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Keyword Abstract

Arduino, Microcontroller, IR Electrical Power transfer by using transmission lines, large cargo
sensor, voltage sensor, Relay, centers. These lines are exposed to faults as a result of lightning, short
Distribution Transformer circuits, defective outfits, missed operations, mortal crimes, load, and
Pole. aging. To avoid this situation, we need the exact position of the fault.

This problem is handled by a set of resistors representing string length
in KMs, and fault creation is made by a set of switches at every known
KM to cross-check the delicacy of the same. The only way to solve
this problem is to come up with a medium that can detect the fault in
the electricity transmission line automatically and insinuate the
authorities with a specific position. Through this design, you'll develop
a device that uses detectors to smell incoming and gregarious values
and detect anomalies. And, the system will be integrated with the IoT
medium to insinuate the responsible people in real time with the
position information; specialized losses occur naturally and are caused
by power dispersion in transmission lines, mills, and other power
system factors. Specialized losses in transmission and distribution are
reckoned with information about total cargo and the total energy bill.
While technology is raising pitches, we should also note the addition
of immoral conditioning. The phase power cut is the main issue in
home or assiduity, so our design aims to shift the cargo to another
phase if one phase is disconnected. Also, if the cargo increases, the
phase is shifted.

INTRODUCTION

It's known that when a fault occurs in overhead transmission line system also immediate changes in voltage
and current at the point of fault induce high frequency (John, B., Khobragade, N., & Bhambulkar, A. V.
,2022). Electromagnetic impulses called travelling surge which propagate along the transmission line in both
directions down from the fault point. The electric power structure is largely end infuriated against numerous
forms of natural and spiffy physical events. Which can distrustfully affect the overall performance and
stability of the grid? The fault impedance being low (Sahare, Mohadikar, Sharma, Bhambulkar, & Yerpude,
2019). The fault current is fairly high, during the fault (Rahul Mishra et al.,2013). The power inflow is
diverted towards the fault and force to the neighboring zone is affected Voltage come unstable. It's important
to descry the fault as early as possible that's why a tackle is being made using microcontroller to make its
process briskly. The transmission line captain resistance and inductance distributed slightly along the length
ofthe line. Travelling surge fault position styles are generally more suitable for operation long lines (Kajal et
al., 2023). Power transmission lines employ at 50- HZ are further than 80- km long are considered to have the
parcels of voltage and current surge that travel on the line have the parcels of voltage and current surge that
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travel on the line with finite speed of propagation (Bhambulkar & Titarmare, 2021). Traveling surge styles
for transmission line fault position have been reported since a long time. Following developments employ
high speed digital recording technology by using the traveling surge transients created by the fault (Jadhav &
Bhirud, 2015). Presently, the electric power structure is more vulnerable against numerous forms of natural
and vicious physical events which are directly affect the stability of grid (Bhambulkar & Titarmare, 2022).
There will be some parameter which is affected (Ambudare et al., 2023). With this, there's an approaching
need to equip the age-old transmission line structure with a high- performance data communication network
that supports unborn functional conditions like real in the time record and control necessary for smart grid
integration. Due to this fashion the real time monitoring is necessary (Tijare et al., 2020). Numerous electric
power transmission companies have primarily depended on circuit pointers to descry the defective sections of
their transmission lines (Nayak, C.B. ,2021). There are still challenges in relating the exact position of these
faults. Although fault index technology has handed a flexible means to detect endless faults, the specialized
crew and command brigades still has to physically patrol and check the bias for large duration to descry
defective sections of their transmission lines. Most of these loads consume further reactive power and
therefore increases confluent losses and reduces active power inflow capability of the system. In this paper, a
STATCOM grounded regulator for a three- phase system feeding single phase loads is presented (Gaurkhede
et al., 2023). The objects of the regulator in the system is to compensate the inductive loads to gain nearly
concinnity power factor, balance the source currents by cancelling the effect of unstable loads and to filter out
the cargo harmonious currents in order to form a sinusoidal force current (Baghele et al., 2023);
(Bhambulkar, A.V. ,2011). A simulation model of the system is developed in MATLAB SIMULINK and
tested with direct and non-linear loads under balanced and unstable conditions (Nayak, C.B. ,2022). This
research provides an economical substructure to design a real time data transmission network. To observe the
status of the power system in real time, sensors are put in various components in the power network. These
sensors are able to taking fine grained measurements of a variety of physical or electrical parameters and
generate a lot of information (Patil, R. N., & Bhambulkar, A. V.,2020). Sending this information to the control
center in a cost efficient and appropriate time is a critical challenge to be addressed in order to build an
intelligent smart grid (Bhambulkar, A., V., Gaur, H., & Singh, A. K. ,2021). To ensure this the project uses
the relay as a sensor switch for the transmission line and if one phase is cut off the respective relay will off
and so the controller gets the notification and load is shift to another phase using relay network (Bhambulkar
et al., 2023). Similarly, the current sensor uses to check the load power and if increases above the required
limit then again load is shift to another phase. Fault as early as possible that is why a kit is being made using
microcontroller to make its process faster (Ganorkar R. A. et al. ,2014).

LITERATURE SURVEY

Su Chen, GCza Jobs ‘‘Series and Shunt Active Power Conditioners for Compensating Distribution System
Faults’’, Vol. 142, No. 1, Jan. 1955.The growing concerns regarding electric power quality and availability
have led to the investigation of solutions to eliminate or mitigate the problems created on critical loads by
faults in distribution systems. Series and shunt active power conditioners have been proposed and used for this
purpose. This paper discusses and compares the potential of D- STATCOMs and DVRs to provide these
functions. It introduces a compensator rating factor which defines the ability of the compensator to support the
load voltage in the presence of single and three phase faults. The algorithms required to carry out voltage
support are derived and alternatives discussed, including the use of sequence components and direct voltage
regulation.

Anu P, Divya R, Dr. Manjula G Nair ‘‘STATCOM Based Controller for a Three Phase System Feeding Single
Phase Loads’’ Most of these loads consume more reactive power and thus increases feeder losses and reduces
active power flow capability of the system. In this paper, a STATCOM based controller for a three-phase
system feeding single phase loads is presented. The objectives of the controller in the system is to compensate
the inductive loads to obtain nearly unity power factor, balance the source currents by cancelling the effect of
unbalanced loads and to filter out the load harmonic currents in order to form a sinusoidal supply current. A
simulation model of the system is developed in MATLAB SIMULINK and tested with linear and non-linear
loads under balanced and unbalanced conditions.

L.S. Ezema, B.U. Peter, O.0. Harris ‘‘Design of Automatic Change over Switch with Generator Control
Mechanism’’ Power supply in Nigeria and most developing countries of the world is anything but stable. This
has adverse effects on the consumers of the electricity and the equipments that are operated from the mains
sources of electricity supply in these parts of the world. In this paper, we provide an automatic switching

Journal homepage: www.ijems.online/index.php/ijems/index



International Journal of Engineering Management Science
ISSN:2799-1865
Vol 3, Issue 02, 2023
mechanism that transfers the consumer loads to a power source from a generator in the case of power failure
in the mains supply. It automatically detects when power has been restored to the mains supply and returns the
loads to this source while turning off the power from the generator set. This mechanism has been tested and
we recorded a great result. It thus holds an important key in the provision of a continuous power supply
through a near seamless switching between the mains supply and an alternative standby source like the
generator set (Uikey et al., 2023).
Ahmed, M.S., Mohammed, A.S., Agusiobo, O.B. ‘‘Single Phase Automatic Change-Over Switch” Phase
selector is a mechanism used in alternating or switching between power phases with respect to the availability
of power on any of the phases. Over the decades, there has been frequent phase failure in the power phases
resulting to manual switching of the fuse from one phase to the other. However, this paper focuses on the
design of a phase selector using automatic switching mechanism. This during its operation transfers the
consumer’s loads to the available power source in the case of power failure in the power supply from the
national grid and automatically detects when power is restored to the failed phase and returns the loads to this
source. In the course of this design, several tests were carried out such as the continuity test of contactor and
relay coils to ascertain low resistance, continuity test on the contacts of the materials used to ensure free flow
of current, conductivity of the wires and the whole system was also simulated using the Proteus electronics
software (Pothi et al., 2023)
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Fig.1 Dynamic Phase Adjustment in Response to Load Variations

The main objectives of this research are as follows:

1. To select automatically a voltage that is present in power line.

2. To avoid stress and inconvenience in manually selecting of phase voltage.

3. To build a system that can be able to choose any voltage that appears to be of high potential among other
voltage.

The provided discusses a system that uses an Arduino Nano controller as its central processor to monitor and
control a three-phase electrical setup. Here's a brief explanation:

Central Processor: The Arduino Nano controller serves as the central processing unit for the system. It is
responsible for controlling and monitoring the entire setup.

Three-Phase Transformer: The system involves three transformers, each converting 230 volts AC to 9 volts
AC. These transformers are likely used to power the connected loads or equipment.

Relays: Relays are used in the system for various purposes. Three relays are used as sensors for each phase,
which means they monitor the status of each phase. Additionally, two more relays are used for load
switching.
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Phase Monitoring: The three relays that serve as sensors monitor the status of each phase. If anyone phase
goes off or experiences a fault, the respective relay sends a signal to the Arduino Nano.
Load Relay: When a phase is detected as being off, the system uses the load relay to trigger a response. For
example, it may shift the load to other phases to maintain power continuity to critical equipment or systems.
LCD Display: An LCD screen is integrated into the system, and it is used to display messages or
information. When a phase goes offline or when load shifting occurs, the Arduino can display relevant
messages on this screen.Current Sensor: Current sensors are connected in series with the loads. These
sensors measure the current passing through the load. If the current exceeds a certain threshold, indicating an
overload or fault, the Arduino can trigger the relay to shift the load to another phase or take corrective
action.
In summary, the system uses an Arduino Nano controller to monitor a three-phase electrical setup. It checks
the status of each phase, uses relays to control load switching, and can trigger responses in case of phase
failures or abnormal currents. The status and messages related to these events are displayed on an LCD
screen, providing real-time information and control over the system. Road injuries are the leading cause of
death around the world for children and young adults aged 12- 30 years. Approximately 1.35 million people
die each year as a result of road traffic crashes.

A. Distribution Transformer Pole

Pole-mounted transformers are power distribution transformers that are mounted on a power pole (wood or
concrete) and usually horizontal to overhead cables. Pole mounted transformers are common breadbox
transformers used for converting distribution voltage to a 240 volt power source used by homes and small
businesses (Wairagade et al., 2023).

Pole mounted power transformers are used in many rural areas. These transformers range from 25 kVA to 100
kVA and convert 11,000 to 33,000 volts to 433 volts low. Pole mounted transformers are reasonably small in
size and mass. We can easily install on single-pole structures and larger units on two-pole structures,
approximately 5 meters from the ground. This makes transformers inaccessible, reduces the risk of injury to
animals and humans, and minimizes vandalism (Kokkawar et al., 2023)

B. Arduino Nano
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After Arduino UNO, the most popular board in the Arduino line-up is probably the Arduino Nano. Both UNO
and Nano are based on ATmega328P Microcontroller but Nano is significantly smaller in size compared to
UNO. Despite the size, Arduino Nano packs in more or less the same features as UNO. If you compare UNO
and Nano, then Nano lacks the DC Power Jack and contains a mini-B type USB connector. Other than that
Nano is very similar to UNO in terms of functionality. The Nano board is designed in such a way that the pins
are breadboard friendly so that you can easily mount it on one for your DIY projects. Overall, the Arduino
Nano is a very good alternative to the mighty Arduino UNO and is available at a lower price. Personally
speaking, I suggest Arduino Nano over UNO as it is cheaper, breadboard friendly, small in size and has
couple of more pins (digital and analog 10) than UNO

METHODOLOGY

The methodology for implementing the system described in the provided content involves several steps to
design, build, and operate the three-phase electrical monitoring and control system. Here's a general
methodology for this project

Project Planning: Define the project objectives and requirements, such as the desired response to phase
failures, load shifting criteria, and acceptable current thresholds. Create a project plan, including a timeline,
budget, and resource allocation (Bhambulkar, A. V., & Patil, R. N., 2020).

Components and Hardware Selection: Choose appropriate components, including the Arduino Nano
controller, three transformers, relays, LCD screen, current sensors, and other necessary hardware. Ensure
compatibility and adequate specifications for the selected components (Bhambulkar et al., 2021).

Circuit Design: Design the electrical circuits, including the connections for the three transformers, relays,
current sensors, and LCD display. Ensure proper electrical connections to safely interface the hardware
components with the Arduino Nano.

Arduino Programming: Develop the software code for the Arduino Nano to perform the following tasks:
Monitor the status of each phase using the relay sensors.

Detect phase failures or abnormal currents through the current sensors.  Control load switching relays based
on predefined criteria. Display messages on the LCD screen. Implement any other required functionality.
Prototype Assembly: Build a physical prototype of the system, including mounting the components on a
suitable platform. Ensure that all connections are correctly wired according to the circuit design.

Testing and Calibration: Test the system under various load conditions to verify its functionality. Calibrate the
current sensors and relays to respond appropriately to phase failures and current overloads.

Integration and Monitoring: Integrate the system into the actual three-phase electrical setup where it will be
deployed. Continuously monitor the system's operation to ensure it responds correctly to phase variations and
current anomalies.

Documentation: Create detailed documentation, including schematics, code explanations, and user manuals
for maintenance and troubleshooting.

Safety Measures: Implement safety measures to protect against electrical hazards, such as short circuits, and
ensure the system complies with relevant safety standards.

Deployment and Maintenance: Deploy the system in the target environment where it will be used for real-time
monitoring and control. Establish a maintenance plan for regular system checks and updates as needed.
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User Training: Train the operators and users of the system on its functionalities and how to respond to alarms
and messages displayed on the LCD screen.
Scaling: If required, design the system for scalability to accommodate more phases or loads in the future.
The methodology outlined above provides a systematic approach to designing, building, and operating the
three-phase electrical monitoring and control system. It ensures that the system meets its objectives, operates
safely, and can be effectively maintained over time.

CONCLUSION

In this paper, we are implementing the system described in the provided content, which involves several steps
to design, build, and operate the three-phase electrical monitoring and control system. The phase power cut is
the main issue in homes or industries, so our project aims to shift the load to another phase if one phase is
disconnected. Also, if the load increases, the phase is shifted.
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