar performance as MPS control, while MPS can slightly reduce reactive power and improve efficiency in light load condition.
· It validates the correct operation of the output voltage closed-loop control and also fast dynamic performance of the POPS algorithm.
· Especially in the high voltage-conversion-ratio condition, SPS will result in increased reactive power, high current stress and narrower soft-switching region, which finally affect the conversion efficiency.
· Moreover, the efficiency optimized control scheme including conduction losses and switching losses are also presented in. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Overview of DualActive-Bridge Isolated Bidirectional DC-DC Converter for HighFrequency-Link Power-Conversion System
	B. Zhao, Q. Song, W. Liu, and Y. Sun, 
	On this basis, several typical application schemes of DAB-IBDC for HPL PCSs are presented in a worldwide scope.

	Accurate Power Loss Model Derivation of a High-Current Dual Active Bridge Converter for an Automotive Application
	F. Krismer and J. W. Kolar, 
	This paper describes the main reasons why the conventional method fails and documents the different steps required to predict the power losses more accurately.

	Power Flow Characterization of a Bidirectional Galvanically Isolated HighPower DC/DC Converter Over a Wide Operating Range
	Y. Xie, J. Sun, and J. S. Freudenberg, 
	This paper studies the power flow characterization of a bidirectional galvanically isolated high-power dual active bridge DC/DC converter.

	Optimized Operation of Current-Fed Dual Active Bridge DC-DC Converter for PV Applications
	Y. Shi, R. Li, Y. Xue, and H. Li, 
	This paper studies the optimized operation of a CF-DAB converter for a PV application in order to improve the system efficiency. 



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:
    This paper proposes a PSO-Optimized Phase-Shift control (POPS) based on the unified phasor analysis with aim to minimize the reactive power and improve the efficiency of the bidirectional dual active bridge (DAB) converter for the whole operation range. Firstly, through building a unified mathematical model based on Fourier transform for the DAB converter, accurate complex mathematic expressions for the inductor current, the transmission power and the reactive power are obtained. Then, the unified-phasor-based PSO is adopted to directly determine the optimal phase-shift variables in minimizing the reactive power under 3-level modulated phase shift control without a cumbersome process of the optimal operation mode selection. Main analysis and experimental results are provided for different voltage conversion ratio and load conditions. Various modes, including forward mode, reverse mode, buck mode and boost mode, are also analyzed. The results show that the proposed POPS can successfully minimize the reactive power and maintain a high maximum transmission power especially in the high voltage conversion and light load condition. Furthermore, the ZVS region is extended using POPS, which can reduce switching loss. Specifically, with the proposed POPS algorithm, the measured maximum efficiency under the rated load is improved by 3% and the efficiency improvement under the light-load condition is high up to 9%. The dynamic test result under the load changing condition validate the correct operation of the output voltage closed-loop control and fast dynamic response of the proposed POPS algorithm. 
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