2nd International Conference on Current Research Trends in Engineering and Technology
© 2018 IJSRSET | Volume 4 | Issue 5 | Print ISSN: 2395-1990 | Online ISSN : 2394-4099
Themed Section: Engineering and Technology

Synchronisation Failure Detection Using Frequency or
Voltage Based Technique
Sapkal Krutika*(1), Chauhan Bhupendra H.(2), Chauhan Yagnesh J.(3), Padhiyar Sachin V.(4),
Patel Sanket B.(5)
(1-4)[Student] Department of Electrical Engineering, Sigma Institute of Engineering, Bakrol, Vadodara, Guajarat,
India
(5)

[Assistant Professor] Department of Electrical Engineering, Sigma Institute of Engineering, Bakol, Vadodara,
Guajarat, India

ABSTRACT
The project is designed to develop a system to detect the synchronization failure of any external supply source
to the power grid on sensing the abnormalities in frequency and voltage. If any deviation from the acceptable
limit of the grid it is mandatory 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.
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I. INTRODUCTION

system, which changes its operations continuously.
Therefore, it is very challenging and uneconomical to

Energy provides the power to progress. Availability of

make the system be stable for all disturbances. At

sufficient energy and its proper use in the country can

present, the interest toward the distributed generation
systems, such as photovoltaic arrays and wind

result in its people rising from subsistence level to
highest standard of living. Energy exists in different

turbines, increases year after year. But wind turbines

forms in nature but the most important form is the

and generally DGs will have affects in the power

electrical energy. The modern society is so much

system network that one of these influences is an

dependent upon the use of electrical energy that it has

islanding phenomenon. Islanding refers to the

become a part and parcel of our life. Several new

condition in which a distributed generator (DG)

trends have already employed in the electricity
infrastructure. It includes the expansion of the

continues to power a location even though electrical

existing grid with micro grids and mega grids,

present. Islanding situations can damage the grid itself

extensive sensors, data processing, visualization tools,

or equipments connected to the grid and can even

etc. Increasing electrical energy demand, modern

compromise

lifestyles and energy usage patterns have made the
world fully dependent on power systems thus the

personnel that service the grid. According to

need of a reliable and stable power system grid.

identified and disconnected in 2 seconds. This leads to

However, the power system is a highly nonlinear

idea of Automatic detection of Grid synchronization

grid power from the electric utility is no longer
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the

security

standard,

of

islanding

the
state

maintenance
should
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be

failure concept. Thus, the main consideration in our

and harmonic distortion are a few examples of passive

paper is to detect islanding in a grid.

islanding detection methods.
3. Methods

not

resident

in

the

DG

but

communicating the DG and the utility:
Methods not resident in the DG side but implemented

II. METHODS AND MATERIAL

on the EPS side are much complicated and expensive.
The most important ones can be summarized as: o

1. Active islanding detection:

Introduction

of

impedance

Active detection methods involve the technique of

normally capacitive, is placed after the PCC on the

constantly sending a signal back and forth between

EPS side. It only gets connected when the breaker

the distributed generator and the grid to ensure the

DG-EPS is opened, unbalancing the local load. PLC

status of electrical supply. In active methods, small

Communication

disturbances are injected into the power system and

Communications Carrier‖ technology to test if the DG

its responses due to the injected disturbances are

is working isolated. SCADA Systems – With the help

monitored. These methods change the balancing

of a Supervisory Control and Data Acquisition System

power between loads and generations, reduce the

the EPS is checked and the potential islands detected.

–

Uses

–Small

the

impedance,

―Power

power quality of the power systems and are not
suitable for wind farms with numerous wind turbines.

III. RESULTS AND DISCUSSION

Reactive power export error detection method ,
impedance measurement method, slip mode
frequency shift algorithm (SMS), active frequency
drift (AFD), active frequency drift with positive
feedback (AFDPF),automatic phase-shift (APS) and
adaptive logic phase shift (ALPS) are a few examples
of active islanding detection methods.
2. Passive islanding detection:
Passive detection methods, on the other hand, make
use of transients in the electricity (such as voltage,
current, frequency, etc.) for detection. Passive
methods continuously monitor the system parameters
such as voltage, frequency, harmonic distortion, etc.
Based on the system characteristics, one or more of
these parameters may vary greatly when the system is
islanded. The passive methods do not affect the

Figure 1. Block Diagram

waveform of the high voltage. This is beneficial since
it does not give rise to power quality issues such as
voltage dips. Setting a proper threshold can help to
differentiate between an islanding and a grid
connected condition. Rate of change of output power
of DG, rate of change of frequency, voltage unbalance
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Line

at normal frequency of 50Hz. A Voltage Regulator is
used to get variable voltage. Initially both the presets
are adjusted such that both the output pins of the
OPAMP IC are at normal low and normal high level.
At this point the lamp is glowing as the voltage is in
the range. The Voltage Regulator is adjusted so as to
get the input AC voltage more than the normal value.
Now the normally high pin of the OPAMP IC will go
Figure 2. Circuit Diagram
The block diagram shown in fig.1.This system is based
on a microcontroller of 8051 family. The
microcontroller monitors the under/over voltage
being derived from a set of comparators. As the
frequency of the mains supply cannot be changed, the
project uses a variable frequency generator (555timer) for changing the frequency, while a standard
variac is used to vary the input voltage to test the
functioning of the project. A lamp load (indicating a
predictable blackout, brownout) is being driven from
the microcontroller in case of voltage/frequency going
out of acceptable range. Further the project can be
enhanced by using power electronic devices to isolate
the grid from the erring supply source by sensing
cycle by cycle deviation for more sophisticated means
of detection.

low, giving an interruption pulse to the pin of the
microcontroller. The microcontroller accordingly
sends a high logic pulse to switch off the relay driver,
which in turn de-energizes the relay driver making
the lamp to turn off. Similarly when the Variable
Regulator is adjusted so as to get input AC voltage less
than the normal value, at some point, the normally
low pin of the OPAMP IC goes high and the
microcontroller on receiving this interruption, sends a
high logic signal to the relay driver to switch off the
relay and hence the lamp which stops glowing.
FREQUENCY SENSING PART
The Voltage Regulator is adjusted such that the AC
input

voltage

is

at

its

normal

value.

The

microcontroller pin is connected to the output of the
555 timer through a PNP transistor. The timer works
in a stable mode to produce signals at frequencies
which can be adjusted using the variable frequency.
This output is connected to the internal timer of the
microcontroller which accordingly calculates the
frequency of the frequency, the relay driver is
triggered, which in turn energizes the relay and the
AC supply is given to the lamp which turns off once
the frequency of the pulses goes beyond the normal
frequency or less than the normal.

IV. CONCLUSION
Figure 3. Waveform of Voltage And Frequency
VOLTAGE SENSING PART
The microcontroller is connected to the zero voltage
sensing circuit to ensure the frequency of the supply is

This paper gives brief idea about indicator which
senses the abnormalities in voltage as well as in
frequency so as to detect the synchronization failure
of any external supply source to the power grid. This
type of indicators are much needed in most crowded
EHV substations where number of voltage levels,
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number of sources, number of power transformers and
number of load lines are existing. In short it will be
beneficial in case of complicated substation because at
present the facility available is FTR.Also there is a
chance for the power system to get imbalance in the
absence

of

such

indications

and

automatic

disconnection i.e. islanding.
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