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Abstract:

This project aims at building an efficient and automatic
power survey system, which is capable of monitoring
the electrical parameters such as voltage, current,
temperature, frequency of high voltage devices, which
are present in real time industrial environment. This
project consists of a PIC microcontroller dedicated at
electric parameters monitoring section. The controller
at this display unit is also interfaced with a Bluetooth
module. The Bluetooth connected to PC with
MATLAB continuously receives the information and
stored into the notepad.
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1. Existing system:

In existing system electrical parameters such as
voltage, current, temperature, frequency sensors,
LCD module and buzzer is fed as input to the
microcontroller. The microcontroller continuously
read the data from sensors and monitor this data
on LCD display. And also if the parameters values
exceed threshold value then the microcontroller
give the audible alerts through buzzer.

The main drawback of this existing system is there
is no circuit break operation in this; so if the
parameters data is exceed threshold value the
devices are damaged which is connected to this
system. To overcome this problem we developed a
proposed system with circuit breaker and wireless
communication Bluetooth along with parameters
data plot on MATLAB.

2. proposed system:
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The main controlling device of the whole
system is a Microcontroller. The proposed system
monitoring the electrical parameters such as voltage,
current, temperature, frequency. The controller at this
display unit is also interfaced with a Bluetooth module.
The Bluetooth connected to PC with MATLAB
continuously receives the information and stored into
the NOTEPAD along with date and time. And the
system continuously read the data from electrical
sensors and the system break the circuit through relay
if the sensor data exceed threshold value. By using this
project we reduce the damage of high voltage
devices.

To perform this intelligent task,
Microcontroller is loaded with an intelligent
program written using embedded ‘C’ language.
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3. Related Work:

The brief introduction of different modules used in

this project is discussed below:

3.1. PIC (16f873) Microcontroller.

Fig: PIC Microcontroller

The PIC16F873 family of microcontrollers is
based upon Microchip’s Mid-Range core with an
8 level deep hardware stack and 35 instructions.
These MCUs provide up to 5 MIPS, 3.5 Kbytes
program memory, 128 bytes RAM and EEPROM
of 64 bytes.

Features:
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3.2. Temperature sensor (LM35):

Fig: LM35 sensor

The LM35 series are precision integrated-
circuit LM35 temperature sensors, whose output
voltage is linearly proportional to the Celsius
(Centigrade) temperature. The LM35 sensor thus
has an advantage over linear temperature sensors
calibrated in ° Kelvin, as the user is not required to

subtract a large constant voltage from its output to
obtain convenient Centigrade scaling. The LM35
sensor does not require any external calibration or
trimming to provide typical accuracies of +%°C at
room temperature and +%°C over a full -55 to
+150°C temperature range. Low cost is assured by
trimming and calibration at the wafer level. The
LM35's low output impedance, linear output, and
precise inherent calibration make interfacing to
readout or control circuitry especially easy. It can
be used with single power supplies, or with plus
and minus supplies. As it draws only 60 pA from
its supply, it has very low self-heating, less than
0.1°C in still air. The LM35 is rated to operate
over a -55° to +150°C temperature range, while
the LM35C sensor is rated for a -40° to +110°C
range (-10° with improved accuracy).

3.3 Voltage sensor:

In practice a voltage transformer can be used as a
voltage sensor. The voltage transformer must be
connected across the transmission lines. The
primary of the transformer must be connected to
the transmission lines and the secondary must be
given to the microcontroller. A step down voltage
transformer is used. In the project we have made
use of a potentiometer in place of a voltage sensor.
A potentiometer (colloquially known as a "pot") is
a three-terminal resistor with a sliding contact that
forms an adjustable voltage divider. It is a
measuring device which measures the voltage or
current at the output by comparing it with the
known input voltage. Varying the input voltage is
a difficult process and requires advanced
equipment’s. In the potentiometer the input is
fixed at some maximum and minimum value. By
turning the notch of the potentiometer the output
voltage is varied, whenever the output voltage
exceeds the bounds it indicates the occurrence of
fault. After the fault is indicated the
microcontroller gives trip signals to the relay
which in turn operates the circuit breaker.

3.4 current sensor:

In the project we have made use of a
potentiometer in place of a current sensor. A
potentiometer (colloquially known as a "pot”) is a
three-terminal resistor with a sliding contact that
forms an adjustable voltage divider. It is a
measuring device which measures the voltage or
current at the output by comparing it with the
known input voltage. Varying the input current is
a difficult process and requires advanced
equipment’s. In the potentiometer the input is
fixed at some maximum and minimum value. By
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turning the notch of the potentiometer the output
current is varied, whenever the output current
exceeds the bounds it indicates the occurrence of
fault. After the fault is indicated the
microcontroller gives trip signals to the relay
which in turn operates the circuit breaker. In real
time applications a potentiometer cannot be used,
a current transformer should be used.

3.5 FREQUENCY:

In this project we are using optocoupler to measure
the frequency.
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Fig: schematic of optocoupler

An opto-isolator contains a source (emitter) of
light, almost always a near infrared light-emitting
diode (LED), that converts electrical input signal
into light, a closed optical channel (also called di
electrical channel), and a photo sensor, which
detects incoming light and either generates electric
energy directly, or modulates electric current
flowing from an external power supply.

3.6. Relay:

Relay is an electromagnetic switch. . It consists of
a coil of wire surrounding a soft iron core, an iron
yoke, which provides a low reluctance path for
magnetic flux, a movable iron armature, and a set,
or sets, of contacts; two in the relay pictured. The
armature is hinged to the yoke and mechanically
linked to a moving contact or contacts.

When an electric current is passed through the coil, the
resulting magnetic field attracts the armature and the
consequent movement of the movable contact or
contacts either makes or breaks a connection with a
fixed contact.
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Fig: Relay circuit

In this project we are using relay to break the circuit
when the sensor data exceed threshold value using
microcontroller.

3.7 LCD display:

Liquid crystal display is very important device in
embedded system. It offers high flexibility to user
as he can display the required data on it. In this
project LCD display is connected to the PIC
microcontroller to display the status of the project
and sensor data.

nnnnnnnnnnn

o7

———®*0&
w1 B
————————*D04

|:] Enzble

Register Salact

Fig: LCD display

3.8 HC-05 Bluetooth module:

The  Bluetooth module HC-05 is a
MASTER/SLAVE module. By default the factory
setting is SLAVE. The Role of the module
(Master or Slave) can be configured only by AT
COMMANDS. The slave modules cannot initiate
a connection to another Bluetooth device, but can
accept connections. Master module can initiate a
connection to other devices. In this project we are
using two Bluetooth modules, one is connected to
the pic microcontroller section and second one is
connected at PC section for sending and receiving
data of electrical parameters.
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Fig: HC-05 Bluetooth module
3.9 MATLAB SOFTWARE:

MATLAB (matrix laboratory) is a computing
numerical environment and fourth generation
programming language. Developed by Math works,
MATLAB allows matrix manipulations, plotting of
functions and data, implementation of algorithms,
creation of user interfaces, and interfacing with
programs written in other languages, including C, C++,
Java, and FORTRAN.

In this project we are using 2018 version MATLAB
software to store the electrical parameters data into the
NOTEPAD along with date and time.

4. CONCLUSION:

Integrating features of all the hardware
components used have been developed in it.
Presence of every module has been reasoned out
and placed carefully, thus contributing to the best
working of the unit. Secondly, using highly
advanced IC’s with the help of growing
technology, the project has been successfully
implemented. Thus the project has been
successfully designed and tested.
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6. RESULTS:

Fig: 7.1 parameters data stored into the notepad using
MATLAB

Fig: 7.1 High voltage alerts

Fig: Voltage,current,temperature,frequency
monitoring on LCD display.

Fig: circuit break.
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