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Abstract – Recent advancement in power system made possible to deliver electrical energy from the power station to the 

consumer through big network of transmission and distribution. To supply power there are several power units connected to 

the grids. For   the proper operation we must provide consumers with constant voltage and frequency. In this project we have 

designed a system to sense abnormalities in voltage and frequency in order to detect the synchronization failure in power grids. 

To maintain   the power quality and frequency of the grid voltage synchronization technique plays a vital role. In our project 

we used PLL (Phase Locked Loop) synchronization technique for grid integration. In this project, we have designed and 

developed a system for monitoring and measuring voltage and frequency so that these parameters are maintained within 

limits. If any deviation from the acceptable limit feeder should be disconnected from the grid so that black out of power can be 

avoided. So, we developed    a system which warn the grid in advance so that alternative arrangement can be done to avoid 

complete grid failure. Arduino monitors the under/over voltage received from the comparators and lamp load is used to 

predict the blackout incase voltage/frequency going out of acceptable range. 
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I. INTRODUCTION 
 

Grid synchronization techniques plays a vital role in 

maintaining the power quality and frequency of the grid 
voltage. This makes us to focuses the different 

synchronization techniques particularly for grid integration 

[1]. We need to detect a synchronization failure of any 

external power supply to the power grid, also the Voltage 

and frequency should be in limit as decided by the demand 

of the power supply.Power Grid failure detection system 

will protect the Grid from failure, and it will prevent black 

out. If Grid is out of synchronization, it will give 

intimation in advance and disconnects the feeder from the 

grid. It also provides advantages for the power houses 

where different power suppliesconnected in parallel to 
meet the demand. This system is very useful in home 

automation and proposed system is more reliable and 

cheaper. 

 

II. BACKGROUND OF STUDY AND 

SURVEY OF EXISTING SOLUTIONS 

 
As a result of the increased penetration of renewable 

energy systems into the grid, several grid requirements 
have been published to manage the interconnected 

renewable power generation [1].The goal of this paperis to 

detect synchronization failures in power grids. This is a 

demonstration of a system that can identify a failure in the 

power grid's synchronous operation if any external supply 

source feeding the grid experiences any irregularities in 

frequency or voltage levels [2]. passive and active 

approaches. Small disturbances are introduced into the 

power system and the system's responses to the injected 

disturbances are monitored in active approaches [3]. If 

irregularities in voltage and frequency are found, the 

feeder should be isolated from the Power Grid and other 

systems should be kept on standby to avoid a total Power 

Grid blackout [4]. If any of parameters (voltage or 

frequency) is violated due to any abnormality or fault the 

power station will not be able to fulfill all the condition for 
synchronizations so it will get a synchronized with grid 

and it is called situation of ISLANDING [5][6]. Islanding 

depicts to the state in which a distributed generation (DG) 

will continue to power a system even though electricalgrid 

power from the electric source is no longer present [8] 

 

III.POWER GRID FAILURE DETECTION 

OPERATION 
 

Fig.1 Shows the diagram of Power Grid Failure Detection 

system. Voltage Sensor is a device that measures and 

calculates the amount of voltage in an object. Frequency 

sensor it used to detect a sine waveform transition from 

positive and negative. Used in aircraft, ground support 
equipment (GSE), ground power applications, and other 

military and industrial applications. Connect a rectifier 

with voltage regulator. Used to reduce the voltage from 

12v DC to 5v DC. Connectsensors and voltage regulator 

with Arduino. Do some process and send signals to 

induction lamp, LCD display and driver. Lamp to show 

the signal light, LCD display to show a value of voltage 

and frequency. 
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Fig. 1. Block Diagram 

 
Transformer regulates the voltage from 240V to 9Voltage 

by converting AC to DC and then back again. The 

detection system synchronizes the power grid when the 

frequency or voltage is sensed so that it is outside the 

specified value range. There is one lamp connected from 

the grid it will open in normal condition where transformer 

starts. Output of rectifier also will go to the voltage sensor 

and frequency sensor. If the value of voltage or frequency 

with limit value the lamp will open. Otherwise if the value 

is under or over limits value the relay will disconnect. 

LCD will show the results if work is in normal mode or 

abnormalities. 

 

IV. PRIMARY WORK AND SIMULATION 
 

Power Grid Synchronization failure occur due to variation 

of frequency and voltage. We used MATLAB SIMULINK 

tool for simulation and Arduino software. This helps us to 

simulate in normal and abnormal conditions. 

 
Fig.2. Simulation of over/under Frequency Variations 

using PLL 

 
Fig.3. Arduino Control of Load 

 

V.SIMULATION RESULTS 
 

During normal conditions when the voltage and frequency 

are in specified range the out puts obtained are shown 

Fig.4. Variations of Active power 

 

 
 

Fig.5. Variations of Reactive power 
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Fig.6. Zero crossings of phase voltage 

 

During Abnormal Conditions When the voltage and 

frequency are not in the specified range the outputs 

obtained are shown below 

 
 

Fig.7. PLL tracks the System Changing Frequency 

 

 
Fig.8. VariationsofActivepower 

 

 

 

 
Fig.9. Variations of Reactive power 

 

VI. PRESENTATION OF DEVELOPED 

SOLUTION 

 
System is controlled by a three phase PLL which measures 

the voltage, active power, and reactive power waveform. 

When the frequency of a source is changed by below or 

above 5% oscillations are produced in the system. This 

results in synchronization failure and system blackout. 

PLL output signal is synchronized in phase, as well as in 

frequency and with fundamental voltage of the grid. The 

active power measured in the system is 5.2 MW and 

reactive power is -5.06 MVAR. A capacitive load of 5 

MVAR is used and a 25KV, 100 MVA feeds 5 MW. 
 

Table 1: Discussion on findings 

 

VII. CONCLUSION 
 

We designed and developed a system for monitoring and 

measuring voltage and frequency. Whenever ab 

normal conditions occur there will be deviation in voltage 

and frequency and feeder will be disconnected from the 

grid. This implementation concludes that it is possible to 

have a power system with smart grid which works 

efficiently and economical as compared to the present 

system. It secures the power and prevents the 

synchronization failure between power grid and 
feeder.The challenge is continuous and uninterrupted 

transmission in EHV substations where number of voltage 

levels, number of sources, number of transformers are 
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existing. Direct disconnection will lead to sudden rise of 

voltage in system bus. So, in future we will develop a 
system where the consumer load could be automatically 

shifted to another source of energy. 
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