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Abstract -There are significant challenges as well as great opportunities for research at both policy and technology levels on the 

efficient use of energy. Most existing power generation and distribution systems are based on a century old mechanism where power 

grids are managed by vertically integrated utilities. Intelligent power grids known as smart grids are required as the demand for 

energy continues to grow and more and more emphasis is being placed on the supply of renewable energy. The main ingredient of 

smart grids is the integration of information and communication technology (ICT) into the grids to monitor and regulate power 

generation and demand. This paper provides an overview of demand management with a particular focus on the necessary enabling 

wireless technologies. In this paper, IoT based algorithms for the optimal demand management in smart grids with wireless 

technology is implemented. 
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1. 1. INTRODUCTION 

Smart industry in brief can be defined as a industry which uses information and communication 

technologies (ICT) such as smart sensors, cognitive learning, and context awareness to make process more 

comfortable, efficient, and sustainable . Industries today face multifarious challenges, including 

environmental sustainability, low carbon solutions and providing better services to their citizens. Given 

these trends, it is critical to understand how ICT can help make future industries more sustainable. As 

microcosms of the industry, smart and green buildings and homes stand to benefit the most from 

connecting people, process, data, and things. The Internet of Things (IoT) is a key enabler for industry 4.0, 

in which sensing devices and actuators are major components along with communication and network 

devices. Management of industry often requires analyzing IoT data from the interconnected networked 

devices to optimize efficiency, comfort, safety, and to make decisions faster and more precise.Internet of 

Things (IoT) is a decade-old term for the interconnection of a plethora of heterogeneous objects and things 

over a global network so that they can exchange data and interact in real-time. Technologies, such as radio 

frequency identification, wireless sensor networks, artificial intelligence and machine learning, form the 

backbone of such interactions. The telecommunications sector estimates that by 2020 more than a half 

billion devices will be connected with each other. 

The significant efficiency gains from industry can make cities sustainable in terms of resources. 

Importantly, the IoT ambitions and scope are designed to respond to the need for real-time, context-

specific information intelligence and analytics to address specific local imperatives . Further, realization of 

smart, energy-efficient and green home infrastructure would allow the development of “livable” 

interconnected communities, which will form the backbone of a futuristic green city architecture . Hence, 

energy management in industry is a key aspect of building efficient way in which we can avoid penality. 

Energy management consists of demand side management (dsm), peak load reduction and reducing carbon 

emissions.In an industrialized country, residential and commercial loads in urban centers consume a 

significant amount of electrical energy. As per the survey report nearly 39–40% of the total energy 

consumption in Canada is consumed by the residential and commercial complexes. It is evident from 

various load surveys that the demand of electricity in these residences is highly variable and changes 

throughout the day. Therefore, finding suitable strategies for efficient management and monitoring the 

usage will provide a perfect solution to the industry in avoiding penality when we use beyond limit 

without a purpose. 
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In the industrial division, number of motoring loads are running continuously. These motoring loads 

generate inductive load. Power consumption is increasing day by day at a very high rate. So, due to this 

inductive reactive power, the power factor gets reduced. The electricity company has specified certain 

limits, if the power factor gets below these specified limits penalty will be imposed to the industrial 

consumers. To overcome inductive reactance compensation is achieved by the use of power capacitors. 

APFC device reads the power factor from line voltage and current by determining the delay in arrival of 

the current signal with respect to voltage signal with high accuracy using internal timer. These values are 

calibrated as phase angle and corresponding power factor. Then the calculation for the requirement of 

compensation takes place in the motherboard and accordingly different capacitor banks are switched on. 

2. 1.2 BENEFITS OF POWER FACTOR CORRECTION 

 The advantages that can be achieved by applying the power factor correction are, 

Environmental benefit-reduction of power consumption due to improved energy efficiency. 

_Avoid unnecessary penality. 

_Avoid usage beyond the limit. 

_Reduction of electricity bills. 

 _In transformers and distribution equipment I2R losses decrease. 

In long cables reduction of voltage drop. 

 Extended equipment life- reduced electrical burden on cables and electrical Component. 

3. 2. PROPOSED SYSTEM 

Here we propose a method to sense the current demand of the power system and control the demand 

when it exceeds the stipulated limit. This method is an efficient method since it controls the load based on 

their predefined importance. This is method is a fully automatic unit, which doesn’t require any manual 

interruption. This system senses the demand through a current transformer connected in series with the 

industries power system. As the demand increase the load current increases directly proportional. The 

current transformer output is processed and is fed to the microcontroller. The micro controller then 

compares the value with the maximum demand of the industry. If the value exceeds the set value, then the 

micro controller checks the loads that are live. Then the system analyze the pre-defined priority of each 

individual loads. Based on the priority, the controller issues corresponding driving command to cutoff the 

load through appropriate load. The micro controller is loaded with a program that is developed in ‘C’ 

language and converted in to hexa decimal using a cross compiler. The hexa decimal code is then loaded 

into chip using IC burners.Here in this project we use PIC 16 Controller as the CPU as shown in Fig.1. 

 

           Fig.1. Block diagram of proposed system 
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4. 2.1 HARDWARE 

1. 2.1.1 Current Sensor: 

This system senses the demand through a current transformer connectedin series with the industries power 

system. As the demand increases the load current increasesdirectly proportional. The current transformer 

output is processed and is fed to the microcontroller through ADC converter. 

2. 2.1.2 ADC: 

An analog to digital converter (ADC), converts any analog signal into quantifiable data, which makes it 

easier to process and store, as well as more accurate and reliable by minimizing errors.And this can be fed 

into the controller. 

3. 2.1.3 Micro Controller: 

The micro controller then compares the value with the maximum demand of theindustry. If the value 

exceeds the set value, then the micro controller checks the loads that arelive. Then the system analyze the 

pre-defined priority of each individual loads. Based on thepriority, the controller issues corresponding 

driving command to cutoff the load throughappropriate load. 

The micro controller is loaded with a program that is developed in ‘C’language and converted in to hexa 

decimal using a cross compiler. The hexa decimal code isthen loaded into chip using IC burners. Here in 

this project we use PIC 16 Controller as theCPU. 

4. 2.1.4 Led And Buzzer: 

When the program flashed into the microcontroller processed buzzer will start simultaneously led starts 

glowing and the GSM will come into action. 

5. 2.1.5 GSM module: 

With the help of the gsm module the limit that we set already when it is touching the limit that will be sent 

to the mobile number encoded in the program 

.  

Fig.2. Hardware setup 

6. 2.1.6 SOFTWARE: 

The micro controller is loaded with a program that is developed in ‘C’language and converted in to hexa 

decimal using a cross compiler. The hexa decimal code isthen loaded into chip using IC burners. 
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7. 3. CONCLUSION 

Load management can lead to important improvements in the demand characteristics of electricity-supply 

networks. If load management can result in a consistent and predictable reduction of the peak load, plant 

and equipment expansion programmes can be readjusted accordingly and the appropriate capital 

investment can be reduced. Reduction of the load peak will also permit more efficient utilization of the 

power equipment and result in savings of fuel and operating expenses. The corresponding direct benefits 

can be put at the disposal of the consumers and will improve the competitive position of electricity in 

comparison with alternative forms of energy. The indirect benefits will produce a better allocation of 

resources and will be to the advantage of the economy as a whole. 

The success of induced load control in particular depends largely on the cost difference between day and 

night tariffs. If fossil fuel prices keep on rising and if this rise is reflected directly in the fuel price 

adjustment on every unit of electricity sold to consumers, it would eventually make the ratio of day to 

night tariffs much less attractive. Induced load control would then become less effective in improving the 

load characteristics. Some systems, however, are planning future generation programmes to be based 

largely on nuclear and very cheap fossil fuels; the latter in particular may be less subject to pressure from 

general market forces. As the proportion of such plant with very low incremental running costs increases 

and eventually takes over the marginal off-peak load, the incentive for the utility to encourage greater use 

of this load will be restored. Further impetus will be provided by the need to achieve the best possible 

allocation of resources. The future of load management would then be assured. 
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