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Abstract:  

 The effort of collecting, electricity utility meter reading. Internet of Things (IoT) present 

an efficient and co- effective to transfer the information of energy consumer wirelessly as well as 

it provides to detect the usage of the electricity the main intention of this project is measure 

electricity consumption in home appliances and generate its bill automatically using IoT. The 

energy grid needs to be implemented in a distributed topology that can dynamically absorb 

different energy sources. IoT can be utilized for various applications of the smart grid with 

distributed energy plant meter, energy generation and energy consumption smart energy meter, 

energy demand side management and various area of energy production. On the mobile IoT app, 

the amount of energy consumed and the consumers reported will be displayed continuously. 

Both electricity consumers and the utility company would be able to monitor electricity 

consumption remotely with this method. The system is effective and cross-checked because 

usage can be monitored remotely by the utility company and users, and revenue received can be 

double-checked. 

Keywords: Smart Energy Meter, IoT System, Google Firebase database 

Introduction: 

 This project describes the digitization of load energy usage readings over the internet. 

The proposed system design eliminates the involvement of human error in electricity 

maintenance. The user can monitor energy consumption in watts from a webpage by providing a 

channel id for the load. The Webpage utilizes the Google Firebase analytics to analyze the 

energy usage to give more detailed description and visualization of the energy usage statistics. 

Wi-Fi unit performs IOT operation by sending energy data of the load to the webpage which can 

be accessed through the channel id of the device. In the proposed system, consumer can do 

power management by knowing energy usage time to time. This proposed system utilizes an 

ESP32microcontroller. The unit which is generated can be displayed on the webpage through the 

Wi-Fi module. 
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Objectives: 

1. Measure and monitor power usages from anywhere 

2. Using wroom ESP32 and send the measured motor pulses values to the IoT cloud. 

3. The web page utilizes Google firebase analysis to analyze the energy utilization using 

JavaScript 

Block Diagram: 

 

 

 

 

 

 

 

Working: 

 In the proposed work I have designed an energy meter with an esp32microcontroller with 

getting electric pulses with the help of energy which are interfaced with IoT cloud. In the 

proposed model Firebase cloud is utilized to supply a secured communication between the power 

boards to the meter. It reduces the human interference to collect the monthly reading and it also 

saves time and money. To drive the ESP32 uc and the current sensor a control supply. ESP32 

module is utilized as a central controlling and checking framework for all gadgets. Hand-off will 

come into the picture when the charge isn't paid to cut off the control supply. In the proposed 

model Firebase cloud is utilized to supply a secured communication between the power board to 

the meter and the same is utilized to alert the shopper when the charging time is come to 

moreover to send charge subtle elements. The current sensor is utilized to sense control 

utilization which is interfaces to Hub MCU. The client can get the data approximately the vitality 

utilization, loads associated, corresponding billed sum through the devoted app which can be in 

their keen phones by the conclusion of the month. At that point, one can specifically pay our 

charge through that app. In case the charge was not paid at that point the meter will naturally get 

turn off. To turn off the meter a few limits esteem can be set for that. Consequently, we are able 

to effectively to control data. 

 From this Project we can conclude that by implementing the Intelligent Power Meter 

system we get bill from the electricity board through the display device attached with the system. 

By this the meter can communicate with the electricity board through a wireless module. 

 An additional function attached to this system are when there is a power failure, meter 

complaint or any other faults with the system, it reports to the electricity board through the 

wireless module.  In the same way a server system is working in the electricity board. It includes 

Energy 

Meter 

ESP 32 

uc 

Android 

Mobile 

SMPS 
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a receiver and transmitter. It always communicates with the power meters attached to all 

customers. 

Conclusion: 

 In this proposed system we are going to make IoT base android application with java 

script program with interface google firebase. In google fire base we are creating meter reading 

program with the help of ESP32 those program interface with IoT application. Whatever meter 

consuming pulse can calculate and display on android-based phone application. 

Acknowledgement:  

 The Author and co-authors would like to thankful to Dr. K. G. Kanade, Principal, 

Annasaheb Awate College, Manchar for providing for his continuous support in carrying out this 

project. The author would like to acknowledge the HOD, Mr. S. A. Belage, Department of 

Electronics for providing all the resources and ambience for carrying out the work. 

References: 

1. Node MCU Based Power Monitoring and Smart Billing System Using IoT 

https://www.researchgate.net/publication/334708715_Node_MCU_Based_Power_Monitoring_a

nd_Smart_Billing_System_Using_IoT 

2. IOT Based Energy Meter Billing and Monitoring System - A Case Study Sasane Nikita N.1 

,Sakat Swati N.1 , Nemane Shital K.1 , Prof. Vipul Ranjan Kaushik2 , Prof. Pallav P.K.2 

http://www.irjaes.com/pdf/V2N4Y17-IRJAES/IRJAES-V2N4P154Y17.pdf 

3. A Review on IOT Based Power Theft Detection and Control Systems Harsha Khandel1 , 

Suchitra Pandey2 , D. Reynolds3 Dept. of Electronics Engineering, BIT, Durg, C.G, India1,2,3 

https://www.ijireeice.com/upload/2017/september-17/IJIREEICE%2026.pdf 

4. Sasane Nikita N, Sakat Swati N, Nemane Shital K, Kaushik VR, Pallav PK (2017) IOT 

based energy meter billing and monitoring system - a case study. Int Res J Adv Eng Sci 2 

(4):64–68 

5. Gogineni VR, Matcha K, Raghava Rao K (2015) Real time domestic power consumption 

monitoring using wireless sensor network. Int J ElectrComputEng (IJECE) 5:685–694 

6. Chore A, Mali P, Vyanjane D, Karewar V (2018) IoT based smart electricity meter and 

billing system. Int Res J Eng Technol (IRJET) 05 

7. Erol-Kantarci M, Mouftah HT (2010) Wireless multimedia sensor and actor networks for the 

next generation power grid. Ad Hoc Netw 9:542–551 (2011). www.elsevier.com/locate/ 

adhoc 

8. Das HS, Saikia LC (2017) GSM enabled smart energy meter and automation of home 

appliances, PP-978-1-4678-6503-1 

9. Edward OO (2017) An energy meter reader with load control capacity and secure switching 

using a password-based relay circuit. In: Annual global online conference on information and 

computer technology. ISBN 978-1-4799-8311-7 



Advances in Functional and Sustainable Materials 

    (ISBN: 978-93-91768-77-5) 

 

83 
 

10. Cheng Y, Yang H, Xiao J, Hou X (2016) Running state evaluation of electric energy meter. 

In: Workshop on electronics, computer and applications. ISBN 978-1-4799-4565-8 

11. Shaikh RP, Dube RR (2016) Smart power management system using wireless sensor 

network. Int J Adv Res ComputCommunEng 5 

12. Al-Ali AR, Zualkernan IA, Rashid M, Gupta R, Alikarar M (2017) A smart home energy 

management system using IoT and big data analytics approach. IEEE Trans Consum Electron 

63:426–434 

13. Gungor VC, Sahin D, Kocak T, Ergut S, Buccella C, Cecati C, Hancke GP (2011) Smart grid 

technologies: communication technologies and standards. IEEE Trans Ind Inform 7 (4):529–539 

14. D. S. A. Joshi, S. Kolvekar, Y. R. Raj, and S. S. Singh, ―IoT Based Smart Energy Meter,‖ 

Bonfring Int. J. Res. Commun. Eng.,vol. 6, no. Special Issue, pp. 89–91, 2016, doi: 

10.9756/bijrce.8209. 

15. K. B. S. Sulthana, Naziya; N, Rashmi; Y, Prakyathi N; S, Bhavana; Kumar, ―Smart Energy 

Meter and Monitoring System 

using IoT,‖ Int. J. Eng. Res. Technol., vol. 8, no. 14, pp. 50–53, 2020. 

16. Preethi, V., & Harish, G. (2016). Design and implementation of smart energy meter. 

Proceedings of the InternationalConference on Inventive Computation Technologies, ICICT 

2016, 1(August 2016).https://doi.org/10.1109/INVENTIVE.2016.7823225 

17. Sindhuja, K., Sravya, M., Rajkumar, Y., Anjali, P., Ravichander, J., & Urban, W. (2020). 

Electricity Energy Meter using IoT.1177–1182. 

18. Okafor, K. C., Ononiwu, G. C., Precious, U., &Godis, A. C. (2017). Development of 

Arduino Based IoT Metering System forOn - Demand Energy Monitoring. 7(23), 3208–3224. 

19. Joshi, D. S. A., Kolvekar, S., Raj, Y. R., & Singh, S. S. (2016). IoT Based Smart 

EnergyMeter. Bonfring International Journalof Research in Communication Engineering, 

6(Special Issue), 89–91. https://doi.org/10.9756/bijrce.8209 

20. S. Mahmud, S. Ahmed, K. Shikder, (2019) A Smart Home Automation and Metering System 

Using Internet of Things(IoT), In 2019 International Conference on Robotics, Electrical and 

Signal Processing Techniques (ICREST), IEEE, 451-454. 

21. https://www.espressif.com/sites/default/files/documentation/esp32_datasheet_en.pdf 

 

 

 

 

 

 

 


