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DC MOTOR SPEED CONTROL USING CHOPPER






ABSTRACT
     The Objective of the paper is to control the separately excited dc motor by using the IGBT based chopper. The speed of separately excited dc motor can be control by varying the armature voltage and varying field flux. Thus the speed can be controlled for under rated speed and speed beyond the rated speed, respectively. In this paper, the motor speed under and up to the rated speed can be achieved by varying the Armature voltage. IGBT based chopper Controls the Armature voltage. The IGBT chopper takes signal from controller and Adjustable voltage is given to the armature of dc motor as per the wanted speed. The advantages to employee this technique is that the Speed varies equivalently with armature voltage and varies inversely with field voltage by keeping field and armature voltage persistent respectively. The IGBT employed chopper i.e. power module gives smoother control as compared with the SCR based circuit. By using this system, we can chop the frequency and speed of DC motor can be control. 




                    
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The main objective of this paper is the easy implementation of hardware of electronic circuitry based speed control of DC motor. For the required speed the speed controller takes signal represent and to drive a motor at required speed. 
· Armature voltage control method is used to control the speed of separately exited dc motor and this armature voltage can be controlled through various ways but we choose chopper circuit for voltage regulation. 
· Because the light source (LED) and photodiode are physically kept separated (with 2mm) in the package, isolation opto 2500V can be used. 
· Though it is not a main or necessary component but it is useful for precautionary purpose. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· There is a need to control current in motor armature. To solve the above problem we can employ a current controller which will take care of motor rated current limit. 
· The development of various solid state switching devices in the thyristor families along with variety of different digital chips in control/firing circuits has made an impact in the area of DC drive. 
· Change the polarity of the voltage and motor can spins in other direction, but this idea have some of disadvantages if suddenly reverse the voltage on DC motor during spinning. 
· It Cause a current surge that can burn out the speed controller. 
2.2. PROPOSED SYSTEM 
· The system is modelled and simulated to study the transient and steady state behaviour. 
· Pulse-width modulation is a widely used technique for control of power converters and motors. The hardware model of the proposed system is built in the laboratory and experimentally to examine the system. 
· The simulation results and experimental results are found to be in good agreement. In this paper speed control of DC series motor is using a chopper is proposed. 
· The system consists of a SEPIC chopper to control the output voltage given to the motor. The SEPIC converter consists of single MOSFET which operates in ON-OFF modes. 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· These are also used in trolley cars, marine hoist, forklift trucks and mine haulers. Chopper systems offer smooth control, high efficiency, faster response and regeneration facility. Chopper can be used as a converter to control the speed of separately excited DC motor. 
· The speed control can be achieved above or below the rated speed. Controller receives the signal from the chopper firing circuit and then the chopper gives variable voltage to the armature of the motor for achieving desired speed.
·  The field windings of the dc motor are used to excite the field flux. 
· The rotor torque is produced by interaction of field flux and armature current. The controller used in a closed loop provides a very easy and common technique of keeping motor speed at any desired set-point speed under changing load conditions. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	DC motor control using chopper 

	Amir Faizy, Shailendra Kumar, 

	The chopper firing circuit gets signal from controller and then by supplying variable voltage to the armature of the motor the desired speed chopper is achieved. 

	Power electronics and motor drives recent technology advances 

	Bose B.K., 

	Power electronics and motor drives constitute a vast, complex and interdisciplinary subject that has gone through rapid technological evolution during the last four decades. 

	Power Electronics 
	Rashid, M.H., 
	Electronics deals with the study of solid state semiconductor power devices and circuits for Power conversion to meet the desired control objectives (to control the output voltage and output power). 

	Fundamentals of Electrical Drives 
	Dubey, G.K., 

	This article gives a systematic overview of elements of a controlled electrical drive with emphasis on the control system design.  






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:
    The DC motor speed control has been successfully analyzed using chopper as a power controller and Speed and Current controller (Proportional-Integral type) based on the closed loop model of DC motor. Initially a simplified open loop model for DC motor is studied and then closed loop model is considered and required of current controller is studied. Then a generalized modelling for speed control of dc motor is done and analyzed. The simulation is done in MATLAB under changing load condition, changing reference speed condition and changing input voltage. The results obtained are analyzed. The DC motor speed control is completed, for rated and under rated speed by changing the armature voltage. 
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