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Abstract— There are several power generation units 

connected to the grid such as hydel, thermal, solar etc to 

supply power to the load. These generating units need to 

supply power according to the rules of the grid. These rules 

involve maintaining a voltage variation within limits and 

also the frequency. If any deviation from the acceptable 

limit of the grid it is compulsory that the same feeder should 

automatically get disconnected from the grid which by 

effect is termed as islanding. This prevents in large scale 

brown out or black out of the grid power. So it is preferable 

to have a system which can warn the grid in advance so that 

alternate arrangements are kept on standby to avoid 

complete grid failure.  This paper is presented and designed 

to develop a system to forecasting before the 

synchronization failure and give alertness if any external 

supply source to the power grid on sensing the abnormalities 

in frequency and voltage.[1] This system is based on a 

microcontroller Arduino uno hardware and Matlab software. 

Arduino monitors the under/over voltage as well frequency 

being derived from a set of comparators.  As the frequency 

of the mains supply cannot be changed, the project uses a 

function generator for changing the frequency, while a 

potentiometer is used to vary the input voltage to test the 

functioning of the project. A lamp load which indicates a 

predictable blackout,  being driven from the Arduino in case 

of voltage/frequency going out of acceptable range. 

MATLAB can also support to make the database of all 

standard preset values.[2] 
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I. INTRODUCTION 

Synchronization means the minimization of difference in 

voltage, frequency and phase angle between the 

corresponding phases of the generator output and grid 

supply. An alternating current generator must be 

synchronized with the grid prior to connection. It can’t 

deliver the power unless it is running at same frequency as 

the network. Synchronization must occur before connecting 

the generator to a grid. The purpose of synchronization is to 

monitor, access, enable, and automatically take the control 

action to prevent the abnormalities of voltage and frequency. 

II. RULES FOR SYNCHRONIZATION 

A. Fluctuation of Voltage:  

When a generator is synchronized with a power grid, 

normally there is a voltage fluctuation on the distribution 

line. During synchronization the voltage fluctuation should 

not exceed 3% at the at the point of common coupling.[1] 

B. Synchronization Limits:  

The limits allowing for synchronization are  

1) Phase angle- +/-20 degrees  

2) Maximum voltage difference –  7%.  

3) Maximum slip frequency –  0.44%. 

III. ISLANDING 

 There are some situations where the generators and some 

local loads have become disconnected from main 

distribution lines. Due to this reduction in quality of supply, 

and it may prevent automatic reconnection of devices. This 

is called as islanding. For this reason islanding must be 

detected immediately and producing power must be stopped 

immediately. Due to Islanding following hazards may take 

place. 1) Generally distributed lines are earthed only at the 

substation. When the distributing lines and generators are 

disconnected the line is not earthed. Due to this reason line 

voltages May excessive.2) the fault level contribution from 

the grid to sub-station may be lost. This will Effect the 

operation of protection on distributed lines. Due to this 

sufficient current may not be generated. 3) Due to Islanding 

synchronization can’t be maintained. When the grip 

attempts to reconnect with distribution line it may be out of 

synchronization at the reconnection point. Due to this, 

suddenly large power may flows which cause damage for 

generators, distribution units and consumer products.[3][4] 

Disadvantages of Islanding: Due to islanding ,the voltage 

levels may go outside of normal operating limits and the 

quality of supply may be reduced. 

IV. PROPOSED ARCHITECTURE 

Monitoring voltage:  In this paper a feasible solution for 

islanding is achieved in transmission line for that   Single 

phase transmission line is used. The 230v/12v, 1Amp, 50Hz 

step down transformer is used for transmission line. 

Transformer secondary voltage 12v is given to transmission 

line which will act as healthy transmission grid. An another 

same rating of transformer is taken for additional power 

source which is to be synchronized to healthy transmission 

line. A current transformer is used to sense the line current. 

As the output of CT is Alternating in nature. As ARDUINO 

hardware works in dc voltage so that a resistance of having 

100 ohms is connected across the CT output to get voltage 

drop. Bridge rectifier converts this ac voltage drop into dc 

Analog form. A potentiometer is used to reduced the voltage 

from 12v to 5v and is given to Analog input of ARDUINO 

Uno A0 port. Monitoring the voltage can be done with this 

A0 Analog input port.    
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Fig. 1: RELAY FUNCTION 

A. Monitoring frequency:  

Function generator plays the Roll for varying the frequency. 

Zero crossings of voltage are detected by ZCD and generate 

square pulses proportionally to the line frequency. These 

pulses acts as interrupts for the ARDUINO (ATMEGA328) 

and generates a digital pulse for the GSM module. Once the 

abnormality is  sensed either in the voltage or frequency, the 

digital output pin number 8 and 9 will be high for massaging 

and trip signal to relay respectively. Fig 1 shows the basic 

architecture of the theme.[4] 

V. METHODOLOGY 

This project involves the implement of sensor (CT) for 

applications in real-time. The purpose of this project is to 

monitor and measure the supply as well as frequency level. 

This project not only involves the development of the 

MATLAB software for monitoring purpose but also 

includes the development of the sensor system. The sensor 

system should have DAQ capabilities, so ARDUINO UNO 

hardware is used as DAQ. MATLAB Programming 

language will be use to develop interface for the sensor 

system. Tabulation form is generated that user easily can 

view the different parameters which will be creating using 

MATLAB software to monitor in real time. The value of the 

different parameters will be detecting automatically base on 

the system and transfer the value using serial USB port to 

the computer via ARDUINO UNO hardware. MATLAB 

will collect and record the data in graph format. The system 

also should capable to store and retrieve data for further 

analysis. This project system is run and collect the data in 

real-time which using a software that can analyze the data in 

real-time. Before the software can analyze the data, must 

have some device that can grab the data from sensor and 

convert the data into a data that PC (personal computer) can 

understand or read which, the device  is data acquisition 

system (DAQ). In this project, ARDUINO UNO hardware  

act as  DAQ is to convert the analog signal to digital signal 

(which can understand by PC). The aim of this project is to 

develop sensor system that capable measuring and monitor 

the different parameters change in real-time. To perform 

real-time monitoring, MATLAB software is used in this 

project. [5],[6] 

VI. BLOCK DIAGRAM 

 
Fig. 2: BLOCK DIAGRAM 

VII. RESULT 

The purpose of this project is to monitor and measure the 

supply as well as frequency level. This project not only 

involves the development of the Matlab software for 

monitoring purpose but also includes the development . The 

value of the different parameters will be detecting 

automatically base on the system and transfer the value 

using serial USB port to the computer via Arduino uno 

hardware. Matlab will collect and record the data in graph 

format. of the sensor system. 

VIII. CONCLUSION 

By using MATLAB with ARDUINO, data acquisition and 

automation, becomes very easy. MATLAB can be interface 

with any analog device using ARDUINO, to gets the 

reading of the sensor and could save the data for the future 

use. Since, this project didn’t use SIMULINK and any other 

tool boxes, so this is cheaper and more users friendly. The 

Behaviour of the sensors can be gained through the 

MATLAB by using real time plots. The GSM module can 

be easily linked with the ARDUIN UNO hardware.[6] 
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