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Abstract: The power shortage is a common case prevailing in today's power scenario. Load Shed-
ding occurs when the demand power is greater than generation power, then the excessive load is to
cut avoid power shortage. Usually, load shedding will make use of complex circuitry and systems
along with expensive materials. This necessitates the need for a simple and efficient solution that
meets all the requirements. The intelligent system is created with the help of microcontrollers
achieving Real-time Load shedding. The power limit in the system is obtained from the utility com-
pany. The measured value in the system is obtained from the sensor and the value is compared to
the power limit. If it is within the limit, no action is taken. When the limit exceeds the calculated
value, the power supply is cut off. Graded Load shedding is achieved through the above-mentioned
method. Through this graded load-shedding method, the need for changing the existing infrastruc-
ture is removed and the existing system is made useful for more amount of time. As this proposed
design uses the simplest of the components and technologies, the financial and technical capital that
is required to make this is lower as compared to the existing technologies.
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1. Introduction

Load shedding is defined as the process of cut-off of power and energy supply to the
loads when the demand power exceeds the generating power. Till today, the prevailing
load-shedding method is conventional and is not suitable for the existing times. so various
attempts were made to make the Load shedding feasible with the advanced theories [1].
The near future requires the drive towards green energy [2] referring to drawing energy
from renewable sources of energy [3, 4], which is designed based on the system supplied
by non-renewable sources of energy [5], tuning the infrastructure to meet the new normal
becomes time and capital consuming process. Although many changes are being intro-
duced in the existing load shedding methods [6,7,8]. The proposed device is designed to
make the current system equipped for the future with minimal changes. The addition of
this device to the existing energy meter will be sufficient for the purpose. Focusing on the
energy pattern and the energy availability [9], the device is designed to alert the users and
set the energy values to the defined levels to prevent a complete catastrophe in the energy
system and to reduce the use of energy.

The proposed system can also be used in the perspective of load detection and sens-
ing. From the perspective of the energy provider or the utility company, the proposed
system could be used in the face of catastrophe [10] and during the circumstances such as
the European nations and particularly the United Kingdom faced recently. From the per-
spective of customers, the proposed system could be of great use. To exercise certain tax
benefits, the limit must be maintained. When the limit is exceeded, the chance to avail of
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that certain tax benefit disappears ends up making the consumer spend more than
planned or anticipated. This will require more amount of capital expenditure from the
consumer’s perspective. With appropriate warnings and intimation of messages to the
consumer, the consumers are made aware of the usage which ultimately helps them save
money on the energy. There are many ways Load Shedding such as, Under Voltage Load
Shedding (UVLS) [11] and Under Frequency Load Shedding (UFLS) [12].

2. Proposed system of Load shedding
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Figure 1. Block diagram of the proposed design.
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Figure 2. Flow diagram of the proposed design.

Figure 1 and Figure 2 shows the block diagram and flow diagram of the proposed
system. The input power supply is provided from the main power supply of 230V, 5A,
50Hz AC supply. The Monitoring system refers to the utility company which specifies the
limit of the power to be used during the time of load shedding. This is calculated using
the observed data on the usage of energy and the energy available at a given point in time.
This is a combined unit and the ESP in this is used for the transmission of signals from the
utility company to the individual unit meters in each nodal center. The control system
comprises various components such as a Controller, Energy meter, Current Transformer,
and tripper. The controller is the key component in the designed device. For this purpose,
an arduino Mega microcontroller is used. An energy meter tracks the usage of energy.
This current transformer is used to check the amount of current passing through and is
used for Current Detection. A tripper is provided to turn off when the current exceeds the
set limit. The limit is set by the utility company and the checking of loads consuming more
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value than the set limit is checked by the controller. This ESP will receive the data set by
the utility company and provide this data to the controller. The controller will do all the
necessary actions. The GSM provides communication between the consumers and the de-
vice. The status, alerts, and the information to be known by the users are passed to the
consumers using the GSM module.

3. Simulation work for the proposed device

Figure 3. simulation circuit of the proposed design.

Figure 3 depicts the simulation circuit of the proposed design. This shows the pre-
dominant components that are present in the device which includes Load are lamp 1, lamp
2, lamp 3, lamp 4, lamp 5, current sensor, relay, a keypad, transistor, Arduino, and a dis-
play apparatus. The Simulation diagram depicts the working of the proposed device and
confirms the feasibility of the proposed design. In this simulation diagram, the keypad
device is used to simulate the set value determined by the utility company. The display
device depicts the information-receiving device of the customer. The working of the sim-
ulated circuit is simple, which is explained as follows: The power supply is provided to
the loads. A current sensor is provided which will measure the amount of current passing
from the source of energy to the loads. The current sensor provides input to the microcon-
troller. Now the keypad is used to simulate the utility company. A value is set by the
simulation tester. This value is provided to the microcontroller. The controller compares
both inputs and provides an output. Two cases are used to describe the usage of the pro-
posed design, described in Figure 4, and Figure 5.

Figure 4. During load shedding, when power consumption is within the limit.
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One of the cases is Figure 3 and in the diagram, the current conducts without an
interruption. That is, the input provided by the current sensor is within the set value from
the utility company. So, there is no interruption in the power supply provided. Here
lamp1 and lamp?2 are within the limit so the power will not get interrupted. This simula-
tion is run for a different set of values. The second case is experimented with in Figure 4,
and in the second case where the load shedding occurs. the load exceeds the supply
power. Meaning, that the value from the current sensor is more than the value set by the
utility company or in this case, from the keypad. So, this actuates the tripper. This results
in the cut-off power supply. Here lamp 1, lamp 2, and lamp 3 are ON so the power con-
sumption becomes high so the power gets interrupted. The appropriate message is dis-
played on the screen. The amount of current utilized within the limit for the uninterrupted
power supply. Table 1 shows the component description of simulation.

Figure 5. During load shedding, when the power consumption exceeds the limit.

Table 1. Component description of simulation.

Name of the component Description
Arduino Mega -
Keypad 4x4 -
Lamp L1, L2, L3, L4, L5 1A, 2A, 3A, 4A, 5A
Current Sensor (ACS 712) 0-30A, 5V
Relay 16A, 5V
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Figure 6. Circuit diagram of the proposed design.

Figure 6 shows the energy meter powering the current sensor, which reads the sys-
tem current. The utility company's computer determines the current flow and the ESP
model sends the current value. Further, the Arduino board connects the ESP model which
is supported by Bluetooth and Wi-Fi. The Arduino board reads the current sensor and
ESP model input. The controller is used for processing as programmed by the utility
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company and it activates the tripper. Also sends a GSM message to the consumer indicat-
ing load shedding. The controller cuts electricity and engages the tripper. The consumer
can analyze the power usage and consumption may be customized further.

4. Hardware setup for the proposed system

The hardware of the proposed design is shown in Figure 7 which consists of a current
sensor, an energy meter, the GSM model, a tripper, a controller, and an input power sup-
ply. The energy meter reads the amount of energy that is being passed at the moment. The
current sensor is connected along the power line and is used to read the amount of current
that is passing through at regular time intervals. The value from the current sensor is
passed to the controller for observation of usage by the consumer. The amount of power
for load shedding that has to be passed through the power line will be specified by the
utility company. The controller in the back-end calculates the amount of current by using
the wattage given by the utility company for setting a maximum limit for the load side.
During the time of load shedding, the controller operates by comparing the input from
the current sensor and the value from the utility company.The controller decides whether
to activate the relay and cut off the power supply or to continue with the conduction un-
disturbed. When the value of the current from the current sensor exceeds the current value
calculated from the wattage given by the utility company, the relay is activated by the
controller and the load shedding happens. when the current value is within the limits the
relay will not be activated. By Load shedding, the unnecessary appliances are asked to be
turned off and to be used within the limits. This message is given from the GSM to the
respective consumers of the unit enabling information communication on load shedding.
Figure 8 (a) and Figure 8 (b) shows the power consumption within and exceed the limit.
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Figure 8. (a) Power Consumption within the Limit; (b) Power consumption exceeds the limit

5. Conclusion
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The proposed system of load shedding is ultimately created to adapt to the existing
distribution network and provide an easy interaction method for the utility company and
the consumer to communicate in a better manner to avoid the collapsing of the system
and to protect the existing systemThe proposed system just aims to be the bearer for the
adaptation of existing distribution network to be adaptable for the requirements of future.
the foundation that the proposed system lays on load shedding, is that it is time tested,
and it is a long-standing practice for effective safety and energy-saving concerns. The pro-
posed system supersedes the existing load shedding with the feature of providing the
consumer with a choice before their power supply gets cut off. The consumer is provided
with the option to receive the power supply or to avoid it. The proposed device attempts
to make load shedding the simplest and hassle freeway, by providing an easy means to
be added to the existing system of transmission and distribution.The proposed system
focuses on the Load Shedding to be done in homes and residential places.
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