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Abstract — The fault location detection has been a goal of
power system engineers, since the creation of distribution
and transmission systems. Quick fault detection can help
protect the equipment by allowing the disconnection of
faulted lines before any significant damage of the
equipment. The accurate fault location can help utility
personnel remove persistent of the faults and locate the
areas where the faults regularly occur, thus reducing the
occurrence of fault and minimize the time of power
outages. As a result, while the fault location detection
schemes have been developed in the past, a variety of
algorithms continue to be developed to perform this task
more accurately and more effectively. The detection and
location of faults on power transmission lines is essential
to the protection and maintenance of a power system. Most
methods of fault detection and location relate to the
measurements of electrical quantities provided by current
and voltage transformers. These transformers can be
expensive and require physical contact with the monitored
high voltage equipment.
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l. INTRODUCTION
CURRENTLY, the electric power infrastructure is highly
vulnerable against many forms of natural and malicious
physical events [1], which can adversely affect the overall
performance and stability of the grid. Additionally, there is
an impending need to equip the age old transmission line
infrastructure with a high performance data communication
network, that supports future operational requirements like
real time monitoring and control necessary for smart grid
integration [2], [3]. Many electric power transmission
companies have primarily relied on circuit indicators to
detect faulty sections of their transmission lines. However
there are still challenges in detecting the exact location of
these faults. Although fault indicator technology has
provided a reliable means to locate permanent faults, the
technical crew and patrol teams still has to physically patrol
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and inspect the devices for longer hours to detect faulty
sections of their transmission lines. Wireless sensor based
monitoring of transmission lines provides a solution for
several of these concerns like real time structural awareness,
faster fault localization, accurate fault diagnosis by
identification and differentiation of electrical faults from the
mechanical faults, cost reduction due to condition based
maintenance rather than periodic maintenance, etc.. These
applications specify stringent requirements such as fast
delivery of enormous amount of highly reliable data. The
success of these applications depends on the design of cost
effective and reliable network architecture with a fast response
time. The network must be able to transport sensitive data
such as current state of the transmission line and control
information to and from the transmission grid. This research
provides a cost optimized framework to design a real time
data transmission network. To monitor the status of the
power system in real time, sensors are put in various
components in the power network. These sensors are capable
of taking fine grained measurements of a variety of physical
or electrical parameters and generate a lot of information.
Delivering this information to the control centre in a cost
efficient and timely manner is a critical challenge to be
addressed in order to build an intelligent smart grid. Network
design is a critical aspect of sensor based transmission line
monitoring due to the large scale, vast terrain, uncommon
topology, and critical timing requirements. Mechanical
faults, cost reduction due to condition based maintenance
rather than periodic maintenance, etc. The use of sensor
networks has been proposed for several applications like
mechanical state processing and dynamic transmission line
rating applications [4]-[6]. To monitor the status of the
power system in real time, sensors are put in various
components in the power network [7]-[10].

The hierarchical model proposed in, offers a very expensive
solution with the idea of deploying cellular transceivers on
every tower. While such a network can provide extremely
low latency data transmission, this model is highly cost
inefficient as it incurs huge installation and subscription
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costs. The only work that addresses the problem of finding
optimal locations of cellular transceivers is presented [11],
12]. The paper presents a digital fault locator by dynamic
system parameter estimation for a double end fed
transmission line. The authors of [13] and [14] were the first
to propose a two level model specifically for supporting the
overhead transmission line monitoring applications. But
considering the topological constraints posed by the
transmission lines, the low band-width, low data rate
wireless nodes would fail to transmit huge amount of data in
a multi hop manner.

In these works, the goal is to deploy multiple different
sensors in critical and wvulnerable locations of the
transmission line to sense mechanical properties of its
various components and transmit the sensed data through a
suitable wireless network to the control center. However,
most of these works address this theme at a very high level
of abstraction. Small scale real world deployments of
wireless sensors include tension monitoring using load cells
[15]-[17], and power conductor surface temperature
monitoring, sago meter, etc. This paper deals with the
application of artificial neural networks (ANNSs) to fault
detection and location in extra high voltage (EHV)
transmission lines for high speed protection using terminal
line data. 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 (fault types, fault locations, fault resistances
and fault inception angles) and different power system
data (source capacities, source voltages, source angles, time
constants of the sources) [18], [19].

. BLOCK DIAGRAM

In Fig. 1 shows the block diagram of wireless networking
system. The transmission line infrastructure, wireless
networking presents a feasible and cost effective solution
for transmission line monitoring such as voltage and
current. The several works and propose to improve the
state of the art in transmission line monitoring by
harnessing the power of wireless sensor networks for real
time monitoring and control GSM is a cellular network,
which means that mobile phones connect to it by searching
for cells in the immediate vicinity. The GSM networks
operate in four different frequency ranges. Most GSM
networks operate in the 900 MHz or 1800 MHz bands.
Some countries in the Americas (including Canada and the
United States) use the 850 MHz and 1900 MHz bands
because the 900 and 1800 MHz frequency bands were
already allocated GSM has used a variety of voice codices
to squeeze 3.1 kHz audio into between 5.6 and 13 kbps.
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Fig.2: Circuit diagram

Originally, two codes, named after the types of data
channel they were allocated, were used, called Half Rate
(5.6 kbps) and Full Rate (13 kbps). These used a system
based upon linear predictive coding (LPC). In addition to
being efficient with bitrates, these codes also made it
easier to identify more important parts of the audio,
allowing the air interface layer to prioritize and better
protect these parts of the signal installation and
subscription costs.[20], [21]. In Fig. 2 shows the circuit
diagram of wireless networking system.
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Fig.3: Power supply circuit
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In this circuits need two power supplies. The 78XX ICs
are worked on regulated DC power 5V with GND. Relay
driver worked on DC 12V with GND. This unit consists of
transformer, rectifier, filter and regulator. The AC voltage
typically 230v RMS is connected to a transformer which
steps that AC voltage down to the level of the desired AC
voltage. The Diode rectifier then provides a bridge
rectified voltage that is initially filtered by a simple
capacitor filter to produce a DC voltage. This resulting DC
voltage usually has some ripple or AC voltage variations.
A regulator circuit can use this DC input to provide DC
voltage that not only has much less ripple voltage but also
remains the same DC value even the DC voltage varies
somewhat, or the load connected to the output DC voltages
changes [22], [23].

1. INTERNET OF THINGS
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Fig.4: Internet of things

In Fig.4 shows the 10T. The user interface is through web
pages that are created on the client-side, using HTML.
JavaScript is used for validity checks of the information
entered by the users. The client's browser parses the URL
into a number of separate parts, including address, path
name and protocol. A Domain Name Server (DNS)
translates the domain name the user has entered into its IP
address, a numeric combination that represents the site's
true address on the Internet (a domain name is merely a
"front" to make site addresses easier to remember). The
browser now determines which protocol (the language
client machines use to communicate with servers) should
be used. Examples of protocols include FTP (File Transfer
Protocol), and HTTP (Hyper Text Transfer Protocol). The
browser sends a GET request to the Web server to retrieve
the address it has been given. For example, when a user
types http://www.example.com/1.jpg, the browser sends a
GET 1.jpg command to example.com and waits for a
response. The server now responds to the browser's
requests. It finds the necessary files, runs the appropriate
scripts, exchanges cookies if necessary, and returns the
results back to the browser. If it cannot locate the file, the
server sends an error message to the client. The browser,
after receiving the HTML file, displays the web page to
the user.[24].
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Fig.5: Client server architecture

The Internet is basically a client server system. In the
retrieval of information that can be accessed using the
internet, there are two important components: client, which
requests the information and server, which stores it. Each
side requires a piece of software to negotiate the exchange
of data. During web page retrieval, at the client side, a
browser like Netscape or internet explorer is used. The
server side software performs the task of negotiating data
transfers between clients and servers via hypertext transfer
protocol (HTTP), the communications protocol of the
Web. The different server software are available for
various operating systems such as Microsoft Internet
information Server (11S) for Windows NT and the Apache
web server for Unix platform. The Fig.5 shows the client
server architecture. The welcome page has a short form
that will enable the user to log in to the system. The form
has text fields for username and password entry. The user
has to specify his/her username and password obeying the
following rules. The Fig.6 shows the welcome pages of the
loT.
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Fig.7: Control pages

In Fig.7 shows the Control pages of the 1oT. 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.

V. EMBEDDED SYSTEM

An embedded system is a combination of computer
hardware, software and additional mechanical parts,
designed to perform a specific function .An embedded
system is designed to do a specific task within a given
time frame, repeatedly, without human interaction.
Embedded system do not need a complete operating
system, but only the basic functionalities of an operating
system in a real-time environment, that is, a real time
operating system (RTOS). Frequently, embedded system
does not have a user interface. PIC (Peripheral Interface
Controller) is the IC which wasD87 developed to control
the peripheral device, dispersing the function of the main
CPU. When comparing to the human being, the brain is
the main CPU and the PIC shares the part of which is
equivalent to the automatic. However, the through out,
the memory capacity is not big. It depends on the kind of
PIC but the maximum operation clock frequency is about
29 MHZ and the memory capacity to write the program is
about 1k to 4k words. It is possible to make the compact
circuit when using PIC [25], [26].

V. CONCLUSION
In this paper, present an optimal formulation for a cost
optimized wireless network capable of transmission of
time sensitive sensor data through the transmission line
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network in the presence of delay and bandwidth
constraints. Our analysis shows that a transmission line
monitoring framework using WSN is indeed feasible
using available technologies. The proposed method with
formulation is generic and en-compasses variation in
several factors such as asymmetric data generation at
towers, wireless link reliabilities, link utilization dependent
costs, non-uniform cellular coverage characteristics and
requirements for cost optimized incremental deployment.
The evaluation studies show that the main bottleneck in
cost minimization is wireless link bandwidth. Further, in
cases of increasing flow bandwidth, the limited wireless
link bandwidth leads to a feasible but expensive design
due to increased dependence on cellular network to satisfy
constraints.
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