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ABSTRACT 

In future the electrical grid system in India will be termed as smart grid because of its smartness in decision 

making and resolving problems. The major objective of the smart grid is to provide quality uninterrupted power 

supply to consumers and establishing a good communication link between consumer and service provider. Our 

proposed system will monitor the domestic loads consumption of all consumer connection and categories the 

peak hour and non-peak hour based on the demand. The consumer will able to know the peak and non-peak 

hour using mobile application which will allow the users to schedule the loads in non-peak hour. Consumer will 

know about his consumption through this application, get notification for bill dues, over voltages, low voltages, 

scheduled power cuts by service provider. If any fault occurred in domestic side will immediately notified to the 

service provider. The domestic loads can be switched from remote. The smart meter in this system can operate 

in different modes of operation. Service provider can shut the supply to any domestic connection if the 

respective consumer didn’t pay the bill dues. This system will increase the communication strength between the 

consumer and service provider and also will reduce the peak demand hence the electricity cost will be reduced. 

 

Keywords: Smart Meter, Load Scheduling, Mobile application, peak demand, service provider, 

consumer.  

 

I. INTRODUCTION 

The smart grid is a collective network of smart meters, sensors and renewable energy resources. Smart grid 

provides a bidirectional communication between consumer and service provider, resulting in increased energy 

efficiency and power grid reliability. In smart grid, IOT plays a vital role, since internet is used as 

communication medium. Key aspects of metering process, challenges and opportunities arising due to the 

advent of big data and the increasing popularity of the cloud environments were discussed [1]. A smart energy 

meter is an electronic device that measures consumption of electric energy and communicates the information to 

the service provider as well as to consumers, as it will assist to optimize and manage the load usage remotely. 

There are many designs for Smart meters for efficient control and measuring of energy consumption. Concept of 

selection of meters based on sampling waveform [2] for smart meters utilizing voltage control. But the system 

response time is low due to the high sampling time. The voltage and energy are measured to regulate the voltage 
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at demand side by installing a smart meter at various region [3]-[4]. A cellular network based communication 

also used for smart meters [5] is limited to communication only through SMS, which cannot give UI and IoT 

experience to user. 

Since the consumers are not aware about their consumption, this paper proposes a system for control and 

monitor the domestic loads by implementation of the software which can provide the knowledge about the 

amount of power consumed in the working and in the non-working days. As the load varies with time, it is 

difficult for the service provider to deliver the quality power throughout the day. The information about the 

quality of power and domestic energy consumption in several nodes of the electrical network is provided to the 

service provider by the smart meters integrated with the electric grid [6].The details of energy consumption at 

each buildings had send to service providers through a bidirectional communication link, to meet their demand 

[7]. To measure energy consumption hourly, energy lifestyle segmentation based clustering of loads are encoded 

as preprocessed dictionary [8]. Due to variations in the load demands and high peak demand, it is difficult for 

service provider to provide a quality power. To supply the demand future load demands are estimated. There are 

several methods to estimate the future load demands. Estimating the daily consumption of sample consumers by 

normalized load pattern to obtain Pseudo Load Profile of a consumer [9] had proposed frequency based 

clustering. Estimating all consumers based on some sample consumers will not give a closer demand estimation 

value for future demand. Similarly, monitoring the active and reactive load at the sample residential buildings 

[10]. To reduce the peak hour demand the load which can switch later are suggested to switch on during the 

non-peak hours, so that the peak hour demand can be reduced. But in conventional practice reducing the peak 

hour is not possible. To solve this problem the loads has to be shifted or scheduled during non-peak hours. 

Appliance level demand schedules are derived using aggregated energy consumption [11]. To give optimal 

energy cost, the tariff during peak and non-peak hours may vary. But the two tariff system may increase the 

calculation complexity [12]. A system with the day-ahead time dependent pricing scheme [13], with the 

renewable energy buying back scheme were implemented to reduce the peak time energy demand [14]. 

Different methods of load shifting and scheduling are used to reduce the peak time energy demand and to give 

optimal electricity cost to consumers. The randomized approach [15] which divide the loads into three 

categories as Thermostatically Controlled Device, Rechargeable Batteries and Successive Operation Device. 

Limitation of [15] is only thermostatically controlled devices were scheduled other devices were not scheduled. 

Similarly [16] the shift-able loads are scheduled to off-peak hours and the remaining curtailable loads are 

monitored and the energy consumption can be reduced. Thus shifting the load demand from the peak hours to 

the non-peak hour based on consumer preference is the major objective of this paper. It doesn’t require any 

addition of sensor or the involvement of the consumer. The Smart Energy meter along with android application 

provides the features of Domestic Load Monitoring and control (DLMC) such as remote tariff plan setting, bill 

generation, remote connection and disconnection, fault detection, tampering protection, bypassing alerts and bill 

due alerts. Every information have been stored to the cloud through the smart energy meter. However 

scheduling gives the estimation of future energy demand and reduce the peak demand, there are some other 

problems for utility to consider is theft and fault detection. A Smart energy meter was designed to reduce the 
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meter tampering by the consumers. The system has a Current Transformer (CT) at the incoming line and n 

number of CTs were installed at each node of the electrical system of building where the smart energy meter 

was installed and compared, and reported to the utility. This requires huge capital cost and there exists a lot of 

practical difficulties [17]. Fault Detection is an important factor from service provider. An impedance based 

fault location identifying topology was designed and implemented with the smart energy meters to define the 

Low Voltage Zones (LVZ). This will result in the rough estimation of the fault location and not accurate [18].  If 

any fault is detected in the particular area the information is sent to both the consumers and the suppliers, if the 

problem is not rectified in the certain period of time then the problem will be forwarded to the higher officials in 

the hierarchical order automatically by the system. If any of the consumer tries to reduce the consumption 

reading it can be detected and the action can be taken by the service provider. Simultaneously the service 

connection will be disconnected. The various modes of controlling and monitoring the loads are proposed in this 

paper. The smart meter can operate in three modes of operation, Standard Mode, Scheduling Mode and Energy 

Saving Mode.  

II. METHODOLOGY 

 

 

 

 

 

 

 

 

 

Fig1: Block Diagram of the Control and monitoring of Domestic Load Using Android application 

The proposed system has two segments, Domestic side system and android application. The domestic side 

system has the smart meter. The smart meter comprises of measurement unit, microprocessor and load switching 

channel. The input line from the main supply is connected to the system through Relay and then measurement 

unit. The measured values are processed by the microcontroller which in turn transfer the data to the cloud 

database. The smart meters are able to operate in three modes of operations: 

1. Scheduling Mode. 

2. Standard Mode. 

3. Energy Saving Mode. 

1.1 Scheduling Mode 

In this mode smart meter is allowed to operate at its fullest features like scheduling, monitoring and bill 

generation, meter tampering, switching the loads and Report to consumer’s forum where consumers can send 

their problems to their service provider. This is the default mode of operation. 
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1.2 Standard Mode. 

This mode has limited features, load scheduling is not allowed in this mode. This mode allows the system to 

troubleshoot itself and will be report to the consumer if any error occurs while troubleshooting. The consumers 

are allowed to switch the loads and monitor their current consumption but history of consumption is limited. 

The consumers are notified for all situations said earlier. 

1.3 Energy Saving Mode.  

This is a special mode, the user can make their smart meter to operate in this mode, when they are going for 

long trips. In this mode, consumers are asked to choose the loads as mandatory loads and can schedule when the 

load should on and off. All other loads are not allowed to switch on. The features like notification for voltage 

variation, bill dues, meter tampering and consumer’s forum. 

The smart meters are able to communicate with android application through online database. The loads are 

switched and scheduled from remote using the android application. The android application is synchronized 

with the consumer’s smart meter, which allows the user to schedule the loads on non-peak hours. The users are 

come to know their peak and non-peak hours through the android application. All the users of android 

application are required to register initially then login to access their features. Each users are given with 

individual id number and password to login after successful registration. The service provider will login using 

their employee id and password whereas consumer will be login using their email id and password. If a 

consumer has many service connections, all connections are controlled by single login but by selecting one 

active meter at a time. Though, notifications for non-active meters also be received. Scheduling is the important 

feature of this android application. This will be the better solution to reduce the peak demand and allows the 

user to set the time for any loads which should be switch on later nor immediately like washing machine, air 

conditioner, rice cooker, microwave oven and even motor pump also. The consumer must enable the loads 

which have to be scheduled in non-peak hours. 

To provide the better communication between the consumer and service provider is a major objective of this 

proposed system. In case of any scheduled power cut, it will be intimated to the consumers as a notification 

along with the date and time. If any other faults occurs or else if there is an unexpected power cut at domestic 

side, it will be reported to the service provider’s employee automatically with time and date. If the problem was 

not responded within a time limit then the problem will be forwarded to their higher officials. The consumers 

are allowed to post their quires to their service provider using this android application. 

III. RESULT AND DISCUSSION 

The proposed system brings more awareness to the consumers about their grid system. The meter is installed in 

prototype model with linear electrical loads and its measurement accuracy is comparatively equal to the 

traditional meter. The smart meter was stable in all three modes of operation. The loads are scheduled as per 

consumer’s preference and the loads are switched as per scheduling time. The peak demand value has reduced 

and service provider able to know his power quality through this application. 
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Fig2. Demand with respect to time before implementing the proposed system. 

 

 

 

 

 

 

 

 

 

Fig3. Demand with respect to time after implementing the proposed system. 

 The consumer and service provider are given alert for unexpected power failure, hence service provider can 

resolve the problem immediately. The loads are switched remotely by consumer application. The main supply 

is able to turn on or off by the service provider. 

 

IV. CONCLUSION 

The consumers are now aware about their consumption, and consumers also responsible to reduce the peak 

demand since consumer preferred load scheduling is implemented. Even though the heart of the system is 

hardware, IoT and Android application has a vital role in this system. As consumers are now being alerted for 

the scheduled power cuts by the service provider, so they can switch their loads accordingly. The dynamic 

pricing brings awareness about the peak demand among the consumers hence load scheduling is used 

efficiently. The consumers are notified for any voltage variations which might affect the sensitive devices. The 

consumers are reminded to pay the bills to avoid auto disconnection of supply due to unpaid bills. The 

consumers can monitor their meters whenever they are required.  
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