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Abstract

The quantity of electric energy utilised by a home, a business, or an electrically powered device is measured by
an electricity metre, also known as an energy meter. Electric meters located at customers' locations are used by
electric utilities for billing purposes. These metres are often calibrated in billing units, with the kilowatt hour
being the most popular one (kWh).The interface of LoRA-enabled energy metre readings with Arduino nano,
Heltec ESP32, and RA-02 LoRA module 433 MHz applications, which have applications where one can enable
the data of smart energy metres that can be accessed through long-range areas, is discussed in this paper. A
wireless communication technology called LoRA is marketed as a long-range, low-power, low-bit-rate
infrastructure for the Internet of Things. End-devices communicate with gateways that are connected to the
internet using LORA over a single wireless hop. These gateways function as transparent bridges that pass
messages between these end-devices and a central network server.

In addition to being a desirable option for long-distance outside connectivity, LoORA-based Low Power Wide
Area Network (LPWAN) Technology is also incredibly practical for use inside of buildings. Additionally, it
allows for low-power transmission across a distance of more than 10 kilometres. The sub-GHz radio frequency
bands used by LoRA are 433MHz, 868MHz, 915MHz, and 923MHz. In order to access the energy metre
reading using our mobile devices, we must first interface the Quasar L&T smart energy meter's RS-485 with a
LoRA generic module (consisting of a LoORA module-433MHz coupled to an Arduino Nano on a single board)
and a gateway module (Heltec ESP32 LoRA -433 MHz).
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INTRODUCTION

As the use of smart energy metres increases today, all metres, including their upkeep and functionality,
should be regularly checked. The operation of the energy metre needs to be continuously monitored; else, there
will be a lot of issues. However, the biggest issue is when the task needs to be started properly and followed by
a thorough check of the metres[1]. So, LoORA communication can be used to solve this issue. While LORA WAN
controls device connection with the application back-end and offers an end-to-end encryption and authentication
method through an established infrastructure typically provided by the gateways, LoRA delivers straightforward
point-to-point message delivery[2]. One can use their smartphones to check the reading on the energy metre
thanks to LORA communication. If there is any overcurrent in the metres, which can happen, this can be simply
monitored with the aid of the application that can be loaded in smart phones or any other devices like laptops
and PCs. This is the other most significant issue that this LORA connection can run into.

Attempts to manage the power system network with varying levels of automation, managing outages, etc.
have been made in response to the increased demand for electricity, distributed generation, integration of
renewable energy, and developments in 0T networks[3]-[4]. The smart grid will assist in managing and
monitoring different consumer usage parameters on a nearly real-time basis by overlaying the conventional
electrical grid with an 10T network that includes smart metres. The requirement for wireless communication is
the key component of this system[5]. There is a need of communication protocol that is appropriate for sending
data about single-digit unit usage nearly instantly and at high data transmission speeds. We decide to use LORA
modules due to their fundamental wireless communication range and communication speed parameters.

The server houses a database that keeps track of unit use, computes bills, and handles a few other utilities.
The final state of this system is a user interface that notifies the user on a regular basis about their energy usage
and offers a cumulative analysis of their usage in relation to the optimal usage. This should make it easier for
every family to adhere to their plan. One energy usage cap.

There are numerous ways to follow the information from an energy metre reading, including Bluetooth
modules, WIFI modules, Lans,[7] and more. This study focuses mostly on local area networks, making it simple
to assess how well it might be used in larger substations. Due to its very convenient usage and dependable
connectivity, the current market is in high demand for the trendy technology known as LoRA. The long range,
open frequency band, and low power of LORA communication through the protocols are its key advantages.
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The exceptionally low power consumption of the LORA protocols contributes to the end nodes' longer lifespan.
The LoRA application uses a 50Kbps data rate. Because LORA uses an unlicensed or free frequency,
communication costs are very low[8]-[10].

Lack of basic regulations and standards in some houses, as well as in other households and even in the
workplace environment, is just one of many factors that contribute to resource waste. Standards may take the
shape of directions on power consumption or rules governing the use of standby equipment or outdated
devices[14]-[15]. The development of sensors, along with their connection capabilities and the analytical
capabilities that result from this new data, created the Internet of Things as one way to combat these problems
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Fig 1: Block Diagram of the system

SYSTEM DESCRIPTION:

LoRA and Ra02 make up the hardware configuration. Long RAnge is known as LoRA. It allows for
low-power transmission across large distances—up to 10 km—in rural areas. It Radio frequency ranges like as
433 MHz, 915 MHz, 868 MHz, and 920 MHz are used by LoRA[13]. Geolocation features on LORA devices
are used to locate devices through gateways. For Internet of Things (IoT) devices in a variety of applications,
LoRA enables long range connectivity. 433 MHz is the frequency range that is employed. The contact between
electric currents flowing in metal conductors used with a transmitter or receiver and radio waves travelling over
space is known as an antenna. For serial communication, RS485 is used.

Fig 1 depicts the block diagram of the entire module. The energy metre, which is used in this project as a
single phase, two wire connected energy metre, is the first component of the hardware circuit connections, the
built-in connections for the RS485 converter and pulse o/p. Currently, packets are transmitted to Firebase by
interacting through a Heltec gateway ESP32, packets are sent to LORA receiver by programming from receiver,
and from Firebase, data should be extracted to an app for digital metering. The programme is uploaded to an

Arduino board in order to bring the readings from the energy metres. The RS232 impulses are changed into
RS485 by the nano RS485 converter.

HARDWARE IMPLEMENTATION:

The Heltec esp32 serves as the LORA packet's receiver. It makes possible for antenna-based communication.
When a programme is applied to it, a WiFi module that receives data from LoRA and transmits it to a firebase.
Fig 2 represents the connection diagram of the hardware connection. Here RS485 is a serial communication port
similar to the Universal Serial Bus(USB). The readings from the smart energy meter is communicated
toArduino Nano through RS485
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Then the signals through the NodeMCU gets passed through the LORA where the information is collected
and passed through the LORA gateway (heltec gateway)to the LORA Receiver and to the cloud server where
you can watch it from any mobile where we have installed the MIT app.This board is much useful when we are
interested in using Wi-Fi and Bluetooth as this are less expensive to Arduino boards. (As there adapters for Wi-
Fi and Bluetooth are of high cost). Heltech esp32 board consists of 32MByte Flash, Wi-Fi antenna, and 0.96-
inch blue OLED display, lithium battery charging circuit and CP2102 USB to serial chip. Fig 3 represents the
scratch program for MIT application of a smart phone i.e the program is written for the action to be taken when
the user clicks on the blockl,block2,block3 and block4 buttons which is shown in the fig 4. Fig 5 shows the
hardware device of the LORA and the mobile displaying the reading of energy meter.

Fig 5: Visualization of Energy consumption values using LoORA &MIT App Inventor

4. CONCLUSION:

Smart energy meter using LoORA-WAN and loT applications provides the accurate readings to the user
without the accurate wastages in the energy and not consuming time as we can see there are many advantages of
this project , like one can watch the power consumed in the home when they are far from home over a wide long
ranges. Knowing the precise power consumption of each equipment is possible with mobile electricity
monitoring. It can assist us in persuading others to conserve energy, avert any unforeseen appliance failures, and
improve operational effectiveness.
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