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A Novel Wireless Multifunctional Electronic Current Transformer based on ZigBee-based Communication






ABSTRACT
This paper proposes a new ZigBee-based communication for multifunctional electronic current transformers (ECTs), which are used in overhead and underground line monitoring. To tackle ZigBee’s low transmission rate, the proposed method involving a transmission strategy can make the ZigBee-based communication satisfy both measurable and protective purposes of multifunctional ECTs. Finally, the new ZigBee-based wireless communication is implemented and integrated with an ECT, which is based on the coreless Hall-effect current transformer (HCT), and the proposed ZigBee-based wireless multifunctional HCT is called ZiHCT. The measurement results show that the ZiHCT can achieve accuracy not only to Class 0.5 for measuring CTs, but also to Class 5P20 for protective CTs according to IEC standard 60044-8.



        	


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· We are monitoring current and voltage through ADC and displayed on the LCD. 
· The monitoring of power grid has become an important part of maintaining the security and stability of power grid. 
· Smart grid collects the working information of power grid using sensors and judges the working state of power grid in the server of the monitoring center.
· The emergence of wireless communication technology makes sensor constitute wireless sensor network, and the transmission of data does not need to rely on data lines such as optical fiber, saving more costs. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The problem of core saturation still exists, and the sizes of the sensors are also almost the same as those of traditional CTs.
· Moreover, the problem of different DC voltage levels existing in three amplified Hall voltages is also solved, and then the Hall voltages are sent to a low-pass filter to filter noise.
· ZigBee characterizes the low transmission rate, the traditional ZigBee-based wireless communication used in real-time current waveform measurement will result in problems of signal packet error and serious delay.
· The reconstructed waveform is similar to the actual current waveform, resolving the problem that ZigBee cannot be used for waveform transmission. 
2.2. PROPOSED SYSTEM 
· It is the wireless device for transmitting and receiving purpose or simply it called as Transceiver.
· In the transmitter section three sensors are interfaced to the LPC2148 controller and this controller is responsible for entire manipulations and the updated condition is displayed on the LCD and the same status is transmitted to the receiver section by using zigbee communication and is displayed on the pc which is on the receiver section. 
· A GSM modem is also interfaced to the controller to send the status to the pre-stored mobile number. 
· This project uses two power supplies, one is regulated 5V for modules and other one is 3.3V for microcontroller. 7805 three terminal voltage regulator is used for voltage regulation.


2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The ZiHCT has price and size advantages to potentially replace traditional CTs and other ECTs. 
· Traditional current transformers (CTs), mainly used to measure currents in power systems, are wound on closed cores of silicon steel sheets; thus, they are easily influenced by magnetic saturation and hysteresis. 
· The magnification design of the small and medium current ranges, the minified Hall voltages are transmitted to the positive inputs of an amplification circuit with two built-in instrumentation amplifiers, and then a DC offset adjustment circuit is used to produce two different voltage offsets to the negative inputs of amplification circuit. 
· An autotransformer T1 is used to control the special transformer T2, which has only one turn in its secondary winding. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Real-time monitoring and dynamic thermal rating of power transmission circuits
	D. A. Douglass and A. Edris, 
	These methods have been given various names including dynamic thermal rating, on-line rating, and dynamic ratings to describe the process of adjusting thermal ratings of power equipment for actual weather conditions and actual electrical load patterns. 

	A review of condition monitoring of underground power cables
	A. A. Khan, N. Malik, A. Al-Arainy, and S. Alghuwainem,
	Power distribution system relies heavily on a vast network of medium voltage (MV) underground cables for power delivery.

	Synchronized phasor measurement applications in power systems
	J. D. L. Ree, V. Centeno, J. S. Thorp, and A. G. Phadke, 
	With the occurrence of major blackouts in many power systems around the world, the value of data provided by PMUs has been recognized, and installation of PMUs on power transmission networks of most major power systems has become an important current activity.

	PMU-based monitoring of rotor angle dynamics
	J. Yan, C. C. Liu, and U. Vaidya, 
	This paper proposes a PMU-based application for online monitoring of rotor angle stability. 



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:
     A multifunctional ECT for measurement and protection with ZigBee-based wireless communication is designed and implemented in this research. In the proposed method of ZigBee-based communication, when the measured current is detected as being in the small or medium current range, the RMS value per current cycle is transmitted to a back-end monitoring system to accomplish real-time monitoring. Furthermore, a reconstructed waveform based on timedelayed sampling technology is also delivered to the monitoring system. However, when the measured current is detected in the large current range, an alarm is immediately sent to the monitoring system, and 10 cycles of the actual current will be sent later for event analysis. The research tested the accuracy class of the proposed ZiHCT in accordance with IEC Standard 60044-8. The proposed ZiHCT (rated current: 600 A) can meet accuracy Class 0.5 for measuring CTs and 5P20 for protective CTs. 
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