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Real Time Monitoring Of Critical Equipments In
Smart Grids Using Wsn
Pavana H, Dr.Rohini Deshpande
Abstract: Traditional power grids are enhanced to smart grids in recent years for better reliability, security and efficiency in power systems. Currently
power grids are faced with challenges such as transmission and distribution losses, increasing incidence of faults and overloading of transmission line.
Real time monitoring of overhead transmission lines, high voltage equipment in power grids will help in overcoming these challenges. Wireless Sensor
Network (WSN) is one of the efficient methods for real time monitoring of smart gird equipments. WSN are flexible networks. They save cost on wiring,
can work in harsh environments and does not require human intervention. This paper provides an overview of WSN usage for real time monitoring of
smart girds.
Index Terms: Energy harvesters, Real time monitoring, Smart grid, Wireless Sensor Network (WSN).
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1 INTRODUCTION
Electrical grid is a network which delivers electrical power to
consumers from generating stations. It consists of generation
stations, electrical substations, high voltage transmission lines,
and distribution lines. Today customers are not simply satisfied
with mere availability of power but expect system which is
secure, reliable and cost effective. Hence power industry
should gear up for this. This can be achieved by integrating
recent technological advancement with existing grid to make it
a smart grid [1]. Smart grid is electric grid system which allows
for automated monitoring, controlling and communication
within the supply chain to increase efficiency, reliability and
safety. It also allows for integrating renewable and alternate
energy resources to reduce the fuel consumption. Currently
the major challenge of power grid is real time monitoring of the
overhead lines and high voltage electrical equipment as they
are vulnerable to different environment conditions and
malicious attacks. This can affect overall system performance
[2]. Monitoring of power grids are done by human inspection,
wired monitoring systems which are both time consuming,
inefficient, costly and exhausting. Real time monitoring can be
done on overhead transmission lines, transformers, circuit
breakers and switching equipment. Distribution sections of
smart grids require major attention. According a study
Aggregate Technical & Commercial losses (AT&C) due to
outages is around 27% in 2011-2012 [1]. According to Ministry
of Power Central Electricity New Delhi the overall network
losses for the year 2015 is 22.7%.Hence there is a need for
reducing these losses.
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Fig. 1 Power Grid
Fig1. Shows different areas in power grid where intelligence
can be implemented [4]. The key areas include household
devices for automated meter reading of electrical usage,
remote sensing devices for monitoring of high voltage
equipments and controlling of these equipments. Remote
sensing of power grid is already been taken care by
Supervisory Control and Data Acquisition (SCADA).WSN
provides a best cost-effective wireless monitoring systems
which improves power reliability and efficiency [4]. WSN
consists of hundreds of dedicated sensors for monitoring and
recording conditions at distributed locations. The objective of
this paper is to review various issues in real time monitoring of
power equipments using WSN.

2

MONITORING IN SMART GRID

Miao Li et al. [2] proposes the use of Wireless Sensor network
(WSN) to monitor overhead transmission lines and takes
installation and maintenance cost of cellular module for the
design of WSN into account. Overhead transmission lines
connect two electric poles and sensor nodes are implanted on
these transmission lines. Relay nodes are placed on each
electric pole to gather information given by the surrounding
sensor nodes. Sensors placed on the transmission lines
monitors and send the data to relay node. Relay nodes are
divided into groups and one relay node in each group is
selected to install cellular module. All the sensor nodes send
the data to nearest relay node, relay nodes to selected node
and selected relay node to Control center using GSM module.
It provides Wireless transfer of data from relay node placed on
electric pole to control center. As the installation cost of cellular
module is high, paper proposes Integer Linear Programming
(ILP) problem to optimize location and number of cellular
module. A novel method is developed to reduce transmission
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delay and network cost. Integer Linear Programming aims to
find optimal number of cellular module to be installed to
provide a good coverage and also locations where these
cellular modules should be installed. Fig.2 Represents
placement graph of transmission line [2]

Fig. 2 Placement graph
Trupti Sudhakar Somkuwar et al.[7] proposes the novel
approach for monitoring and controlling the electrical
distribution line using Wireless Sensor Network(WSN). The
project reports the failure of the distribution line and sends
data to the monitoring station. Monitoring station will send
information to lineman via SMS with the location of faulty line
pole. WSN consists of sensors which are battery operated.
Power constraint is one of the major drawbacks of WSN. WSN
are made of many sensor nodes. Cost-efficient fault tolerant
model can also be implemented.

3 ENERGY HARVESTERS
Energy harvesting is a process of capturing ambient energies
and converting them to electric energy and storing them for
future use. Ambient energies include solar, wind, radio
frequency, thermal, vibration energy sources. The amount of
residual energy captured can be very small in the order of
milliwatts or microwatts which might be enough for certain
applications such as wireless sensor nodes and Radio
Frequency Identification (RFID). In addition energy harvesting
can extend the life of battery or entirely replace it. Syed
Ahmed Ali Najafi, Awab A et al.[8] proposes a superior energy
harvester for real time conditioned monitoring system which
monitors the critical parameters of high voltage equipments in
power grids. Harvesters use magnetic fields as its source.
Harvesters can be placed around current carrying overhead
transmission lines. Power lines carry alternating current
produces varying magnetic field. According to Faraday’s law,
voltage is induced in a conductor placed in varying magnetic
field. They have designed a power processing unit which
produces regulated DC voltage which is distributed between
load and storage. The device generates an output voltage of
10V at 30W power. It states that 55W of power can be
generated for a current of 615A. Mohammad Javad Hajikhani
et al. [5] proposes autonomous WSN in a substation area,
using energy harvesting and wireless transfer of energy. In this
model, energy is first scavenged from the available electric
field around high voltage devices and then will be transferred
to the sensor by radiating radio frequency (RF) signals. It
consists of sensor nodes on the body of the transformer and
harvester placed 2m-5m away from it. Harvester is called
power node which harvests energy. The harvested energy is
used to for providing energy to sensor and also it used to send
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the data coming from sensor nodes to base node’s in a
substation area. This arrangement reduces the installation
cost for the monitoring systems significantly and makes
sensors more accessible in a substation environment. This
paper provides a probability of power outage between power
node and base node. Huseyin Ugur Yildiz et.al [6] proposes
Wireless Sensor Network (WSN) to monitor critical equipment
of smart grid. One of the constraints of WSN is energy
consumption. To overcome this they have proposed hybrid
energy harvesting model that exploits either solar or
electromagnetic energies. They have developed a Mixed
Integer Programming (MIP) framework which aims to minimize
the energy dissipation of the maximum energy consuming
node. The results reveal that the developed hybrid energy
harvesting framework can reduce the maximum energy
consuming node up to 91.46% when solar energy is fully
benefited. When the solar energy cannot be exploited, the
proposed hybrid harvesting method can still decrease the
energy consumption up to 81.40%.Energy storage elements
like super capacitors or rechargeable batteries are the
necessity of energy harvesters. Captured ambient energy can
be stored in these storage elements for future use. Energy
storage element will enable systems which does not have
constant source of energy to harvest the energy, store it and
perform certain system task in set of intervals. If sensor node
is powered by solar cell, it can work in dark due to
intermediate storage devices.

4 ENERGY EFFICIENT PROTOCOL
Muhammad Yousaf Ali Khan et al.[3] proposes a technique to
track and monitor electrical parameter using WSN nodes. The
protocol used here is multi-listing agent (MLA). MLA makes
sure that no data is repeated so that the power is saved,
congestion is reduced and network life time is increased. The
proposed technique saves the power up to 30% which
increases the network life time. It also reduces overhead data
packets. Hazards index system has also been deployed so
that in case of any incident, the decision can be taken timely
and informed the administrative. Smart grids are vulnerable to
electricity theft. Hence there is need for efficient security
protocols.

5 CONCLUSION
WSN is a promising technology for real time monitoring of
overhead transmission lines and high voltage equipments in
substations. Energy consumption, security, time delay for
sending monitored data, energy harvesting are the areas
which requires research attention. WSN contains sensor
nodes that are battery operated and requires constant
changing of batteries. Hence energy harvesting is viable
option over battery. Power saving efficient communication
protocols can also be implemented to reduce the power
consumption in WSN nodes which will increase the battery
lifetime. WSN are prone to malicious attack which leads to
power theft. Efficient algorithms can be implemented to
overcome such attacks.
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