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ABSTRACT: The efficiency of power systems is largalgtermined by the effégeness of the inbuilt power
equipment. Monitoring transmission parameters for faults quidk isolation of the system from faults helps to
improve thesystem The efficiency of power systems is largely determined by the effectiveness of the inbuilt power
equipment. Monitoring transmission parameters for faults and quick isolation of the system frizmhédps to
improve the efficiency of the power systems reliability. fautediéon and identification of SIGNLE PHASE overhead
transmission lines is proposed. Fault detection techniques based on mean square value of tiee diffeveen
incoming and outgoing single phase currents of each sebtamy electricity transmissiorompanies across the world
and Ghana in particular are contiusly looking for ways to utilie modern technologies, in order to improve
reliability of power supply to consumerEtansmission 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 ecgiipmesdperation,
human errors, overload, and agingo avoid this situation, and we need the exact location of fault occurrence. This
problem ishandledby a set of resistors representing cable length in KMs and fault creation is made by a seted switch
at every known KM to cross check the accuracy of the same.

This project is locating fault in a power distribution line is a complicatetl svere problem in power
system.This is designed with microcontroller, GSM mobile,Driver circuit,conmaluitdl interfaced with GSM
modem.It is useful for remote monitoriagd control of multiple stardlone distribution transformer plants.ln normal
corditions,the system records and periodically reports the overall performances,whereas,in case of incorrect
behaviours,it immediately informs the operators.

The work described is a development of microcontrelersed protection of electric distribution system for
the purpose of effective monitorirmgnd sending information of distribution system.However,for a more general,flexible
and cost effaive implementation, the remote Losses in distribution system are much higher than losses in
transmission side and also fault are more frequent in distribution side. The survey indica@®tobth®e consumer’s
service interruptions are due to failsrm distribution networks. Detecting and locating fault in power line is very
necessary for healthy operation of power systemmunications are based on the powerfull G&a&tiworking is
designed when the voltage through the line falls below a programoitade,and immediate indication is provided by
the microcontroller through the GSM modem.The interfa@&i#1 modem willreceive the signal and to send data from
distribution side to the substation and to the line patrol staffs as a message.

KEYWORDS: Microcontroller,Remote monitoringGSM modem.
I. INTRODUCTION
Electrical equipment is prone to disturbances which are fault imposed on the system such asngvaridad

short circuit [1]. This in turn causes damage to the power equipment in the power system anthalsoretumer’'s
end. The impact can bring abaushort or longerm loss of the electric power in an area. Prompt attention to power
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transmission faults is very vital in power systems, avoiding harm and instability to the systewerdame these
challenges, a power transmission monitoring and fetection system using GSM technology is proposéahy
electric power transmission companies such as Ghana Grid Company limited ( GRIDco ) in Ghanasimaaig
relied on circuit indicators to detect faulty sections of their transmission lines. Hotheve are still challenges in
detecting the exact location of these faults. Although fault indicator technology has providatila nebans to locate
permanent faults, the technical crew and patrol teams still has to physically patrol and insgecicdsefor longer
hours to detect faulty sections of their transmission lindsis well known that when a fault occurs in overhead
transmission lines systems, the abrupt changes in voltage and current at the point of the fatdt ljghefrequency
electromagnetic impulses called traveling waves which propagate along the transmission line irebttinslaway
from the fault pointBreach in preset short circuit limit is monitored by comparing the cursensed with the preet
limit. .If the current sensed is more than thegetcurrent short circuit limit, the PIC

Micro-controller sends a signal for the relay to trip off the system, else the system remains cotiemteter the set
short circuit limit is breached, the systermde a fault detection SMS alert to the utility mobile phonedirkictional
communication was also achieved as the system can also receive command from the utility phenghtorseircuit
limit [4]. With this system, an almost real time monitoringteyn is actualized However the power sector, right from
generation to distribution of power is subjected to severe power losses [5]. it is quite paranemgure equipment
such as transformers, circuit breakers, relays, panels etc. When power transngissibeen disturbed by fault, unless
it is critical they tend to be overlooked. These faults, no matter how minor can lead to dantegpafdr system
equipment and be a threat to human life. To overcome these, a GSM based monitoring and faoit sytéetn is
proposed to help monitor power transmission parameters. By incorporating fault detection algstethecan be
isolated from the slightest fault occurrence promptly. Thus cost of maintenance is adequateigdaatan extent.
Power tranformer which is regarded as the core of any electrical transmission and distribution system &oe used
stepping up voltage at the output of the generator [6].

The consumptiof elericity is increasig at much faster rateLosses in distributin system are much higher than
losses in transmission side and also fault are more frequent in distribution side. The survisitidit80% of the
consumer’s service interruptions are due to failures in distribution networks. Detecting andj iacéitin power line
is very necessary for healthy operation of power systémdistribution line multiple faults detection and indication to
Electricity Board (EB) deals with the problem of detecting the fault in the transmission linebeaadtbmatic.
Intimation to EB. This project deals with the design and fabrication of power supply, microcoranalléslobal
System for Mobile Communication(GSM) modem. This proposes greatly reduces the manpower, sasgd time
operates efficiently without human interence.

By using this project, we can detect the multiple faults of three phase transmission lines ormaitantine
Temperature, Voltage, Current by means of GSM modem by sending message.

II. FAULT DETECTION IN POWER SYSTEM

Detecting and locating fault in power line is very necessary for healthy operation of power systéntrical
power line fault often occur many times making the power system unreliable. In this the usingsvéieglsor for
detecting fault which includeghase to phase, short circuit and mainly line to ground fault in power line for better
reliable and optimum operation of the system is presented. In the proposed concept power lidedigiWNS
(wireless sensor network) nodes that could sense thg tandition in power line, display to operator as well as send
SMS through GSM modem to service engineer. This concept successfully analyze the asymmetricahitdults
occurs in power line. In Wireless Sensor Network (WNS) current sensor ACS712cedewidh Arduino mini pro
converts the analog measured current value into digital form and then transmits the data to @rémagimode
through nRF24101 transceiver. Parameters calculated in Arduino ATmega328
UNO transmits data to control panel or substation so that immediate action can be done with tfeG8\p
technology.
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2.1TYPES OF FAULTS

The design of systems to detect and interrupt power system faults is theobjedtive of power system
protection. The faults can be divided into Seven types. They are shown below., a. TransienSfenithétric fault c.
Asymmetric fault
(a).Transient fault

A transient fault is a fault that is no longer present ¥gis disconnected for a short time and then restored; or
an insulation fault which only temporarily affects a device’s dielectric properties which aredesfiar a short time.
Many faults in overhead power lines are transient in nature. When aaults, equipment used for power system
protection operate to isolate the area of the fault.
(b).Symmetric Fault

A symmetric or balanced fault affects each of the three phases equally. In transmissioitdinaufzhly 5%
are symmetric. fiis is in contrast to an asymmetrical fault, where the three phases are not affected equally.
(c). Asymmetric Fault

An asymmetric or unbalanced fault does not affect each of the three phases equally. Commoh types
asymmetric faults, and ¢fir causes:
1. Lineto-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.
2. Lineto-Ground : A short circuit between one line and ground, very oftaased by physical contact, for example
due to lightning or other storm damage.
3. Double Lineto-Ground : Two lines come into contact with the ground (and each other), also commonly due to
storm damage.

[1l. BACKGROUND STUDY

Globally, there ee three phases in electric power supply system. These encompass the generation phase, the
transmission phase and the distribution phase. Each of these phases involves certain distiohramhesses, work
activities and hazards.

3.1 TheGeneration Phase

The generating phase begins at the base station where stored energy of gas, oil, coal, nuoteiallfuglwater
is converted to electrical energy. In Ghana the generating power voltage from these statiofisddontvolta River
Authority (VRA) is usually from 13.2 kV to 24 kV [1]. This is further stepped up by transformédrigher voltages
prior to transmission by GRIDco systems.

2. Transmission phasgfter generation, transformers at the generation substation thet lgpdhe voltage to high
voltages that ranges between 69KV to 330 kV [2] before it is transmitted over great distargsshaccountry by
GRIDco using transmission lines (cables). These transmission lines are constructed betweesitrassinssadns

that are located at the generating stations and distribution substations The Transmission ira@siyaseipported
overhead on towers. At the receiving end of the transmission lines substations, these voltagegpac down to
between 34.5 t438 kV. This power is then transferred to the distribution substation controlled by ECG and NEDco
both in the southern and northern part of the country respectRelyew of transmission power.

The transmission system plays significant roleghi@ supplying of power to the consumers uninterruptedly.
Monitoring of these systems is very essential if supplying of healthy power to the consumer® iactueved.
Incorporated in the transmission system is the protective system which helps imgetectibnormal or fault signals.
The protective relays in the protective system then isolate the faulted part from the entire exysteing minimal
equipment damage and disturbance. Fault analysis is an essential concern in power system efirgioesmtp
isolate faults quickly and ensure power supply is restored at the shortest possible time [7Hdpoavet has resulted
in higher line current loads, still bearing in mind that operators are limited by the system eammdpacity [8].
Overloadingthe system will lead to overheating of the system insulation which ultimately result into the fjkisgn
[9]. Programmable Logic Controller (PLC). aids the improvement in power quality, ensuring a aosima reliable
supply of power to loads.
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3.1 Short circuit fault

Basically, faults can exist in four forms: they include dineline fault, double lingo-ground fault, single ling¢o-
ground fault and three phase fault. Different magnitude of fault current can result from eade dfptbe of faults.
Short circuits damage can be prevented by employing the use of circuit breakers, relays, ootetttiempas they help
to disconnect the power in response to high current [10].

3.2 GSM technology

GSM stands for Global System fvtobile communications. Developed in 1990, it has become the most popular
standard for mobile phones in the world. The implementation environment determines the coverafjeaateaell.
The boundaries of cells can overlap between adjacent cells (kligean be converted into smaller cells) [11]. The
technology uses a blend of frequency division multiplexing (FDM) and time division multiplexing X TDifferent
users at different time slot use different frequency, hence when user is ON, uses cb@Mited fr three seconds,
then hop to channel 910MHz for the next three seconds and so on. Frequency Hoping is the terto gighg
process. Amongst the various frequency of the GSM, 900MHz is the operational frequency. It baisythe r@e-use
frequencies in order to increase capacity and at the same time coverdd.[12

3.3 Short message service (SMS)

Short Message Service is a common economically affordable service used for receiving and sesdgsrimes
text. It uses the GSM networtio transfer information. This method of transmitting data is quite popular due to
convenience and low cost factor. A single text message can consist up to 160 characters. SMBigiudtidel is a
term used when a message is sent by a mobile, howeveramme&ssage is received by a mobile it is termed SMS
mobile terminated. Remote data communication and monitoring is supported by SMS duedioeittiohal data
transfer and it stable performance. Amit sachen et al have discussed the user can readedtricateparameters by
sending a command in form of SMS messages [14]. Based on the setting, real time electrical peaanister
automatically sent in form of SMS periodically. Rectification of faults during occurrence of aogneddity in power
lines and using SMS through GSM network to inform personnel of this action is also made availablePAlzaniar
et al proposed the system, a Cellular phone which as a Subscriber’s Identifying Module (SIM)tltaadspécific
number through which communiaari is made [15].

The medium of communication is wireless that works on the Global System for Mobile communication
technology (GSM). Using cooperative relaying strategies {A® these gains are also possible for siagigenna
nodes. The scholarsonsidered the necesspayameters to monitor in this research, with the overall objective of
improving the reliability of the power system as a whole. With a elas®d remote management solution, user can
have immediate access to generator parametara vegular web browser. Temperature sensors is used to sense the
temperature of the room and a message is sent to the master mobile whenever the temperatuyendsésebe
threshold parameter using the GSM modemZ32]L

5.1 Microcontroller A microcombller (MCU) is a small computer on a single integrated circuit (IC) containing a
processor core, memory, and programmable input/output peripherals. Program memory is also wdeth amcthe
chip, as well as a typically small amount of RAM. Microcoriénd are designed for embedded applications, in contrast
to the microprocessors used in personal computers or other general purpose applications. Miergcargrased in
automatically controlled products and devices, such as automobile engine &ysteshs, implantable medical
devices, remote controls, office machines, appliances, and power tools [12].

5.2 The PIC16F877 Microcontroller Programmable Intelligent Computer (PIC) is a family of Harvhitgciuce
microcontrollers made by Microchip Tmeology, derived from the PIC1640 originally developed by General
Instrument’s Microelectronics Division. The PIC16F877 falls in the-raije of the PIC family of microcontrollers
and finds use in a wide range of applications in diverse fields due fadhthat it is readily available. It also has a
large number of pins (40 pins) with a maximum of three functions per pin which makes it muchiceasieras
compared to others with limited pins and a high number of functions per pin. It also hasret opito-performance
ratio. The above mentioned desirable characteristic of the PIC16F877 microcontroller couplee feith that it has
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an inbuilt Analog to Digital Converter and sufficient program memory to store the control algorithm|angse
affected its choice for the design of the automatic fault detection and location system discubsevank. 5.2.1
PIC16F877 Microcontroller Architecture The key features of the PIC16F877 microcontroller are dyrmpreaented
with the block diagranmn Fig. 8 below.
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Ill. THE COMMUNICATION SYSTEM

The GSM modem is a wireless modem that works with a GSM wireless network. Unlike thp diadem, the
GSM modem sends and receives data through waves. It requires a SIM card from a mételeds carrier to
function. Whenever the set threshold is bridged, the system sends an instant message to thebildlighone,
stating the existing fault and the location using the GSM modem.

3.1 Operation of the GSM

GSM Modems are contded by the microcontroller using the AT commands. However the GSM modem
supports a fixed and extended set of AT commands. Defined in the GSM standards are these ektehddd se
commands which enables the following function§end SMS messages. Readng, writing and searching phone
contacts.- Monitor signal strength. Read, write and delete SMS messages

3.2 The switching device relay

The relay acts as an electrical disconnection to isolate the entire system on the occurrenicét afhiatudown
or de energizes other electrical equipment in the system, which will then allow work to be carriedhmitdown the
line. As an electrical device for automatic control, it is actuated by variation in the conditibesetectrical circdi
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3.3.1 Operation of the relay

The rated coil voltage of the relay used is 5V DC. This voltage is required for the relay to pghegdtmction
of opening or closing it switch. This 5V DC is fed to the relay coil terminals. The magnedioribin the coil
collapse whenever there issadden interruption in the flow of current through the relay coil as a result of the switch
opening. The coil will respond by producing a sudden, large voltage across its leads, causmgwdargf currdn
through it.

TABLE 1: showing discrete voltage readings of the power unit.

SN | Measurement Voltagetype | Theoretical Actual value

(AC o DC) | value(Volts) (Volts)

1 Fromthe Mams AC 420 214

After Stepping down AC 12 112
3 | Afterrectification DC 12 118
4 | Afterregulation DC 5 5.08

VOLTAGE FLOW FOR POWER UNIT

Figure 5: Graphical representation of Table 2

V. RESULTS AND OBSERVATIONS

The short circuit limit configuration was tested. A current limit of 50A was configured using &embbne. The
current value set was sent to the SIM in the GSM module with the “#” symbol before the digh8,i.as this is what
the microcontller recognizes (imputed in the code).

This was executed by powering up the system and connecting a load with current rating excepdirsgpthienit
of 700W. For the purpose of testing, an electric iron device was used, as it had a lefiténgrating of 1000W. The
system tripped off after the short circuit fault was imposed on the system. Hence confirmingfirfde#t detection
and switching system (relay) functionalities.

4.1 Unit testing

The values of the output fage of each power unit were observed and noted. These values were compared with
theoretical values as shown in Table 1. Figure 5 is the graphical representation of Table 1shabtethe values of
the voltage from the sensing units and Figure &igriaphical representation
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A fault detection system enabled by the use of the GSM wireless network for communication wasdaglhiev
fundamental objectives of this research work were achieved as the system designed was abletrendetissio
fault. The occurrences of faults were displayed and the message was sent through the GSM nettecttkeowtlity
mobile phone. A biirectional communication was established as the system was able to receive command from the
utility phone to set a gt circuit limit.

SN | Measurement Voltagetype | Theoretical Actualvalue
(AC or DC) value (Volts) (Volts)

1 Voltage dividermput DC 12 12.02
forvoltage sensor

2 Voltage sensing output for DC 0.0099 0.010
voltage sensor

3 Voltage dividermput for DC 12 11.08
cumrent sensor

4 Current sensing voltage output | DC 0.0909 0.092

] GSM module powermput DC 44 42

WORKING OF GSM MODEM A GSM

smodem is a wireless modem that works with GSM wireless networks. A wireless modem is similal-tga di
modem. The main difference is that a wireless modem transmits data through a wireless netwoek amtiiedep
modem transmits data through a copigéephone line. Most mobile phones can be used as a wireless modem. To send
SMS messages, first place a valid SIM card into a GSM modem, which is then connected to midesdonRS 232
cable. After connecting a GSM modem to a microcontroller, youcoatrol the GSM modem by sending instructions
to it.

A. System Studied and Data Acquisition

A simple threephase power system is studied in this paper as shown in Fig. 1. The length of the 220 kV transmissio
line is 200 km and the system frequencyb® Hz. The transmission line connett® sources and has positive
sejuence impedance Z1 = 4.76 + j59.% DQG JHUR VHTXHQFH LPSHGDQFH = M
modeled in MATLAB/Simulink, with which the data used in this paper is simulated.tfitee phase voltage and
current signals are collected by the relay employed at source 1 at the sampling frequency ofBA0Vatlying the

tunable system parameters, a dataset of voltage and current ssggelserated. The system paetenrs used for
simulation are listed in Table I. Concretely, the fault distance is the distance between faudhpdime relay, and the
prefault power angle is the phase difference between source 1 and source 2 when the fault occursy A we
combination of the grameters, a total of 24948 data samples are collected in the dataset. Moreover, as the sampling
frequency is 20 kHz, we are able to test the effect of sampling frequencies that are less thart@P8dkHz.

B. Unsupervised Feature Learning by Spargwoéncoder

In this paper, we use the SAE introduced in [32] to achieve unsupervised feature learning. @oacB4é has a

visible layer, a hidden layer and a reconstruction layer, and the training process ensures dhgiutheector
corresponding tthe reconstruction layer restores the input vector as much as possible for each unlabeled @ata sampl
BRn in the training

dataset. Thus, when the training process is properly completed, the hidden nodes within theyeddee expected

to give effective feature representations of the data in the training dataset. Given an input vectautpuheector

h(x) of an SAE is calculated aghere the, UVW WHUP PHDVXUHV WKH WRWDO VTXDUHG HUL
and the second termftise weight decay term used to limit the magnitude of the weights so that the autoencoder is not
pronetoovere WWLQJ 7KH WKLUG WHUP LV WKH RQ I/WRLION \§ K ) E&itEd iifke B P WIKQ
sure that for a given input vector the activation level of the majority of the hidden nodes is close to zero, while a
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small proportion of the hidden nodes are highly activated. This indicates that we cancg@9y VRPH KLJKO\ UHC
feature representations of the input vector x by logplkihthe activations of the hidden nodes in the hidden Id&ger.

train the SAE, we optimize the cost function J by iteratively updating the weight and bias vahgedback
propagation algorithm.
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The schematic diagram of theunsupervised feature learning procedure is illustrated in Fig. 2. In this paper, the
voltage and current signals are displayed using grayscale images, such that the correlations actbeschannels
can be clearly observed. First of all, we randomly cut ouh large number of patches from the training dataset. A
zero component analygZCA) whitening transform is then applied to the patches, the theoretical foundations of
which can be found in [35], [36]. Concretely, for a given d x m matrix X containing m -dimensional data

samples, we use U = (XXTi) 3'i 37 ;;7 FDQ bozb\V EH UHSUHVHQWHG DV 3'3 7
matrix P and diagonal matrix D) to transform X to XZ:
XZ =UX (4)

We then replace X with XZ, so that the dims@ns are uncorrelated with one another and the dimensions all

have the same variance [36]. After applying ZCA to the patches cut out from the training daggsgelshwithin the
patches become uncorrelated and have the same variance, namely thraragael, the brightest pixel reaches the
positive maximum (crest), whereas the darkest pixel reaches the tivegaaximum (trough). As we use all six
channels of voltage and current signals simultaneously to extract the features, the size otleéslé pa , IP being
the length of the patches. Thus, both x and h(x) in Fig. 2 are 6IP x 1 vectors;, $jged O\ DW WKH VDPSOLQJ
20 kHz, if IP is set to 30, then a patch covers a time span of 1.5 ms. After obtaining the patchteg igals, an
SAE is trained in accordance with the aboventioned method, and the hidden nodes can, therefore, learn the features
which, when combined, represent the intrinsic local characteristics of thechmarinel signals within the dataset. As
introducel in [32], the element corresponding to the jth hidden node of the
. The Framework for Fault Detection and Clags§iD WL RQ

In this paper, we propose and implement a framework based on CSAE to complete both the faoh datbcti
classi, FDWLRQ WDVNV $ IDXOW GLDJQRVLYV VIV\WWHP LV EXLOWHR@RXWKSXEBD L
expected to be “rnefaulty” when no fault occurs. A fault is detected when the output of the system changes to a
specic F IDXOW W\SH

The framework for fault detection and clagFDWLRQ EDVHG RQ &6%$( LV GHPRQVWUDWH
channel signal, a 6xIWindow moves along the signal and an output is given for each windowed signhal segment.
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Concretely, when the moving window arrives at the ith column of the -maliinnel signal, pixels within the

windowed signal segment form a 6 x IW matrix, whqs& VIWnrFaRd last column are denoted asQi: DQG SL
respectively. Correspondingly, the system output (the ddadst IDXOW W\SH RI WKLV PDWUL[ LV G
output t(i) is given, the window moves one column forward, so thaDpi L MudefiIFrom the matrix and pi+1 is

included as the last column. In the case of online monitoring, such a procedure is uninterrepéaddr

For each windowed muithannel signal segment (6 x IW matrix), weUVW XVH WKH IHDINeXUHV H
SAE to map the 6xIW matrix into convolved feature vectors. Each feature Fr (r = 1,2,...,k) IR anitxix, and all the
features move forward one column a time through the window while calculating dot products wi¢ghpatdhes they
encounter.We restrain the features within the two ends of the window as they move along, so the size of each
convolved feature vector is, therefore, 1x(IVD 3 $OVR QRWH WKDW WKH IHDWXUHV KDYH
so that the same whitening process soalpplied to the patches prior to calculating the dot products. Thus, with k
features available, we can get k convolved feature vectors in this feature mapping process, hametknbespite
the fact that we need to obtain k convolved feature vectithstiae size 1 x (IWi O 3 IRU HDFK ZLQGRZ
involves many calculations when cemleted alone, the computational burden can be greatly reduced when we
compute feature mapping for multiple successive windows. Simply put, for the current wintldwi #ie last
elements of the convolved feature vectors can be directly obtained from the previous window.

Thus, we only need to calculate the last element of the convolved feature vectors, which takes only
convolutional operations. Thisgsic FDQW UHGXFWLRQ LQ FRPSXWDWLRQDO EXUGHQ
implementation of the proposed method. After feature mapping, the convolved feature vectors ttirengiothe
pooling stage to generate shortened feature +epraations. Wht the help of this pooling operation, the model is less
pronetooveg WWLQJ DQG EHFR PHrivafaRt[BHA]. W tHi® e We/irhpRiQent the simple mean pooling
by calculating the mean values of the 1 x sp disjoint segments within the cah¥eftare vectors, sp being the
number of adjacent elements to be pooled together. It should be noted that it is acceptalelegtitiod the convolved
feature vectors is not divisible by sp, in which case the last few elements of the vectors ameeabaitkr pooling all
the k convolved feature vectors, we get k pooled convolved feature vectors, namely d1 to dkgthhef ke pooled
convolved feature vectors, np, is determined by rounding downi (I&¥ 3 VS WKDW LV
WORKING OF GSM MODEM A GSM

modem is a wireless modem that works with GSM wireless networks. A wireless modem is similealtapa di
modem. The main difference is that a wireless modem transmits data through a wireless netwoek amtiiedep
modem transmits data througtcopper telephone line. Most mobile phones can be used as a wireless modem. To send
SMS messages, first place a valid SIM card into a GSM modem, which is then connected to midesdonRS 232
cable. After connecting a GSM modem to a microcontrojleu can control the GSM modem by sending instructions
to it.

WORKING

working of distribution line fault detector and intimate using GSM isdasethe microcontroller. In thithe
distribution line consist of 220v, 50 Hz supply, as that we can't use the 220 v supply direbgyworking kit. So
instead of that we are using the step down transformer for step down the input voltage intest@plyawhich makes
as the suppl voltage to the kit. The 12 v step down voltage from the transformer is given to rectifier whigrtso
the ac supply into dc supply for the purpose of only the dc source or supply is used as theosotiree f
microcontroller. After converting as dcpply, the boost circuit which we are using is used to boost up the voltage if
necessary (or) regulates the same voltage level. To run a microcontroller it is in need ofrdtiiteand control unit.
Driver circuit

Driver circuit provides plse to the microcontroller by using TLP250 IC. In this we are using seven switch and
they get supply from center tapped transformer. The tlp250 IC which get input current gets 5thé dotiput supply
current is increased into 11mA and the output veltagl@35V. So, we are using in this micro controller.
Control Unit

Control unit which is used in microcontroller to control device when it attains the maximum orumirié@vel
of voltage from the rated voltage. This rated voltage is progred in the microcontroller. This program gives the
instruction to the GSM modem.In this we are using PIC16F877A as microcontroller. The integraigd(IClijc
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contained both processor and peripherals (Timers, ADC,USART,EEPROM,I2C,SSP,PSP) are sichld@di PIC
microcontroller.in this pic controller the pin RAO,RA1 and RA2 are the pins which are used foadhiaput which
the load variation is set down through this pin only. If the load is varied by using of thesgitisrigevill be triggered
the micro controller to run.

Methods The method adopted for the study is applied on single line diagram shown lin ZBgaumbers of
different faults have been created on-te=d for tuning the fuzzy menbership function and fuzzy rules. Thata are
acquired through CRIO and post fault data generated for different types of fault are used te thalpetformance of
the proposed fuzzy logic based fault classification system. The power system is developed takorgsideration the
acquirel data as shown in Fid.in Lab view software. The fuzzy logic based fault classification is first experimented
i.e. on offline environment for finding the optimal system. This optimal fuzzy logic based cktgmifisystem is then
applied on the systefor any fault on real time. It is observed during the analysis of the data that depending oa the typ
of fault i.e. line to ground faults, line to line faults, line to line to ground faults or threeplfault, the waveform
changes accordingly. It is siicant to mention that during fault the voltage tends to reduce to zero and current tends

WR ULVH 'LITHUHQW W\SHV RI IDXOWY DUH FKDUD FWibnd arg-sonn@eldiH U PV R

(Susilo etal. 2013). Post fault currentraples are solved as below

Describethe triangular membership
function as triplets with respect to the points A, B and C. It is observed that points A andr@dmalvership value of
0.0 while point B has membership value of 1.0. Extensiudy has been carried out to seledper triplesvalues of
WULDQJXODU PHPEHUVKLS IXQFWLRQ RI/ |/ | DQG /
Laboratory Virtual Instrument Engineering Workbench (LabVIEW) is a powerful and flexible instruioenta
and analysis software apgdition tool which was developed in 1986 by the National Instruments. LabVIEW is
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extremely flexible and commonly used for data acquisition, instrument control, data processinudustdal
automation. The CRIO device can interface between computers srle@leset up. Figuré shows schematic of real
time monitoring and controlling.
Hardware implementation

We have used National Instruments Controller with I86%z DuatCore ARM Cortex A9 processor running in the
NI Linux ReatTime, also integrated Chassis has ABPGA. LabVIEW 14 Version has been used for programming
and implementation of logics. Fthe compilation process LabVIEW uses Xilinx Vivado 2013.4 as Compilation Tool.
Table4 shows the compilation result.

. Theproposed logic detects and classifies fault accurately. The results show that the proposed logic is efficient and
appropriateTo attain our concept need to use picl6f877a controller, voltage sensor, current sensor, speed senso
buzzer, temperature sensor, LCD. The project is assembled with a set of resistors representiemgitainid<Ms and

fault creation is made by a setsfitches at every known KM to cross check the accuracy of the same. The voltage
drop across the feeder resistor is given to an ADC which develops a precise digital data whiclyrtémanped
microcontroller would display the same in Kilo meters. The fagtturring at what distance and which phase is
displayed on a 16X2 LCD interfaced with the microcontrolfethe temperature higher than the threshold value at that
time buzzer and LCD will give intimation. Calculated values are sendbké internewith help of IOT.RTC is used

here to time and date reference, that when the event occurs.

V. CONCLUSION

Here we have examined the hypothesis that the visual system possesses mechanisms that attgrepsabectom
neural delays while in ecologically typidmrward motion. In the first half of the papee derived a 7 by 4 matrix of
predicted illusion classes (Table 1), amounting to the prediction of a broad pattern of illusgs faar perceptual
modalities, and due to seven kinds of stimulus featumethe second half of the paper we presented evidence via a
survey of the visual perception literature that this pattern of illusions appears to exist (TBeleaR)se our optittow-
regularities hypothesis was originally developed with only the cldggcanetrical illusions in mind (Changizi, 2001,
2003; Changizi & Widders, 2002which amount to just one of the 28 illusion class#ie success of the general
prediction amounts to a predictive success story for the-fhptieregularities hypothesis, arfdr perceivingthe
present more generally.

Copyright to IJAREEIE DOI:10.15662/IJAREEIE.2019.080305 674


http://www.ijareeie.com

ISSN (Print) : 2320—3765
ISSN (Online): 2278-8875

| nternational Journal of Advanced Researchin Electrical,
Electronics and | nstrumentation Engineering
(A High Impact Factor, Monthly, Peer Reviewed Journal)

Website:  www.ijareeie.com

Vol. 8, Issue 3, March 2019
REFERENCES

Angell, R.B. (1974). The geometry of visibles. NoGs, 8187. Ansbacher, H.L. (1944).

Distortion in the perception of real movement. Journal of Experimental Psychology234, 1

Anstis, S. (1989 Kinetic edges become displaced, segregated, and invisible. In Lai#d RIGilbert CD (Eds.) Neural Mechanisms of Visual

Perception (pp. 24260).

The Woodlands, TX: Portfolia Publ. Co. Anstis, S.M., Howard, |.P. & Rogers, B. (1978).

A Craik-O'Brien-Comsweet illusion for visual depth. Vision Research, 18-213.

Arend L.E, Goldstein R. (1990). Lightness and brightness over spatial illumination gradientsl dbthreeOptical Societpf America A 7,

19291936.

7. Baird, J.C. (1968). Toward a theoryfobntal-size judgments. Perception and Psychophysics,-/3®Berliner, A. & Berliner, S. (1948). The
distortion of straight and curved lines in geometrical fields. American Journal of Psychology3a661

8. Berry, M.J. Il, Brivanlou, I.H., Jordan, T.A. & Meister, M. (1999). Anticipation of moving stimuthie retina. Nature, 39834-338.

9. Biersdorf, W.R., Ohwaki, S. & Kozil, D.J. (1963). The effect of instructions and oculomotor adjistomapparent £z American Journal of
Psychology, 76, 4.7. Blakemore, M.R. & Snowden, R.J. (1999). The effect of contrast upon perceived speed: a gemeralepon?
Perception, 28, 338.

10. Brookes, A. & Stevens, K.A. (1989). The analogy between stereo depth and ésggherception, 18, 6@14. Brooks, K. & Mather, G.
(2000). Perceived speed of motion in depth is reduced in the periphery. Vision Research,-88,18507

11. Brooks, K. (2001). Stereomotion speed perception is contrast dependent. Perception,73Q, 725

12. Brown, J.F. (1931). The visual perception of velocity. Psychologische Forschung, 28299

wn e

o o~

Copyright to IJAREEIE DOI:10.15662/IJAREEIE.2019.080305 675


http://www.ijareeie.com

