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A B S T R A C T 

Energy demand is expanding due to increase in population and development of several industries. In the present scenario the target of Electricity 

Board is to meet out the Energy demand in consumer end. Hence the most important solution is the consumer has to realise their maximum power 

utilization and utilization cost in order to avoid the wastage of electricity. In this proposed system, we have implemented a three phase energy meter 

in simulation model using MATLAB Tool. So that without any hardware the consumer can know their major electrical parameters like voltage, 

current, active power and power factor based on their power utility. 

Keywords: Three phase Energy Meter, Simulink, Matlab. 

1.Introduction 

Smart meter is developed energy meters that measures the energy utilization of a consumer and ensure the information of their Dailey consumption. Now 

a days many type of energy monitoring system developed in real time using advanced wireless technology. The conventional Energy Meter Reading was 

not convenient for the consumers as it spends much human and material resource. It brings the problems in calculation of readings and billing by 

manually. At Presently an important task of power maintenance, the operator goes to the consumer’s house and produces the bill as per the meter reading. 

If the consumer is not available, the billing process will be pending and the operator again needs to reevaluate. If any consumer did not pay the bill, the 

operator needs to go to their houses to disconnect the power supply. These processes are taking more time consumption and difficult to handle.  

Hence the billing system can become inaccurate and inefficient. Smart meters are widely used in power grid, which plays an important role in building the 

smart power grid and its stability is the key to stable operation of the grid. However, the reliability prediction of the smart meters is difficult to be 

performed due to its huge number and it cannot be tested one by one.This paper presents the Energy meter model using Matlab/Simulink tool. The 

measured active power between the simulation model and active power calculated by two wattmeter methods. To improve the energy efficiency, 

consumers need to be more aware of their energy utilization. So that the consumers can be reduce the electricity billing by display the power consumption 

per hour, week and also can estimates the energy usage per day. 

2.  Modeling of Three Phase Energy Meter 

The simulation was studied on three phase energy meter using Matlab Simulink software. The performance of three phase energy meter was analyzed with 

different types of loads. This simulation model of three phase energy meter helps to provide awareness to the consumer towards consumption of energy by 

showing their energy pattern of their daily utility. This can access and calculate anywhere at anytime. So that the consumer could save the energy by 

reducing their unwanted energy consumption. Fig.1 shows the flowchart for modeling energy meter using MATLAB / Simulink Software. The voltage 

and current were measured for different loads like R load, R-L load and R-C load. This system used to measure the energy consumption by the consumers.  

The value of voltage and current depends on the load used. The system will find the phase angle difference between the voltage and current in order to 

measure the power factor. The phase angle difference of the system will not be satisfied, the system will measure the voltage and current again. The power 
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factor can be measured based on the phase angle difference. Then the energy consumption was generated. The measurement of the energy consumption can 

be seen in term of graphical display of the different load used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Flow Chart for Modeling of Energy Meter 

3. Matlab/Simulink Design  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2.  Three Phase Energy Meter Circuit 
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Mathematical Modeling 

The equation (1) represents the active power for the three phase energy system. 

𝑃 = √3𝐼𝑉 𝑐𝑜𝑠 𝜃 (1) 

Where, 

V – Measured voltage in Volts 

I – Measured Current in Amps 

𝑐𝑜𝑠 𝜃 – power factor 

This energy meter model involves the following blocks. 

 

Input Blocks: 

Voltage: Voltage to be provided using this voltage block as per the source we required. 

Load    : Using this load block we can change over the load like R, RC, RL also vary the range of load as per the appliances we used. 

 

Fig.3. Subsystem For Load Block 

Output Blocks: 

Current: According to input voltage and load what we used, the current will appear in  this current block.  

Power Factor : The power factor is calculated from the phase angle difference of voltage and current and it is designed to show in this power factor 

block.  

Real Power: The real power is calculated from the formulae of VICOSØ which is made in the real power block itself.  

Reactive Power: The reactive power is calculated from the formulae of VISINØ which is made in the reactive power block itself.  

Energy (final no. of unit): The final value of kWh.  i.e., number of units what we consumed that  will appear in this Energy Block.  

 

Fig.4 Subsystem For Energy Measurement Block 

4. Results and Discussion 

Measurement of active power by simulation and calculated value of active power with  RL load is given in the Table 1. 

Table 1. Real time value and simulated result comparison 

 

Sl. No 
R load 
(Ω) 

L load 

Simulated Active 

Power 

(W) 

Calculated Active Power  

(2 wattmeter method) 

(W) 

Energy 
(joules) 

1. 100 Ω 1 mH 903.3 902.6 0.9033 

2. 100 Ω 1.5 mH 884.9 886.0 0.8849 

3. 100 Ω 2 mH 859.4 858.5 0.8594 

4. 100 Ω 2.5 mH 827.0 826.39 0.8270 

5. 100 Ω 5 mH 787.9 786.9 0.0134 



International Journal of Research Publication and Reviews, Vol 3, Issue 6, pp 4808-4815, June 2022                                        4811 

 

Resistive loads are the loads consisting of any heating element. In fixed resistance value and different inductive load values were connected to three 

phase energy meter which are from 100 ohms in various inductive load . The readings and measurements of the energy meter were taken and 

recorded in Table 1. The graphical behavior of the energy meter was recorded. 

It observed that the voltage for the entire resistance constant as the value of resistance increases. This satisfies by using the Ohm’s Law states that 

the current is directly proportional to the voltage and inversely proportional to the resistance. In the energy meter system, as the resistance 

increases, the current flow become lower and the voltage does not change. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5 Voltage Waveform 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6 Current waveform for R Load 
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Fig. 7 Current waveform for RL Load 

 

Capacitive load is the dual of the inductive loads. Normally, if the load draws current along a sinusoidal pattern that peaks before the voltage sine which 

is the current waveform leads the voltage waveform, the load is known as the purely capacitive. Many of the loads have capacitive elements, they are 

generally come from the additive of resistive and inductive load. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8 Current waveform for RC Load 
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Fig.9 Power factor for R load 

 

From Figure 11, the value of voltage is the same as the voltage of the resistive load. But the value of current produced by R- C load decreases compared to 

R load. This is because capacitor function as charges and discharges the electric charge that stores in it. As compared to theoretical part, the current is 

directly proportional to the voltage and inversely to the resistance. In this case, the value of the resistance is fixed. As the resistor discharges the capacitor 

the voltage drops and the current is reduced. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.10 power factor for RL load 

 

As shows in Figure 10, the graph shows the power factor less than 1 and consists of ripples. The ripples occurred due to noise that might come from the 

inductor itself. The disturbance gives a small effect to the system which caused the ripple formation on the power factor graph. 
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Fig.11 Power factor for RC load 

 

5. Conclusion 

Energy Monitoring using IOT techniques is an innovative model which is developed to control home appliances remotely over the cloud from anywhere 

in the world. In this proposed system, the current sensor is used to sense the current and also can view the values on internet using IoT. The proposed 

system will provide the updated energy values in every 1 to 3 seconds on the internet using customised public cloud. In the present system, energy 

consumption is accessed using Wi-Fi, hence the system will help to the consumers to secure from unwanted use of electricity. IoT system where a user can 

monitor and view their energy consumption and pay the bill in Online mode. Also, a system where a user can receive SMS, when he/she crosses threshold 

of electricity usage slab can be equipped. We can make a system which can send SMS to the concerned meter reading man of that area when theft is 

detected at consumer end. Also using cloud analytics we can predict future energy consumptions.  

 

REFERENCES  

 

[1]. O.Homa Kesav and B. Abdul Rahim, ”Automated Wireless Meter Reading System for Monitoring and Controlling Power Consumption” 

International Journal of Recent Technology and Engineering Volume-1, Issue- 2, June 2012. 

[2]. Sungwook Kim, Eun Young Kwon, Myungsun Kim, Jung Hee Cheon, Seong-ho Ju, Yong-hoon Lim, and Moon-seok Choi “A Secure Smart 

Metering-Protocol Over Power Line Communication”. IEEE Transactions On Power Delivery, Vol. 26, No. 4, October 2011.  

[3]. R.Govindarajan, Dr.S.Meikandasivam, Dr.D.Vijayakumar, “Energy Management Techniques in Smart Grid”, International Journal of Applied 

Engineering Research, Volume 10, Number 15, pp.35720- 35724, 2015. 

[4]. Nanlin Jin, Member, IEEE, Peter Flach, Tom Wilcox, Royston Sellman, Joshua Thumim, and Arno Knobbe "Subgroup Discovery in Smart 

Electricity Meter Data" IEEE transactions on industrial informatics, VOL. 10, NO. 2, MAY 2014.  

[5]. G. Raw and D. Ross, “Energy demand research project,” Office of Gas Elect. Markets, Tech. Rep. 60163857, 2011.  

[6]. V.Preethi, G. Harish,” Design and Implementation of Smart Energy Meter” International Conference on Inventive Computation Technologies 

[978-1-5090-1284-8] 

[7]. G. L. Prashanthi and K. V. Prasad, “Wireless power meter monitoring with power theft detection and intimation system using GSM and Zigbee 

networks” Journal of Electronics and Communication Engineering Volume 9, Issue 6, Ver. I (Nov - Dec. 2014).  

[8]. R.Govindarajan, S.Meikandasivam, D.Vijayakumar, “Energy monitoring system using Zigbee and Arduino”, International Journal of 

Engineering & Technology, Vol. 7, No. 4, pp. 608-611, 2018. 



International Journal of Research Publication and Reviews, Vol 3, Issue 6, pp 4808-4815, June 2022                                        4815 

 

[9]. O.Homa Kesav and B. Abdul Rahim, ”Automated Wireless Meter Reading System for Monitoring and Controlling Power Consumption” 

International Journal of Recent Technology and Engineering Volume-1, Issue- 2, June 2012. 

[10]. National Energy Technology Laboratory for the U.S. Department of Energy. Advanced metering infrastructure, NETL modern grid strategy; 

2008.  

[11]. R.Govindarajan, Dr.S.Meikandasivam, Dr.D.Vijayakumar, “Cloud Computing Based Smart Energy Monitoring System”, International Journal 

of Scientific and Technology Research, Volume 08, Issue 10, pp. 886-890, October 2019 

[12]. Ashna.k and Sudhish N George,”GSM Based Automatic Energy Meter Reading System with Instant Billing” This project was supported and 

financed by National Institute of Technology, Calicut, IEEE 2013. 

[13]. Subhashis Maitra, “Embedded Energy Meter-A new concept to measure the energy consumed by a consumer and to pay the bill”, Power 

System Technology and IEEE Power India Conference, 2008. 

[14]. R.Govindarajan, S.Meikandasivam, D.Vijayakumar, “Low cost Arduino based smart energy monitoring system using internet of things”, 

Journal of Engineering and Applied Sciences, Vol. 14, No. 1, pp. 170- 177, 2019. 

[15]. S. Depuru, W. Lingfeng, V. Devabhaktuni and N. Gudi "Smart meters for power grid Challenges, issues, advantages and status" in Proc. Power 

Systems Conference and Exposition (PSCE), pp. i-7, 20-23 March 2011.  

[16]. Ramyar Rashed Mohassel, Alan Fung, Farah Mohammadi, Kaamran Raahemifar ”Electrical Power And Energy Systems” Department of 

Electrical and Computer Engineering, Ryerson University, Toronto, ON M5B 2K3, 1994 

[17]. R.Govindarajan, S.Meikandasivam and D.Vijayakumar “Performance Analysis of Smart Energy Monitoring Systems in Real-time,” 

Engineering, Technology & Applied Science Research, vol. 10, no. 3, pp. 5808–5813, Jun. 2020.  

[18]. V.V. Das, "Wireless communication system for energy meter reading," in Proc. International Conference on Advances in Recent Technologies 

in Communication and Computing, Kottayam, India, Oct. 2009, pp. 896- 898. 

[19]. Lisa Alejandro, Caitlin Blair, Laura Blood good , Mahnaz Khan ,Martha Lawless, Daniel Meehan, Patrick Schneider ,Karl Tsuji “GLOBAL 

Market For Smart Electricity Meters: Government Policies Driving Strong Growth” June 2014.  

[20]. Rozeha A. Rashid, Leon Chin, M.A. Sarijari, Rubita and Teruji Ide, “Machine Learning for Smart Energy Monitoring of Home Appliances 

Using IoT”, IEEE Explorer, pp.66-71, 2019. 


