17









Development of an Industrial IoT Based Monitoring System for Voltage Regulators







ABSTRACT
The increase in electronic loads connected to electrical network became relevant requirements of the quality of supply. Among the equipment used in the power distribution system stands out regulators medium voltage installed over the grid to maintain voltage levels within indifferent operating range of the oscillations. Therefore, the quality of supply has become a priority and the implementation of technologies that allow transforming conventional electrical distribution networks into intelligent ones is strategic for Distribution Operation Centers (COD) to perform remote interaction with the equipment, in this case, with a power regulator. medium voltage. In this context, this article demonstrates an IoT (Internet of Things) solution for monitoring and controlling medium voltage regulators, through the use of LPWA (Low Power Wide Area) networks, integrating this equipment with the concepts of Smart Grid (SG). The complete development of the project is presented, including the study of the communication protocol DNP3 (Distributed Network Protocol 3), responsible for the exchange of information, between the hardware system and the voltage regulator, the communication system being through the Sigfox and GPRS (General Packet Radio Service), transmitting the regulator data to supervision software. Validation of communication hardware and software with the medium voltage regulator, occurred with bench tests in expressive periods and, after installation in the field, the experiment was validated by reading and recording parameters, such as number of maneuvers, voltage and mains current, obtained directly from the voltage regulator.




        	








                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The main contribution of this paper is to extend the existing body of literature by providing energy policy-makers, economists, energy experts, and managers with a general overview of the opportunities and challenges of applying IoT in different parts of the entire energy sector.
· There are variety of sensor and actuator devices, communication technologies, and data computing approached, in this section, we explain the existing technologies which enable IoT.
· Different types of sensors exist that are developed for various application purposes.
· The recent developments in digital technologies have provided a driving force to apply smart, IoT based solutions for the existing problems in a smart city context .
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The trends in the vibration frequency spectrum is simulated and observed frequently to know the problems such as unbalance, misalignment, bearing defect, resonance, looseness and electrical problems.
· Typical wear-and-tear, digging, rodent damage, theft, etc., are all examples of problems that can damage wire.
· The deep level of control afforded by IoT allows rapid and more action on those opportunities, which include events like obvious customer needs, nonconforming product, malfunctions in equipment, problems in the distribution network, and more.
· It also limits the problem of lack of proper conditioning and maintenance of the machines. 
2.2. PROPOSED SYSTEM 
· The research in proposes a wireless sensor and actuator network to provide an IoT-based automatic intelligent system.
· Whereas, by optimizing the operation of devices and machines in the IoT, the proposed system achieves reduction in their overall energy consumption at a given time.
· Another study proposes an energy management system for smart homes that utilizes BLE for communication among home appliances aiming at decreasing the energy at homes.
· The work proposes a platform by integrating multiple systems, such as air-conditioning, lighting, and energy monitoring to perform building energy optimization. 
· Other solutions propose designing co-simulation models for energy systems to integrate the system and minimize synchronization delay error between the subsystems.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The development of IoT-based monitoring, improved DC Motor control performance is also growing.
· While the authors, have developed IoTbased monitoring systems for the efficiency of solar power plants.
· Automation is a self moving that means operating the system without the human interaction and get the performance compare manual operation. 
· This leads to the faster communications, latency, saving time, conserving energy and cost saving, gives efficiency and accuracy, optimum utilization of the energy saves the money. 
· The use of PLC to implement industrial automation system, it requires a lot of time for debugging, the cost also very high efficiency is less that is depends on Umbworld.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Analysis of the Topologies of Power Filters Applied in Distributed Generation Units -Review
	J. Crepaldi, M. M. Amoroso, and O. H. Ando Junior, 
	In order to standardize and quantify the electromagnetic disturbances of the QEE, as well as ensure the quality of the product and services, standards and procedures were designed to instruct from generators to energy consumers.

	Methodology for Calculation and Management for Indicators of Power Quality Energy
	O. H. AndoJunior, A. S. Bretas, and R. C. Leborgne, 
	There is a growing interest over the last decades in the field of autonomous island grids that is driven mainly by climate reasons.

	Big data for smart grid operation in smart cities
	S. V Nandury and B. A. Begum, 
	In this paper, we identify the key challenges for utilizing Big data generated by the smart grid and develop the analytics necessary for operation, monitoring, control and audit of smart grid. 

	Identification of Similar Loads for Electric Power Management in Smart Grid
	R. Kristina Schneider Barcelos, W. Cardoso Celeste, L. Otavio Rigo Junior, and G. de Lorena Diniz Chaves, 
	In this work is used a platform composed of four fluorescent lamps with the same technical data and from the same manufacturer. 


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:
    De acordo com ensaios e teste de campo destaca-se que o sistema proposto apresenta resultado satisfatório considerando as restrições do local de operação e de infraestrutura de telecomunicações da área de concessão na Região Sul de Santa Catarina.Adicionalmente, destaca-se que o sistema atende todas as especificações tanto na operação/atuação quanto no processamento dos dados de operação do RT validando assim o sistema de comunicação e incorporação àrede Sigfox.A integração do sistema proposta junto ao RT apresenta uma série de vantagens às permissionárias/concessionarias, como por exemplo, a melhoria da qualidade no fornecimento de energia elétrica, pois possíveis problemas podem ser monitorados a distância, permitindo ao COD interferir quando necessário imediatamente nos parâmetros regulados. 
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