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Abstract- Monitoring and protecting the distribution from
winding deformation is a common problem that takes place
within operating power transformers due to various internal
and external conditions. Due to their progressive nature,
winding deformations should be detected and rectified as soon
as they emerge. Unfortunately, the only reliable technique to
detect such faults at this stage is the frequency response
analysis which is conducted offline. In this project, we are
proposing an idea to detect power transformer incipient
winding deformations in real time through measuring current
level in transformer. In this technique, we are monitoring the
live status of transformer using low cost and easily available
sensors. Health condition of the distribution transformer
updated lively in web server using 10T technology.

Keywords- Monitoring, analyzing, fault detection, protection
of Distribution Transformer

I. INTRODUCTION

In today’s world, the power system network of a
smart grid holds the prime importance because of the high
demand of quality power supply. It is usually done by
deploying multiple approaches for monitoring, protecting and
controlling mechanisms. In distribution networks, the
distribution of transformer is an essential part. In the point of
view of Libyan, the power system network can be monitored
by such systems, which can be controlled in a certain degree.

The average life of transformers is 20-25 years. [1].
The transformers are mainly installed when their operational
life is about to end. The monitoring methods currently being
used are related with electrical parameters and those
parameters does not give any idea about the condition of the
distribution transformer internally. For such an important asset
in power system, periodical maintenance is not sufficient. An
online monitoring system is required, which base on the
conditions to maintain the transformers. The condition of the
equipment will be monitored remotely, in the meantime a
maintain and control schedule can be arranged in real time. In
a similar way, before making a proper decision, condition
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monitoring techniques use different parameters, both internal
and external that are linked to a transformer, to predict its
status of operation. Based on the severeness which is the main
feature in asset management, the decision can be used to
schedule maintenance or removal and replacement. But
existing monitoring device systems used for monitoring
distribution transformer has some insufficiencies The system
used for detection is very inconsistent. The performance of a
system depends on multiple factors such as un stability of a
device, jamming capability of a device, result of accuracy in
data when data is measured is low or there is no affect on
another system. The measurement system for a transformer
only measures one parameter of a transformer such as current,
voltage, power and phase. There are ways which detect more
than one parameter, but the speed of testing is not so fast and
it takes more time and operation parameters are long to handle
with such speed. Three-phase equilibrium of distribution
transformers cannot be judged because monitoring centers will
receive the detection data late.

Il. LITERATURE SURVEY
INTRODUCTION

The literature review of the distribution transformer
monitoring and protection is explained below with references
from IEEE Conference Publications, International Conference
Publications.

LITERATURE STUDY

Lokesh Y.Sonwane; K. Kamal Sandeep; Pramil
Wakchaure “Interterm Fault Detection in Transformers Using
Search Coil Based Method”: 2018 International Conference on
Recent  Innovations in  Electrical, Electronics &
Communication Engineering (ICRIEECE).Transformers play
a vital role in electrical power systems and early detection of
faults can prevent its breakdown. Interterm faults account to
majority of failures in a transformer. An effective method
based on search coils is hence presented in this paper to detect
interterm fault. The symmetry of leakage flux pattern can be

www.ijsart.com


https://ieeexplore.ieee.org/author/37086467991
https://ieeexplore.ieee.org/author/37086467991
https://ieeexplore.ieee.org/author/37086467991
https://ieeexplore.ieee.org/author/37086467991
https://ieeexplore.ieee.org/author/37088220602
https://ieeexplore.ieee.org/author/37088220602
https://ieeexplore.ieee.org/author/37088220602
https://ieeexplore.ieee.org/xpl/conhome/8988140/proceeding
https://ieeexplore.ieee.org/xpl/conhome/8988140/proceeding
https://ieeexplore.ieee.org/xpl/conhome/8988140/proceeding
https://ieeexplore.ieee.org/xpl/conhome/8988140/proceeding
https://ieeexplore.ieee.org/xpl/conhome/8988140/proceeding

IJSART - Volume 7 Issue 8 — AUGUST 2021

studied using these induced voltage search coils and its
analysis can provide information about any incipient fault.
Fault location can also be determined with this method. This
paper also includes design calculations for 1kVA, 440/440,
Delta-Star distribution transformer under study.

Hongzhi Ding; Richard Heywood; John Lapworth;
Richard Josebury; Andrew Roxborough; Elaine McCulloch
“Practical experience of dissolved gas in transformer oil for
the detection of incipient faults”2017 IEEE 19th International
Conference on Dielectric Liquids (ICDL).Although the
association between dissolved gas analysis (DGA) in
transformer oil and incipient faults is well established,
interpretations for this association are not. There are different
approaches to the interpretation of DGA results, some
standards use individual gas limits while others use key gases
or ratios (such as Rogers). Different with numerous
publications on the subject presented about DGA
interpretation techniques that are available for the detection of
incipient faults, this paper has addressed how we meet the
challenges in real cases and introduce experience learnt in
implementing DGA diagnostic approaches to "look after" each
fault-specific transformer. Some key learning points are when
properly applied, DGA signature is powerful for detecting a
wide range of incipient faults in transformers and assisting in
determination when to remove the transformer from service
for repair or replacement. Knowledge of transformer design
strength and weakness together with information of historic
operation and maintenance enable the results of DGA to be
interpreted correctly and Utilizing these practical experiences
allow the user to manage the risk of failure and discount the
need for replacement. Gang Zhang;Tao Guo;Jiejun Liu
“Implementation of business rules approach in transformer
fault detection system”2012 7th International Conference on
Computer Science &Education (ICCSE). In present electric
power system, signal feedback approach is used in fault
detection system of power transmission and transformation
devices. Each monitor station controls a huge number of
devices. Fault information is delivered to workers by
displaying on the screen. The high refresh rate of prompted
messages on screen and the long duration of decision-making
will result in the loss of important fault information. In order
to address that problem, we developed a transformer fault
detection system by adopting rule-based programming
approach based on the transformer's fault detection in electric
power transmission and transformation. This system can help
workers analyse the fault information and take corresponding
operations. In order to let user maintain business rules base
independently, we developed business rules management
system. In this paper, it shows that rule-based approach can be
applied in fault detection, and it reduces worker workload
greatly. The implementation of rule management system
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indicates that users can maintain rule base independently. If
the system defines a definite definition of conflicts in rule
base, it can automatically detect the existence of conflict rules.
Salman Hajiaghasi; M. Milad Hosseini Ahmadi; Z. Rafiee;
Ahmad Selemnia“Transformer Leakage Flux Frequencies
Analysis under Internal Windings Faults”2019 27th Iranian
Conference on Electrical Engineering (ICEE).Inter-turn
winding faults are one of the most important faults occurs in
transformers and if it not quickly detected, develop into
serious faults that would result in harmful damage to
transformer. In this paper, the effects of leakage flux variation
under inter-turn winding fault conditions are studied. To
analyse the transformer behaviour under inter-turn winding
faults, a three phase transformer with actual dimensions is
modelled using time stepping finite element method
(TSFEM). For experimental investigation of leakage flux, four
search coils are installed on the HV windings of the
transformer and the frequency spectrum of search coils are
analysed. Search coils signature analysis for various situations
of inter-turn faults and transformer operation are extracted.
The obtained results show that leakage flux analysis can be
used as an attractive and reliable method for transformer
interterm fault detection.

1. EXISTING SYSTEM

According to statistical data, winding deformation
represents the main failure mode in the current worldwide
power transformer fleet. The current conventional techniques
to detect transformer winding deformations including sweep
frequency response analysis (SFRA), short-circuit impedance
(SCI) and low-voltage impulse (LVI) are of offline nature that
call for the disconnection of the power transformer for testing.
The main advantage of proposed technique over other
techniques is that the V-I technique is conducted in online and
does not call for additional equipment or sensors as it utilizes
the existing metering devices attached to power transformers.

IV. DISADVANTAGES

e  Currently employed detection techniques are of offline.

e Disconnection of the transformer is required for fault
analysis.

e May lead to increase in time delay to repair.

V. PROPOSED SYSTEM

The proposed system consists of one crucial input
sections namely, current sensing unit. These unit continuously
measure the amount of current in transformer respectively.
Output values from these units are sent to microcontroller that
compares output values with predetermined range of values.
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Both output values and comparison result are updated to
central monitoring unit through Internet of Things (loT). If
output values cross predetermined range to some extent, an
intimation will be sent monitoring section with location and
the same will be updated in Webserver using IOT.

It is also important to monitor the condition of
transformer. For that, some sensors are incorporated with the
controller to monitor live status of transformer. Humidity
sensor is used to measure amount of humidity in the
transformer, oil level sensor is for measuring the level of
insulation oil. If any abnormal values occurred buzzer turns
on. Using three loads in this prototype model to demonstrate
the priority-based load scheduling.

VI. ADVANTAGES

e Real time monitoring can be done.
e Time delay can be reduced for repair due to continuous
monitoring.

VIl. SUMMARY

The paper in the background study helped in
understanding, analysing, monitoring and protection of the
Distribution Transformer, also the important of monitoring
and how protecting the present applications which is highly
reliable and beneficial. The system which is already in
existing not a portable one, even though the portable cannot be
used effectively

DESIGN AND MODELLING OF PROJECT

Based on the various literatures analysed, to
overcome the drawbacks present in the existing system was
proposed. The block diagram of the proposed system has been

discussed in detailed in this chapter.

VIIl. BLOCK DIAGRAM
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IX. CONCLUSION

The model design in such a way to solve the
problems faced by consumer. By using such method, we can
easily detect the fault and resolve it. It is highly reliable and
locate the fault in three phase transmission line and also
supposed to data storage. It works on real time so we maintain
all data sheet and avoid the future problem in transmission
line.
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