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Abstract— The paper outlines energy management concepts 

and the smart grid evolution. The necessity of considering 

energy management as a crucial innovation in load supplying 

to permit a more powerful penetration of renewable energy 

usage at the building and city level and to perform energy 

savings and CO2 emissions reduction is pointed out. In the 

paper, a specific energy management analysis is reported by 

considering all the electric value chain, and the demand-side 

management and distributed on site control actions are 

described. To verify the benefit of energy management 

control actions, a house simulator and a grid simulator are 

here presented and the results discussed in three different 

scenarios. Moreover, in the paper, the evaluation of 

ecological benefits are reported, and a cost benefit analysis of 

the energy management system is performed. Results pointed 

out that with the standard control actions, the system is not 

economic for the end user, and only by using energy 

management systems with renewable energy, in site 

production remunerative energy savings can be reached.  
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I. INTRODUCTION 

The demand for electricity has grown drastically and is 

expected to grow even more. Earlier, the power generation 

was mainly carbon based and now slowly renewable energy 

generation is also gaining attention as the entire world is 

focusing on reducing the carbon footprint, leading to green 

energy. This project focuses on solar energy, which is a 

renewable form of energy. On average the earth surface 

receives about 600 W/m2 of solar energy [1]. This value 

depends on several factors such as the time of the day and the 

atmospheric conditions. In 2012, only 0.11% of solar energy 

was used to generate electricity [2]. They lack equipment’s to 

monitor the usage profile, loss prone areas etc. on a real time 

basis. So Smart Grids are introduced, which integrate the 

components of generation, transmission, distribution and the 

consumers, providing reliable, secure and standard based 

two-way communication technologies in order to solve the 

above issues. Smart Grids are power-data communications 

network that enable collection and analysis of near-real time 

data. Major functionalities that are to be accomplished by the 

Smart Energy Management System are demand side 

management, monitoring and control consumer appliances, 

economical benefits to both supplier and consumers. But the 

problems with this technology are that the energy generated 

from renewable sources may vary with time and climatic 

conditions, means these generate indefinite amount of energy 

but hard expect the constant generation [3]. This Smart 

Energy Management System will provide real time energy 

monitoring and usage information that helps in real time 

energy management and electricity price forecasting. 

In this paper, introduced an efficient energy 

distribution system to distribute the energy generated from 

the renewable sources [4]. A solar tracker is a device that 

orients a payload toward the Sun. Payloads are usually solar 

panel, parabolic troughs, Fresnel reflectors of a heliostat. For 

flat-panel photovoltaic systems, incidence between the 

incoming sunlight and a photovoltaic panel. This increases 

the amount of energy produced from a fixed amount of 

installed power generating capacity. 

Another methodology to overcome this drawback is 

tracking systems to minimize incidence angle between the 

solar radiation and the surface. In solar applications using 

plane panels, using a solar tracker allows to increase the 

equipment output. Economically, these systems are beneficial 

if additional costs relating to the tracker mechanism are lower 

than the new global cost so it does not lead to the same power 

production as a fixed system [5,6]. 

II. WORKING PRINCIPLE 

The solar tracker circuit consist of two LDRs both placed at 

the opposite ends of the solar tracker say if one LDR is placed 

at the east end of the solar tracker then the second LDR would 

be placed at the West end of the solar tracker. The LDR forms 

the basic principle of working of this solar tracker. The 

working principle of LDR is Photo Conductivity. Photo 

Conductivity is an electrical phenomenon in which the 

material’s conductivity is increased when the light is 

absorbed by the material. Hence, when unequal amount of 

radiation falls upon the LDR’s one LDR exhibits higher 

conductivity than the other. 

The angular coordinates of the sun represent the 

apparent direction of the sun on its trajectory, for a fixed 

observer on the Earth, in a given moment. These coordinates 

are expressed in azimuth and height, respectively noted A and 

H. The azimuth A is the angle of the sun azimuth plane with 

the meridian plane of the place forms, if one defines the 

azimuth plane of the sun like the vertical plane (orthogonal to 

the local horizontal plane) containing the presumed specific 

sun and the point of observation. The azimuth is measured 

starting from the direction of the South (azimuth 0 or solar 

midday - the sun passes in the meridian line of the place), 

positively towards the West and negatively towards the East 

[7]. 

As such, it inputs unequal amount of voltages and 

current to the microcontroller circuit. Based upon the 

Programming that is fed to the micro-controller along with 

the voltage regulator circuit it gives an output, which rotates 

the Stepper Motor in anticlockwise or the clockwise 

direction, from whichever the direction the radiation coming 

is more. Hence, this forms the working principle of the Solar 

Tracker. 

In this smart energy management, system is design 

to use efficient energy resource. In this when the fault occurs 

in any of the house then the relay will trip and send the signal 

to communicating unit (RF module). Which communicate 

with another module and passes the signal to the control unit 

(micro-controller) which is programmable device, which 
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sends the signal to inverter, now inverter will operate and 

make the circuit breaker to isolate the faulty part. 

 
Fig. 1: Structure of general renewable energy system 

At this period of time there is a solar station is there 

for backup, which is providing an electricity to that particular 

house in which the fault is occur. 

Solar energy is an abundant source of renewable 

energy which makes it a good solution for people living under 

these circumstances. In a single day, the amount of sunlight 

hitting the United States is more than 2,500 times the entire 

country’s daily energy usage [8]. The most efficient solar 

panels of today’s technology harness less than 20% of 

available solar energy [9]. 

III. HARDWARE DESIGN 

1) Microcontroller: Microcontroller is the heart of overall 

system. It has some features such as analog comparator 

(AC), analog to digital converter (ADC), universal 

synchronous asynchronous receiver transmitter 

(USART), timers and parallel slave port (PSP). 

2) Stepper motor: Stepper motors are commonly used in 

preCISIOn positioning control applications. It has many 

features due to which it is selected for the system such as 

it is brushless, load independent, has open loop 

positioning capability, good holding torque and excellent 

response characteristics. 

3) Light Dependent Resistor: It is a variable resistor whose 

value decreases with increasing incident light intensity. 

An LDR is made of a high resistance semiconductor, 

often cadmium-sulphide. If light falling on the device is 

of high enough frequency, photons absorbed by the 

semiconductor give bounded electrons enough We have 

installed two Ldr's in the circuit one is used for detecting 

the correct position perpendicular to sunlight and instruct 

the microcontroller to stop the solar panel at the position 

of maximum sunlight and the other one used for 

detecting whether it's a day or night and light the led's 

accordingly. 

4) Voltage Regulator: A voltage regulator is designed to 

automatically maintain a constant voltage level. A 

voltage regulator may be a simple "feed-forward" design 

or may include negative feedback control loops. It may 

use an electromechanical mechanism, or electronic 

components. Depending on the design, it may be used to 

regulate one or more AC or DC voltages. In the system 

that we have designed we need a constant voltage of 5v 

as the microcontroller and other IC work at this voltage. 

So, we need a source that can convert 12v coming from 

the transformer into constant 5v. 

 
Fig 2: Panel position relative to the sun (a) correct, (b) 

deviation of θ° 

IV. CONCLUSION 

The Single Axis LDR based Solar Tracker comprises of a 

pretty common circuit, which are easily available in the 

market at reasonable prices can be employed easily to fulfill 

the much bigger objective. Considering the difference and 

increase in the power output of the Moving Solar Panels with 

the Stationary one’s it can be said that the cost that goes into 

making it is more than covered and being able to track the sun 

along one of its axis increases the ability of the solar panels 

to be used in the domestic as well as industrial setting. The 

main goal of the project is to utilize and manage the sources, 

which are readily available to us in our daily life according to 

our requirements. The management part of the project 

consists of a switching and management circuit. The purpose 

of the switching Circuit is to provide uninterruptable power 

supply with multi sources that provides emergency power to 

a load when the input power source typically main power 

fails, in addition to this it is also capable in varying degrees 

of correcting common utility problems.  The management 

circuit manages the load according to capacity. This circuit 

ensures if the load exceeds the capacity of the source it would 

be compensated by the second available source according to 

the priority set. By increasing the capacity of solar panel and 

efficiency of the battery it is possible to construct a solar grid 

parallel to the commercial grid which solves the problems of 

electricity in future and it can be distributed effectively to the 

rural and urban areas which solves the problems of electricity. 
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