

TRANSMISSION LINE FAULT DETECTION USING IOT
                                                    ABSTRACT

The fault occurred in transmission line is very much dangerous for the locality. In HV and EHV transmission line there are less fault occurrence but in locality the fault occurrence is more as compared to outer transmission line. In our prototype we design a model which is to be detect the fault in transmission line by comparing the voltage signal between the transmission line and a reference value, the reference value is predetermined and if the transmission line voltage is more than or less than reference value then fault is to be shown in display. The information regarding fault occurrence in particular phase is send to web page via IOT device which is NODE MCU(Esp8266) and also shown in display. The optocoupler is used to sense the voltage and send output to microcontroller IC. Here microcontroller IC ATMEGA 16 is used in this IC programming is done which compare the voltage signal and send output to IOT module and display. The power supply is provided to supply 5-volt dc power to all component this supply is separate from the supply which is used to check the fault occurrence.
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CHAPTER 1
1.1  INTRODUCTION
It is known that when a fault occurs in overhead transmission line system then instantaneous changes in voltage and current at the point of fault generate high frequency. Electromagnetic impulses called travelling wave which propagate along the transmission line in both directions away from the fault point. The electric power infrastructure is highly end angered against many form of natural and spiffy physical events. Which can skeptically affect the overall performance and stability of the grid. The fault impedance being low. The fault current is relatively high, during the fault. The power flow is diverted towards the fault and supply to the neighbouring zone is affected Voltage become unbalanced. It is important to detect the fault as early as possible that is why a kit is being made using microcontroller to make its process faster. The transmission line conductor resistance and inductance distributed uniformly along the length of the line. Travelling wave fault location methods are usually more suitable for application long lines. Power transmission lines employ at 50- HZ are more than 80-km long are considered to have the properties of voltage and current wave that travel on the line have the properties of voltage and current wave that travel on the line with finite speed of propagation. Traveling wave methods for transmission line fault location have been reported since a long time. Following developments employ high speed digital recording technology by using the traveling wave transients created by the fault. Currently, the electric power infrastructure is more vulnerable against many forms of natural and malicious physical events, which is directly affect the stability of grid. There will be some parameter which is affected. With this, there is an approaching need to equip the age old transmission line infrastructure with a high performance data communication network, that supports future operational requirements like real in the time record and control necessary for smart grid integration. Due to this technique the real time monitoring is necessary. Many electric power transmission companies have primarily depended on circuit indicators to detect the faulty sections of their transmission lines. However, there are still challenges in identifying the exact location of these faults. Although fault indicator technology has provided a flexible means to locate permanent faults, the technical crew and patrol teams still has to physically patrol and inspect the devices for large duration to detect faulty sections of their transmission lines. Wireless sensor based monitoring of transmission lines provides a solution for several of these disquiet like real time structural awareness, faster fault localization, accurate fault diagnosis by identification and difference of electrical faults from the mechanical faults, cost reduction due to condition based maintenance rather than periodic maintenance, etc. These implementations identify stringent requirements such as fast delivery of enormous amount of highly reliable data. The success of these appeal depends on the design of cost effective and reliable network architecture with a fast response time. The network must be able to transport confidential information such as current state of the transmission line and control information to and from the transmission grid. This research provides an economical substructure to design a real time data transmission network. To observe the status of the power system in real time, sensors are put in various components in the power network. These sensors are able to taking fine grained measurements of a variety of physical or electrical parameters and generate a lot of information. Sending this information to the control centre in a cost efficient and appropriate time is a critical challenge to be addressed in order to build an intelligent smart grid.
Network design is a significant aspect of sensor based transmission line monitoring due to the large scale, vast land, uncommon topology, and critical timing requirements. Mechanical faults, low cost due to condition based maintenance rather than periodic maintenance, etc. The use of sensor networks has been prefer for several applications like mechanical state processing and dynamic transmission line rating applications. To observe the status of the power system in actual time, sensors are put in various components in the power network.
1.2 OBJECTIVES 

· Main Objectives are Monitor entire transmission line. 

· For monitoring purpose we test the different parameter such as sag, temperature and wind speed. 

· Find out the fault in system by using IoT Techniques. 

· Send data along with exact location to the operator as well as to web page. 

· Improve transmission line efficiency.
1.3 PROBLEM STATEMENT 

Demand of power has been increasing extensively in region of industrial, agriculture, banking sector, medical and school and colleges. But now a days problems with transmission line are more and it is difficult to find exact location. So the losses during the exact fault location are more which is not good for transmission line. Time require to clear fault is more so the life of transmission line is reduce. Modern technology is highly sophisticated to reduce the problem in the transmission lines i.e. by IoT system.

1.4 TRANSMISSION LINE FAULTS: 

Different types of faults occurred in transmission lines are Single line-to-ground fault, Line-to-line fault, Double Line-to-ground fault and Balance three phase fault. 

· Single line-to-ground fault: The most common type of faults is Single Line-to-ground faults (SLG). This type of fault occurs when one conductor falls to the ground or gets into contacts with the neutral wire. It could also be the result of falling trees in a rainy storm. This type could be represented.
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Types of Transmission Line Faults

· Line-to-line fault: The second most occurring type of faults is the Line-to-Line fault (LL). This is said to occur when two transmission lines are short-circuited. As in the case of a large bird standing on one transmission line and touching the other, or if a tree branch happens to fall on top of two power transmission lines. 

· Double Line-to-ground fault: The third type of fault is the Double Line-to-Ground fault (DLG) in figure below. This can be a result of a tree falling on two of the power lines, or other causes. 

· Balance three phase fault: The fourth and the real type of fault is the balanced three phases, which can occur by a contact between the three power lines in many different forms.
1.5 IMPEDANCE BASED ALGORITHM METHOD: 

The one- and two-ended impedance-based fault location algorithms that are commonly used to locate faults in a transmission network. The goals are to define the input data requirement of each method and identify the different factors that affect the accuracy of location estimates.
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One-line Diagram of a Two-terminal Transmission Network
As the name suggests, one-ended impedance-based fault location algorithms estimate the location of a fault by looking into a transmission line from one end as illustrated. Voltage and current waveforms captured during a fault by an intelligent electronic device (IED) at one end of the linear used to determine the apparent impedance between the IED device and the location of the short-circuit fault. Given the impedance of the transmission line in ohms, the per-unit distance to a fault can be easily obtained. The advantages of using oneended algorithms are that they are straight forward to implement, yield reasonable location estimates, and require data from only one end of a line. There is no need for any communication channel or remote data and hence, fault location can be implemented at the line terminal by any microprocessor-based numerical relay. To illustrate the principle of one-ended methods, consider the two-terminal transmission network. The transmission line is homogeneous and has a total positive sequence impedance of ZL1 between terminals G and H. Networks upstream from terminals G and H are represented by their respective. Thevenin equivalents having impedances ZG and ZH. When a fault with resistance RF occurs at a distance m per unit from terminal G, both sources contribute to the total fault current IF. The voltage and current phasors recorded at terminal G during the fault are VG and IG, respectively. Similarly, the voltage and current phasors recorded at terminal H during the fault are VH and IH, respectively. The fundamental equation that governs one- ended impedance-based fault location algorithms. Unfortunately, because measurements from only one end of the line are used, has three unknowns, namely, m, RF, and IF. In order to eliminate RF and IF from the fault location com- potation, several one-ended algorithms have been developed and are discussed.
1.6 Traveling Wave-Based Methods 

Traveling wave-based fault location methods, like impedance-based methods, can be divided into one-terminal and two-terminal methods. With traveling wave analysis, however, the entire method of location rather than simply the equations change between the one- and two-terminal methods. One-terminal methods rely on the timing between reflections of voltage or current at impedance discontinuities – in this case, the fault – to find the distance between the sensor and the fault while two-terminal methods work based on the time delay between arrivals of information at the ends of the transmission line. Traveling wave-based fault location methods have been divided into five distinct Types [5,6]. Type A is a one-terminal location method which calculates the fault location based on the time between the first detection of a fault and the detections of reflections of the transient generated by the fault. Type B is a two-terminal method in which as the locator at each end of the transmission line detects a fault, it sends a signal to the other end of the transmission line. The time of the signal’s arrival is used in the fault location timing. The method of the signal transmission and the possibility of a delay between the fault detection and the generation of the signal can vary depending on the chosen subType. Type C is a one-terminal method and is much like type A, except it uses a generated pulse and its reflections to locate the fault rather than using the fault transient and its reflections. Type D is a two-terminal method which uses the detection times of the transients at opposite ends of the transmission line to determine the fault location; the locators at both ends of the transmission line must be synchronized for this Type to work properly. Finally, Type E is a one-terminal method which uses the transients produced when the circuit breaker re-energizes the line in order to locate persistent faults. Types A, D, and sometimes E are the Types which are used most frequently in modern traveling wave-based fault locators; GPS has made Type D locators especially attractive since it provides a method for synchronization of the fault locators at the two ends of the transmission line. This enables an accurate measurement of the difference between two fault detection times and thus a more accurate location of the fault.
[image: image3.png]v v
Fault Detector Fault Detector
3 ? 3

Communication Link

Communication Link





GPS satellite being used to synchronize fault detection timing
Traveling wave-based fault locators, both two-terminal and one-terminal, are still being designed. Many of these make use of the previously defined Types of fault locators in combination with other algorithms such as autocorrelation [ 8 ] and the wavelet transform. The wavelet transform is similar to the Fourier transform in that it decomposes a signal into frequency components, but it also localizes these components in time. When it is applied to fault detection and location, the wavelet transform is often used in conjunction with traveling wave-type fault locators as the method of fault and reflection detection. Faults can be easily detected by monitoring the magnitudes of the individual frequency scales. The algorithms presented in this thesis are most similar to Type D traveling wavebased location schemes. Traveling wave-based locators can be very accurate, provided the time of fault arrival (and reflection arrival, for the algorithms that make use of reflections) can be detected accurately. Problems can arise, however, with faults that occur at the zero-crossing of the transmission line voltage or current since the resulting change in the waveform is not particularly pronounced. This is a more significant problem for high fault impedances; for comparatively low fault impedances, a welldesigned traveling wave-based fault location algorithm will still be able to locate all faults with a great deal of accuracy.
1.6.1 TRAVELLING WAVE 

A wave in which the positions of maximum and minimum amplitude travel through the medium then the wave can be referred as travelling wave. A travelling wave is a transient disturbance that moves along the line at constant speed yet maintains its shape. The principle of the travelling wave method is based on the high frequency signals of voltage and current. Among all the transients that happen in the transmission lines, the transients correlated with travelling wave phenomenon are one of the shortest which lasts from microseconds to milliseconds. An abrupt and eloquent change in voltage which occurs in at least one place in HV line leads to generation of an electromagnetic wave, which propagates from the point in two opposite directions, towards the substation A and substation B.
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Propagation of electro-magnetic wave in HV lines after the fault
1.6.2 SINGLE ENDED TRAVELING WAVE 

Voltage bounce will happen on fault moment that ground fault happens on the transmission Line. The high frequency current which is delivered by voltage transformation on hold is Characterized as fault transient travelling wave on the transmission lines, whose speed is near the Speed of the light. So we can exploit double end finished heading out wave rule to decide the Purpose of failure.
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Schematic diagram of single Ended travelling wave method
Single end power supply framework is shown in above figure. The travelling waves delivered by The fault point will spread both closures of the line when ground fault happens on the Transmission line. In this it can determine the separation to fault point by utilizing the time Distinction of travelling wave arrived in the line ends. Point K in the figure is the purpose of Failure. Double end terminal technique utilizes the travelling wave delivered by the line fault to Find the fault point. The technique for finding fault point in view of two terminal travelling wave Hypothesis is unique in relation of two terminal electrical quantities which measures and finds Point by the change of voltage, current and different parameters on both closures of the line. Single end terminal travelling wave strategy just needs the period of fault travelling wave Achieving both ends of the line, and the speed of light is accurate to the speed of the travelling Wave. Distance of fault location can be expressed as D = L+V(𝑡𝑏−ta) 2 (1) Where D = distance of the fault location L= length of the line V=velocity of the travelling wave ta = The time taken for wave to reach the terminal A tb = The time taken for wave to reach the terminal B The single ended travelling wave strategy is utilized to recognise the wave when it Achieves both ends of the transmission line. At the point when transmission line fault happens, There is a change in both voltage and current. So to examine the travelling wave signal, it takes The technique for karrenbauer transformation, which is delicate to frequency when handling the Discrete signal. At the point when the frequency of wave signal changes, the karrenbauer Transformation will change. The approach time of initial surge travelling wave at both ends can Be known by the progressions, the sample frequency and the beginning and end time. At that Point we can ascertain total time distinction.
1.6.3 WAVE REFLECTION AND REFRACTION 

At the point when a fault happens on the transmission line, there will be a forward and a backward travelling wave towards two sides of transmission line. Amid this time, at the point of wave impedance change, the travelling wave will reflect and transmit.]
1.7 Fault detection 

The neural network is provided with six inputs during the fault detection process. The inputs are three voltages of respective three phases and three currents of the respective three phases. The value of input voltages and input currents are normalized with respect to the pre-fault values of the voltages and currents respectively. All ten different types of faults and no fault condition have been considered in developing the data set. The training set consist of total 8,712 input and 8,712 output samples (792 for each of the ten faults and 792 for the no fault case), which basically forms a set of six inputs and one output in each input–output pattern. The output of the neural network is in simple yes or no form, i.e. 1 or 0, which indicates whether the fault has been occurred or not. The developed architecture of artificial neural network has total five layers. Number of simulations has been carried out and a 6-10-5-3-1 neural network architecture was chosen, i.e. it has three hidden layers with 10, 5 and 3 neurons respectively. The transfer function used for layer 1, layer 2, layer 3 and layer 4 are linear, tansig, tansig and log sig respectively, which gives best results. The From the training performance plot as shown in Figure 6, it is clear that training performance shown by neural network is fine. The overall mean square error of the trained neural network is less than the pre defined value of 0.0001. The value of mean square error is 5.8095e−005 delivered in the end of the training of the network. Hence, this architecture is chosen as final for given input and output. This data set is used for training purpose the ANN. After the training of the neural network, its performance is checked by plotting the linear regression plot (available in tool box) that co-relates the targets to the outputs. The correlation coefficient (r) is a measure of how well the neural network’s targets can track the variations in the outputs (0 being no correlation at all and 1 being complete correlation). The correlation coefficient in this case has been found to be 0.99982 which indicates excellent correlation. The correlation coefficient (r) is a measure of how well the neural network’s targets can track the variations in the outputs (0 being no correlation at all and 1 being complete correlation). The correlation coefficient in this case has been found to be 0.99982 which indicates excellent correlation. 
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Another means of testing the performance of the neural network is to plot the confusion matrices for the various types of errors that occurred for the trained neural network. Figure 8 plots the confusion matrix for the three phases of training, testing and validation. The diagonal cells in green indicate the number of cases that have been classified correctly by the neural network and the off-diagonal cells which are in red indicate the number of cases that have been wrongly classified by the ANN. 
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The last cell in blue in each of the matrices indicates the total percentage of cases that have been classified correctly in green and the vice versa in red. It can be seen that the chosen neural network has 100 percent accuracy in fault detection.
1.7.1 Fault Detection Method 

Transmission lines operate spreading power from a generating station to remote load centres. Due to the existence of lightning strokes, the system has some mis-operation like a short circuit with this problem line could be overloaded hence it can damage the equipment. Due to the occurrence of a fault, the phase voltage does decrease and enormous current flow, which could damage the equipment. In this condition, fault detection play important role which can interrupt in the system very quickly. In the transmission line, the fault is comprised of ten parts that could interrupt in the three phase system, single line to ground, line to line fault, double phase to ground and the last one is three phase fault. A single line to ground fault occurs when it makes contact with the ground during the occurrence of fault the impedance. Zfag, has some value it could not be considered zero impedance but still less than the impedance line. The magnitude of the fault current is frequently increased as compared to the normal current that is operated, but the magnitude of voltage remains unchanged frequently. The series compensation is more efficient on transmission voltage that is essential to know because in series compensations have faced some technical problems when it is operated mainly with this problem is occurred like slow voltages and also high voltages. These operational problems occurred due to a different type of caused like as line loading conditions and voltage control adjusted. In series compensations system has used a capacitor. This capacitors one side has to effectively controlled otherwise it will be based on voltage problems. For this reason, we can use series compensation for decrease voltage problems otherwise most probably overvoltage can cause these problems. On the other hand, in series compensation increase the voltage when the lines are heavily loaded and also low voltages occurred on the line. And flashovers occur due to high voltages or shrink the lifetime of devices and caused short circuits. We can use series compensation as a flows control of power. On the other hand, in a series compensated line based on current and voltage inversions each other. The fault identification scheme for the series compensated by the fault and its magnitudes change in fault voltages as a positive sequence and terms of fault current change as a positive sequence. When in series compensated lines developed by the algorithm for fault currents and phase voltages to get the decisions by using EMTDC/PSCAD. We can use a capacitor or don’t have used capacitor regarding the testing process of series lines by just changing the source capacity, fault resistance, the fault inception angle, power flow direction those are the different system condition. During the measure of current signals and voltage signals in both cases used fault location algorithm, two subroutines applied for locating faults and also for generalized fault loop model by taking help using different formulas. The fault is occurred in anywhere the fault doesn’t maintain any distance of the parameters. The using of parameter both-end signals for measuring asynchronously compensating bank and it mainly depends on the location of the bank. In the special types of faults can be recognized by used to ATP-EMTP for the compensated of double-circuit series line. By using the method to verify the detected the fault in the transmission line is described on a double-circuit line. Moreover, this method is appropriate for the protection of uncompensated double circuit lines, and also series- compensated double circuit lines through the applied phase currents can measure. To get the simulation result we of cognitive software of ATP-EMTP. Measurement channels the SCs & MOVs banks are developed by a complete model of the transmission line. The proposed algorithm used for two subroutines those are used to detect unbalance and balanced lines currents and approximately 99% correct fault categorization by symmetrical parallel line but in case of the line is unbalanced more than 85-95%accurate. Furthermore, a double-circuit transmission line is a method which based on digital distance relaying and this method can protect the first-zone of transmission lines series double circuit. To an approximation, the fault distance as a considered from one end of the lines and this method is autonomous on fault current and source impedance. The double series circuit and using MATLAB/SIMULINK software of this method can guess exact fault distance. Through the algorithms to find the fault location, it is applicable for both single lines and doublecircuit series lines. The series-compensated is anticipated at the relays of current differential are measured to locate more refined fault location solution.The technique of fault location which one is proposed by using the fault specified it is achieved by differential protective relays and also using this manner differential relays are utilized with communication infrastructure. With the purpose that is detaching for distinguishing the zones where the fault is occurred by the only line which is faulty precisely as well as indicating a particular type of fault both one is crucial that get help from data of one end only [13].The faults contain distinct frequency bands are generated by transient current waves and using the transient current signal that captures frequencies having two bands up to the 1dB that behave as wavelet like wavelet mother which is used. By using the frequencies of these two bands, it is determined by fault zone and to select faulted phase is used the mother wavelet. This phase which is faulty considered as average which has some value of factors of all current and by using 6 dB as mother wavelet to obtain a model signal. The external or internal regarding fault into the account by defining two of the energies related to signal model. The transmission lines which are parallel related to problems of protection which rely on the 3 phase line voltages of the two parallel circuit lines and the six phase line currents at both ends is proposed. Phasors of the current having magnitudes of equivalent phases are identified by differentiating line having double circuit each one of line it caused in internal faults. For the power it is compulsory for investigating and classifying the type of faults orrectly, it is efficiently distributed to different locations.During the fault, the tripping act of circuit breaker relies on waveforms of voltage as well as current and the accurate protection of transmission line is active tripping of circuit breaker ensures first. According to the classification of faults, energy level percentage has been done by using Discrete Wavelet Transform (DWT). With the help of Current Differential Pilot relay (CDPR), the series recompensed line can be protected that is debated by using transform wavelet . We can get simulation results using MATLAB and used db4 to an analysis by mother wavelet. For detecting different types of faults, classification is done by wavelet based approach. Another technique that is used for differentiation among the fault type which is a probability based technique called Bayesian linear discrimination. With the use of adaptive wavelet algorithm, BLD is caused for generating the wavelets. Wavelet of adaptive that is used in transmission line related to high speed protection system as filters. It is essential that the power should be transferred from the generating station to the consumers it should be kept away. Moreover, in the transmission line, the probability of fault is to be considerable and signal processing in the digital distance protection is used. For locating faults are used Fourier transform and wavelet transforms. In case of protection of high speed EHV transmission line has been used the discrete wavelet analysis.Discrete wavelet analysis is accessible by using an algorithm which is related to detect and classify the fault. And all three phase signals of fault are identified by comparing different wavelet coefficients and used ATP-EMTP and MATLAB Wavelet toolbox for simulation. For EHV transmission line protection of the algorithm is quick, strong suitable and this is very prolific. A new technique is proposed for boundary protection of series-compensated transmission lines and fault classification.The frequency bands waves of transmission lines fault current can detect the fault location to have the appropriate boundary protection with different frequency bands. The frequency bands of 4 dB are a mother wavelet which can provide a transient fault current signal. It is indomitable by calculating the spectral energies of bands of db4 of frequencies for the fault is internal or external. The average value of the frequency bands of 4 dB its wavelet coefficients of every single current wave are classified as a faulted phases. We can analyze power system disorder such as transmission line faults with Haar wavelets and Biorthogonal by using wavelet transform technique appropriately. In this review paper, the approach of the mother wavelet transforms the frequency based on 4 dB is used to detect transmission line faults and in the index for transmission line can select which frequency wavelet is proper for this application.
1.7.2 TYPES OF FAULTS: 

The design of systems to detect and interrupt power system faults is the main objective of power system protection. They are shown below. 

· Transient fault 

· Symmetric fault 

· Asymmetric fault 

· Transient fault: A transient fault is a fault that is no longer present if power is disconnected for a short time and then restored; or an insulation fault which only temporarily affects a device‟s dielectric properties which are restored after a short time. Many faults in overhead power lines are transient in nature. When a fault occurs, equipment used for power system protection operate to isolate the area of the fault. 
· Symmetric Fault: A symmetric or balanced fault affects each of the three phases equally. In transmission line faults, roughly 5% are symmetric. This is in contrast to an asymmetrical fault, where the three phases are not affected equally. 
· Asymmetric Fault: An asymmetric or unbalanced fault does not affect each of the three phases equally. Common types of asymmetric faults, and their causes: 
· Line-to-Line:- A short circuit between lines, caused by ionization of air, or when lines come into physical contact, for example due to a broken insulator. 
· Line-to-Ground:- A short circuit between one line and ground, very often caused by physical contact, for example due to lightning or other storm damage. 
· Double Line-to-Ground:- Two lines come into contact with the ground (and each other), also commonly due to storm damage.
1.7.3 Fault classification 

The same process that was employed in Fault Detection is also followed here in terms of the design and development of the classifier neural network. The designed network takes in the sets of six inputs as explained earlier (the three phase voltages and currents values normalized with respect to their corresponding pre-fault values). The neural network has four outputs, each of them corresponding to the fault condition of each of the three phases and one output for the ground line. Hence the outputs are either 0 or 1 denoting the absence or presence of a fault on the corresponding line (A, B, C or G where A, B and C denote the respective three phases of the transmission line system and G denotes the ground). Hence the various possible permutations can represent each of the various faults accordingly. The proposed neural network should be capable to accurately distinguish between the ten possible categories of faults. The truth table representing the faults and the ideal output for each of the faults is illustrated in Table 1. The training set contains total 7,920 inputs and output pattern (792 for each type of fault out of ten faults) with six inputs and one output in each input–output combination. Back-propagation networks with a variety of combinations of hidden layers and the different number of neurons in each hidden layer were analyzed. Of those, the one that achieved satisfactory performance was the neural network 6-38-4, i.e. 6 neurons in the input layer, 1 hidden layer with 38 neurons in it and four neurons in the output layer. The overall mean square error of the trained neural network is 0.036043 and it can be seen from that the testing and the validation curves have similar characteristics which is an indication of efficient training.
1.7.4 FAULT DETECTION IN POWER SYSTEM 

Identifying and locating fault in power line is very essential for strong operation of power system. In electrical power line fault often occur many times making the power system unreliable. Here using sensor for detecting fault which includes overvoltage, short circuit and mainly overload in power line for better reliable and optimal operation of the system is presented. In the proposed concept power line is divided by WNS (wireless sensor network) that could sense the faulty condition in power line, indicate to operator as through IOT to EB. Parameters calculated in PIC microcontroller transmits data to EB so that immediate action can be done with the help of IoT technology.
1.8 Transmission line:

Transmission line is the long conductor with special design (bundled) to carry bulk amount of generated power at very high voltage from one station to another as per variation of the voltage level. Transmission lines are used to transmit electric power to distant large load centres. These lines are exposed to faults as a result of lightning, short circuits, faulty equipment’s, miss-operation, human errors, overload, and aging. In radio-frequency engineering, a transmission line is a specialized cable or other structure designed to conduct alternating current of radio frequency, that is, currents with a frequency high enough that their wave nature must be taken into account. Transmission lines are used for purposes such as connecting radio transmitters and receivers with their antennas (they are then called feed lines or feeders), distributing cable television signals, trunk lines routing calls between telephone switching centres, computer network connections and high speed computer data buses. Ordinary electrical cables suffice to carry low frequency alternating current (AC), such as mains power, which reverses direction 100 to 120 times per second, and audio signals. However, they cannot be used to carry currents in the radio frequency range, above about 30 kHz, because the energy tends to radiate off the cable as radio waves, causing power losses. Radio frequency currents also tend to reflect from discontinuities in the cable such as connectors and joints, and travel back down the cable toward the source. These reflections act as bottlenecks, preventing the signal power from reaching the destination. Transmission lines use specialized construction, and impedance matching, to carry electromagnetic signals with minimal reflections and power losses. The distinguishing feature of most transmission lines is that they have uniform cross sectional dimensions along their length, giving them a uniform impedance, called the characteristic impedance, to prevent reflections. Types of transmission line include parallel line (ladder line, twisted pair), coaxial cable, and planar transmission lines such as strip line and micro strip. The higher the frequency of electromagnetic waves moving through a given cable or medium, the shorter the wavelength of the waves. Transmission lines become necessary when the transmitted frequency's wavelength is sufficiently short that the length of the cable becomes a significant part of a wavelength. At microwave frequencies and above, power losses in transmission lines become excessive, and waveguides are used instead, which function as "pipes" to confine and guide the electromagnetic waves. Some sources define waveguides as a type of transmission line; however, this article will not include them. At even higher frequencies, in the terahertz, infrared and visible ranges, waveguides in turn become loss, and optical methods, (such as lenses and mirrors), are used to guide electromagnetic waves. The theory of sound wave propagation is very similar mathematically to that of electromagnetic waves, so techniques from transmission line theory are also used to build structures to conduct acoustic waves; and these are called acoustic transmission lines.
1.8.1 TRANSFORMER: 

A transformer is a passive electrical device that transfers electrical energy from one electrical circuit to another, or multiple circuits. A varying current in any one coil of the transformer produces a varying magnetic flux in the transformer's core, which induces a varying electromotive force across any other coils wound around the same core. Electrical energy can be transferred between separate coils without a metallic (conductive) connection between the two circuits. Faraday's law of induction, discovered in 1831, describes the induced voltage effect in any coil due to a changing magnetic flux encircled by the coil. Transformers are most commonly used for increasing low AC voltages at high current (a step-up transformer) or decreasing high AC voltages at low current (a step-down transformer) in electric power applications, and for coupling the stages of signal processing circuits. Transformers can also be used for isolation, where the voltage in equals the voltage out, with separate coils not electrically bonded to one another. Since the invention of the first constant-potential transformer in 1885, transformers have become essential for the transmission, distribution, and utilization of alternating current electric power. A wide range of transformer designs is encountered in electronic and electric power applications. Transformers range in size from RF transformers less than a cubic centimetre in volume, to units weighing hundreds of tons used to interconnect the powergrid. Transformers are capable of either increasing or decreasing the voltage and current levels of their supply, without modifying its frequency, or the amount of electrical power being transferred from one winding to another via the magnetic circuit. A single phase voltage transformer basically consists of two electrical coils of wire, one called the “Primary Winding” and another called the “Secondary Winding”. For this tutorial we will define the “primary” side of the transformer as the side that usually takes power, and the “secondary” as the side that usually delivers power. In a single-phase voltage transformer primary is usually the side with the higher voltage.
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DISTRIBUTION TRANSFORMER
1.8.2 WAVELET TRANSFORM 

Wavelets are functions that satisfy the requirements of both time and frequency localization. The necessary and sufficient condition for wavelets is that it must be oscillatory, must decay quick1y to zero and must have an average value of zero. In addition, for the discrete Wavelet transform considered here, the Wavelets are orthogonal to each other. Wavelets can provide multiple resolutions in both time and frequency. The signals can be accurately reproduced with the Wavelet analysis using relatively small number of components. The analyzing wavelets are called the “mother wavelets” and it’s dilated and translated versions are called the “daughter wavelets”. It has a digitally implementable counterpart called the discrete Wavelet transform (DWT). The generated waveforms are analyzed with Wavelet multiresolution analysis (MRA) to extract sub-band information from the simulated transients. Daubechies Four (db-4) wavelet is used in this work for the analysis as it closely matches the signal to be processed which is of utmost importance in wavelet applications. Wavelet co-efficient of the signal are obtained by the decomposition of a discrete fault current and voltage signals using Mallat’s algorithm. Due to the unique feature of providing multiple resolutions in both time and frequency by wavelets, the subband information can be extracted from the original signal. When applied to faults, this sub-band information of faulted power system is seen to provide useful signatures of faults, so that fault classification can be done elegantly. By randomly shifting the point of fault on the transmission line, a number of simulations are carried out employing PSCAD/ EMTDC. The generated time domain signal for each case is analyzed using Wavelet transform. From the different decomposed levels. Only first level output is considered for the analysis. As the absolute values of the summation of first level output for all the inception angles considered in the analysis are found higher as compared to that of other level outputs. It indicates that the total area under the characteristics of first level outputs is more than that of other level outputs. Another reason for the first level output to be selected as the parameter for fault Classification is due to discrimination in transient energy content of faulty and healthy signals is higher as compare to other levels. Moreover, as the sampling time considered in the analysis is 0.0002 s which corresponds to a sampling frequency of 5 kHz and the total number of wavelet levels considered is 6, therefore, 6th level wavelet output corresponds to a frequency band of 70 – 160 Hz. Level 1 corresponds to frequency band of 1.25 – 5 kHz, which are rich in higher order harmonics, predominant in case of faults. The RMS value of transient energy of current and voltage signals is utilized as a feature for detection and discrimination among the faults. However, the fault is to be discriminated from other types of transient disturbances before using the classification algorithm.
1.8.3 Type of transmission Line: 

In transmission line determination of voltage drop, transmission efficiency, line loss etc. are important things to design. These values are affected by line parameter R, L and C of the transmission line. Length wise transmission lines are three types.

· Short Transmission Line  

· Length is about 50 km.

· Voltage level is up to 20 Kv

· Capacitance effect is negligible

· Only resistance and inductance are taken in calculation capacitance is neglected.

· Medium Transmission Line  

· Length is about 50km to 150km

· Operational voltage level is from 20 kV to 100 kV

· Capacitance effect is present

· Distributed capacitance form is used for calculation purpose. 

· Long Transmission Line  

· Length is more than 150 km

· Voltage level is above 100 kV

· Line constants are considered as distributed over the length of the line.

1.8.4 Electric power transmission: 

Electric power transmission is the bulk movement of electrical energy from a generating site, such as a power plant, to an electrical substation. The interconnected lines which facilitate this movement are known as a transmission network. This is distinct from the local wiring between high-voltage substations and customers, which is typically referred to as electric power distribution. The combined transmission and distribution network is known as the "power grid".
1.9 Internet of things: 

The Internet of things (IoT) is the inter-networking of physical devices, vehicles (also referred to as "connected devices" and "smart devices"), buildings, and other items embedded with electronics, software, sensors, actuators, and network connectivity that enable these objects to collect and exchange data. The IoT allows objects to be sensed or controlled remotely across existing network infrastructure, creating opportunities for more direct integration of the physical world into computer-based systems, and resulting in improved efficiency, accuracy and economic benefit in addition to reduced human intervention. Typically, IoT is expected to offer advanced connectivity of devices, systems, and services that goes beyond machine-to-machine (M2M) communications and covers a variety of protocols, domains, and applications. The interconnection of these embedded devices (including smart objects), is expected to usher in automation in nearly all fields, while also enabling advanced applications like a smart grid, and expanding to areas such as smart cities."Things," in the IoT sense, can refer to a wide variety of devices such as heart monitoring implants, biochip transponders on farm animals, electric clams in coastal waters,[16]automobiles with built-in sensors, DNA analysis devices for environmental/food/pathogen monitoring or field operation devices that assist firefighters in search and rescue operations. Legal scholars suggest to look at "Things" as an "inextricable mixture of hardware, software, data and service". These devices collect useful data with the help of various existing technologies and then autonomously flow the data between other devices. Current market examples include home automation (also known as smart home devices) such as the control and automation of lighting, heating (like smart thermostat), ventilation, air conditioning (HVAC) systems, and appliances such as washer/dryers, robotic vacuums, air purifiers, ovens or refrigerators/freezers that use Wi-Fi for remote monitoring.
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Internet of things
The menu page displays various buttons where he/she can select from a list of available menus provided by the system. On the menu page, the user can select DEVICE, SHUDDOWN and EXIT. On selecting device, the user can choose among devices to control. SHUDDOWN menu is provided to emergency off regarding the procedure to be followed. EXIT menu is provided to log out of the system. By sensing the voltage and current in this circuit, the short circuit is having the output in the range of high voltage and low current and the open circuit having the output in the range of low voltage and high current range.
CHAPTER 2
LITERATURE SURVEY

1. “STRATEGIC POWER INFRASTRUCTURE DEFENSE” H.LI, G.W. ROSENWALD, J. JUNG, AND C.LIU,

This paper provides a comprehensive state-of-the-art overview on power infrastructure defense systems. A review of the literature on the subjects of critical infrastructures, threats to the power grids, defense system concepts, and the special protection systems is reported. The proposed Strategic Power Infrastructure Defense (SPID) system methodology is a real-time, wide-area, adaptive protection and control system involving the power, communication, and computer infrastructures. The SPID system performs the failure analysis, vulnerability assessment, and adaptive control actions to avoid catastrophic power outages. This paper also includes a new concept for bargaining by multiagents to identify the decision options to reduce the system vulnerability. The concept of a flexible configuration of the wide-area grid is substantiated with an area-partitioning algorithm. Critical infrastructures include the electric power grids, telecommunications, public transportation, natural gas and oil, water supply systems, banking, finance, and other fundamental structures and services that are vital for the well being of our society, the economy, and national security. A painful lesson learned from the tragic events of 11 September 2001 is that the security and robustness of the critical infrastructures cannot be taken for granted. In particular, the electric power infrastructure is the most critical infrastructure upon which other infrastructures depend. The security, vulnerability, interdependency, protection, and emergency response are highly important research subjects for the critical infrastructures. In recent decades, the electric power industry has become more and more automated, interconnected, and computerized. While interconnection and advanced technologies lead to greater efficiency and reliability, they also bring new sources of vulnerability through the increasing complexity and external threats. Threats to the power infrastructure include natural disasters, human errors, power system component failures, information and communication system failures, gaming in the electricity markets, intrusion, and sabotage. Defense plans for the power infrastructure should include the strategies and procedures to defend the grids against the various threats. A basic defense system for the power grid may involve load shedding in the event of a major system disturbance. More sophisticated defense systems are wide-area, real-time protection and control systems with full sensing, communication and information capabilities.
DRAWBACKS
· This creates special problems because the Internet is an open system by design and hence is prone to malicious intervention.
· The global goals are achieved through the integration of different views and problem-solving techniques in various modules.

· These research needs include computer protection and component-level and system-level issues.
2. “VEHICLE COMMUNICATION SYSTEM USING LIFI TECHNOLOGY” G.VIDHYA KRISHNAN, R. NAGARAJAN, T.DURKA, M. KALAISELVI, M.PUSHPA AND S.SHANMUGA PRIYA. 

In this paper, presents the designs of a small-scale prototype of a vehicle to vehicle communication system using light fidelity (Li-Fi) technology. The new technology that was developed in the last few years, which still needs more investigations on its sustainability for outdoor vehicular networks. The vehicle to vehicle communication is the most effective solution that has been used in order to reduce vehicles’ accidents. The proposed use of Li-Fi technology comprises mainly light-emitting diode (LED) bulbs as means of connectivity by sending data through light spectrum as an optical wireless medium for signal propagation. In fact, the usage of LED eliminates the need of complex wireless networks and protocols. Vehicle to vehicle communications, for instance, is one of the previous trends, which is one of the most effective Mechanisms that are implemented in automobiles to provide safety and a protocol of communication. It have proposed vehicle to vehicle communication system that does not require a tracking global positioning System or even a Wi-Fi or 3G wireless connectivity. It was proposed to use Programmable Interface Controller (PIC) sonar which sends 40 KHz short pulse of sound that is undetectable by human ear. The echo of the signal will be detected by microcontroller. The distance is calculated by the time required for echo signal to be transmitted and received. This technology is demonstrated in the figure below. Several research works have been in literature for vehicle to vehicle communication Attempted using an advantage of light. The Atmel AVR Open Source Programmer (AVROSP) is an AVR programmer application equivalent to the AVR Program tool included in the AVR Studio. It is a command-line tool, using the same syntax as the other command-line tools in the AVR Studio. The open source code and its modular design make it easy to port the application to other platforms and to add support for other programmer types and communication channels. Currently, AVROSP supports the programmers described in the Atmel AVR109 and AVR910 application notes, through the standard PC serial port. The application note describes how to add more support. AVROSP reads and writes Intel HEX files and can use Most of the top-level work is encapsulated in the Job Info class. It uses objects of class XML File, HEX File and AVR Device to read and write XML and HEX files and to extract device information from the Part Description Files. The two helper classes Utility and Error Message are used throughout the application. In this work, the concept of Li-Fi had been introduced along with existing techniques and classical trends used for vehicle to vehicle communications. The proposed system has a cost effective solution to reduce accidents. The design guidelines and details of system components were thoroughly explained in this paper. The proof of concept has been illustrated in this paper by sending data through Li-Fi small-scale prototype model. 
DRAWBACKS

· The major requirement of the system was achieved. However they obtained output is not clear enough to be used as input to a digital system.

· This problem would be solved by the filters and high precision TIA which were already implemented in the chosen TIA chip.
3.“INTELLIGENT SMART HOME AUTOMATION AND SECURITY SYSTEM USING ARDUINO AND WIFI” J.CHANDRAMOHAN, R. NAGARAJAN, K. SATHEESHKUMAR, N.AJITHKUMAR, P.A.GOPINATH AND S.RANJITH KUMAR 

This paper provides a low cost-effective and flexible home control and monitoring system with the aid of an integrated micro-web server with internet protocol (IP) connectivity for access and to control of equipment and devices remotely using Android-based smartphone app. The proposed system does not require a dedicated server PC with respect to similar systems and offers a new communication protocol for monitoring and controlling the home environment with more than just switching functionality. Smart home interfaces and device definitions to ensure interoperability between Wi-fi devices from various manufacturers of electrical equipment, meters and smart energy enables products to allow manufactured. In this project gives the intelligent operation for lamps and fans. Here the system is connected with temperature control and lamp control. Light dependent resistor (LDR) and Temperature sensor (LM35) are the main components for this automatic control of lamps and fans. Here the LDR is responsible for lamp control and LM35 is responsible for controlling the operation of fan. The Intelligent management of the power system facilitates the joint use the current and minimizes power loss during transmission and power consumption is highlighted by the global community, academic institutions, and state administration. The idea of a smart grid enabling technologies used in recent years for the gain of full utility, customer protection, attracting a great deal of attention in the energy industry and academia. In continued growth of popularity and functionality by mobile devices, demand advanced mobile applications widespread in human life. The use of Web Services is an open and interoperable method for providing remote access service or applications can communicate with each other. Smart Home is applied in order to provide comfort, energy efficiency and better security. Smart Home System is still rarely used in Indonesia because of the cost and the difficulty of getting the device. The objective of this paper is to offer a Small Smart Home System designed and created by utilizing WLAN network based on Arduino microcontroller. The system is able to monitor and control lights, room temperature, alarms and other household appliances. Results from testing the system show proper control and control monitoring functions can be performed from a device connected to a network that supports HTML. The proposed system hardware and software are implemented in this work. Central controller (Arduino) receiving commands used to perform. You may connect to the Internet through a Wi-fi shield mounted on the Arduino. On the user side, provides a portable interface to the system as a whole through an easy-to-use application. Can either be wired mobile device of the central control unit (through the USB cable, for example), or in connection with this wirelessly. Within the home, wireless connectivity can be achieved by using the Wi-fi shield on the central console. This way, you will be able to access the console, either locally or remotely through the Internet. In this case, client/server architecture is the one to choose, because the central console as a static entity that responds to requests from clients. This sensor also serves as an input in order to execute some sockets. The socket will in on condition when the temperature exceeds a certain limit.
DRAWBACKS
· In this paper presents the new circuit topology for monitoring and control the home electrical devices by using the flexible home-based Android smart phone at a reasonable price and implemented by wireless transceiver and IBOARD.
· The proposed new circuit topology is used in a quiet based web services in an interoperable application layer for communication between the remote user and the home device.
4. “A SURVEY ON COMMUNICATION NETWORKS FOR ELECTRIC SYSTEM AUTOMATION” V.C. GUNGOR AND F.C.LAMBERT,

The operational and commercial demands of electric utilities require a high-performance data communication network that supports both existing functionalities and future operational requirements. In this respect, since such a communication network constitutes the core of the electric system automation applications, the design of a cost-effective and reliable network architecture is crucial. In this paper, the opportunities and challenges of hybrid network architecture are discussed for electric system automation applications. More specifically, Internet based Virtual Private Networks, power line communications, satellite communications and wireless communications (wireless sensor networks, WiMAX and wireless mesh networks) are described in detail. The motivation of this paper is to provide a better understanding of the hybrid network architecture that can provide heterogeneous electric system automation application requirements. Electric utilities, particularly in urban areas, continuously encounter the challenge of providing reliable power to endusers at competitive prices. Equipment failures, lightning strikes, accidents, and natural catastrophes all cause power disturbances and outages and often result in long service interruptions. Electric system automation, which is the creation of a reliable, self-healing electric system that rapidly responds to real-time events with appropriate actions, aims to maintain uninterrupted power service. The operational and commercial demands of electric utilities require a highperformance data communication network that supports both existing functionalities and future operational requirements. Therefore, the design of the network architecture is crucial to the performance of the system. Recent developments in communication technologies have enabled reliable remote control systems, which have the capability of monitoring the real-time operating conditions and performance of electric systems. These communication technologies can be classified into four classes, i.e., Power Line Communication, Satellite Communication, Wireless Communication, and Optical Fiber Communication. Each communication technology has its own advantages and disadvantages that must be evaluated to determine the best communication technology for electric system automation. In order to avoid possible disruptions in electric systems due to unexpected failures, a highly reliable, scalable, secure, robust and costeffective communication network between substations and a remote control center is vital. This high performance communication network should also guarantee very strict Quality of Service (QoS) requirements to prevent the possible power disturbances and outages. In this paper, the opportunities and challenges of hybrid network architecture are discussed for electric system automation applications.
DRAWBACKS
· The power lines are noisy environments for data communications due to several noise sources such as electrical motors, power supplies, fluorescent lights and radio signal interferences.

· The collaborative effort of sensor nodes can handle the problems of limited memory and processing capabilities of the sensor nodes.

· There is a need for the development of novel communication protocols for hybrid network architectures and thus, many open research issues, such as coordinated network management, scalability, integration of heterogeneous networks, need to be resolved.

2.1 EXISTING SYSTEM

· The electric power grid is highly vulnerable to a variety of natural actions, which can have a considerable effect on power system operation.

· A faulted segment can be determined from audible or electromagnetic signals and requires dispatching crew members to the outage area. There have been various techniques largely used in the industries, including the tracing approach through acoustic, electromagnetic or current.

· It is a technique used to detect fault location of cable from one or both ends without tracing.

2.1.1 Disadvantages of existing system

· There is lack of GPS signal in some rural areas. 

· High initial cost. 

· The only work that addresses the problem of finding optimal locations of cellular transceivers is presented.

· This problem is to come up with a mechanism that can detect the fault in electricity transmission line automatically and intimate the authorities with a specific location. 
2.2 PROPOSED SYSTEM
· The use of sensor networks has been proposed for several applications like mechanical state processing and dynamic transmission line rating applications.

· The hierarchical model proposed in, offers a very expensive solution with the idea of deploying cellular transceivers on every tower.
· The proposed neural fault detector and locator were trained using various sets of data available from a selected power network model and simulating different fault scenarios and different power system data (source capacities, source voltages, source angles, time constants of the sources).
2.2.1 Advantages of proposed system

· There is an approaching need to equip the age old transmission line infrastructure with a high performance data communication network, that supports future operational requirements like real in the time record and control necessary for smart grid integration.

· The electric power infrastructure is highly vulnerable against many forms of natural and malicious physical events, which can adversely affect the overall performance and stability of the grid.

· The paper proposes a very simple, fast efficient and cost-effective approach to identify the fault location in the transmission network. 
2.3 FEASIBILITY STUDY
The feasibility of the project is analyzed in this phase and business proposal is put forth with a very general plan for the project and some cost estimates. During system analysis the feasibility study of the proposed system is to be carried out. This is to ensure that the proposed system is not a burden to the company.  For feasibility analysis, some understanding of the major requirements for the system is essential.

Three key considerations involved in the feasibility analysis are:

· Economical feasibility

· Technical feasibility

· Operational feasibility

2.3.1 Economical Feasibility
This study is carried out to check the economic impact that the system will have on the organization.  The  amount  of  fund  that  the  company  can  pour  into  the  research  and development of the system is limited. The expenditures must be justified. Thus the developed system as well within the budget and this was achieved because most of the technologies used are freely available. Only the customized products had to be purchased.

The economic feasibility based on the terms of:

· Time

· Cost

· Man power

2.3.2 Technical Feasibility
This study is carried out to check the technical feasibility, that is, the technical requirements of the system. Any system developed must not have a high demand on the available technical resources. This will lead to high demands on the available technical resources. This will lead to high demands being placed on the client. The developed system must have a modest requirement, as only minimal or null changes are required for implementing this system.

2.3.3 Operational Feasibility
The aspect of study is to check the level of acceptance of the system by the user. This includes the process of training the user to use the system efficiently. The user must not feel threatened by the system, instead must accept it as a necessity. The level of acceptance by the users solely depends on the methods that are employed to educate the user about the system and to make him familiar with it. His level of confidence must be raised so that he is also able to make some constructive criticism, which is welcomed, as he is the final user of the system.

CHAPTER 3
SYSTEM SPCIFICATION
3.1 HARDWARE REQUIREMENTS:
· Node MCU 
· LCD Display 
· Lamp holder

· Transmission line

· Relay

3.1.1 HARDWARE WORKING
Node MCU:

· The Node MCU- ESP8266 is a microcontroller with wifi capability. It is an open source Io T platform. 
· This small board allows microcontrollers to connect to a Wi-Fi network and make simple TCP/IP connections using Hayes-style commands. 
· The operating system and processor used in it is XTOS and ESP8266. It has a memory of 128KB and storage of 4MB. The power for the controller is provided through USB. 
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LCD Display: 

· LCD is a combination of two states of matter, the solid and the liquid. It is an electronic display module with a 16x2 LCD screen which says that it has 16 characters with respect to 2 rows. 

· LCD uses a crystal liquid to produce a visible image. This technology used for displaying the image in the notebook or some other electronic devices. It has a unique advantage of having low power consumption than the LED or cathode ray tube. 
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 Lamp holder:

· A device which mechanically supports a lamp for the purposes of making electrical contact with the lamp. 

· Lamps are usually inserted in lamp holder sockets which provide electrical connections to the lamp and support it in the lighting fixture. Some miniature lamps have wire leads suitable for direct connection to wires; some reflector lamps have screw terminals for wire connections. 
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Transmission line:
· In electrical engineering, a transmission line is a specialized cable or other structure designed to conduct electromagnetic waves in a contained manner. 

· The term applies when the conductors are long enough that the wave nature of the transmission must be taken into account. 
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Relay
· A relay is an electrically operated switch. It consists of a set of input terminals for a single or multiple control signals, and a set of operating contact terminals. 

· The switch may have any number of contacts in multiple contact forms, such as make contacts, break contacts, or combinations thereof. Relays were first used in long-distance telegraph circuits as signal repeaters: they refresh the signal coming in from one circuit by transmitting it on another circuit.
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3.2  SOFTWARE REQUIREMENTS:
· Operating System : Windows 10
· Language              : Arduino UNO C++
CHAPTER 4
SYSTEM DESIGN AND DEVELOPEMENT

DATA FLOW DIAGRAM
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CHAPTER 5
TESTING AND IMPLEMENTATION

5.1 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.

 5.1.1Unit 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.

5.1.2 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.

5.2 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-6
CONCLUSION
CONCLUSION
The model design in such a way to solve the problems faced by consumer. By using such method, we can easily detect the fault and resolve it. It is highly reliable and locate the fault in three phase transmission line and also supposed to data storage. It works on real time so we maintain all data sheet and avoid the future problem in transmission line.
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