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Abstract—when more than one source is available for a given load, the sources may be utilized in a better manner to 
supply power efficiently to the load. In this project we consider two sources such as solar panel and wind energy. Both these are 
renewable energy sources and the production capacity of these depends upon a large number of external features. Since the 
operation performances of such sources are not the same for different hours of a day as well as different seasons of a year, an 
Energy Management System is required to a sustainable energy supply for users. So the source capacity may change at any point 
in time depending upon the availability of wind or the sun light. The project proposes a method to supply uninterrupted power to 
the load in such hybrid power generation units. The project houses a DC bus in which both the powers generated by wind and 
solar are given to the load. Depending upon the load requirement only solar or the wind can be made to supply power. For 
example if wind energy is available in abundant and the load is low one can operate wind energy itself without utilizing the solar 
panel itself. Or incase if the load increases or the wind energy drops, then immediately the solar power can also be switched on 
and utilized. The project houses current and voltage sensors for measuring the power output of the solar panel and the wind 
energy. It also measures the power required by the load. It uses relay circuitry to switch multiple energy sources to the DC bus, 
thereby giving an uninterrupted power supply. As the whole process takes place automatically there is a very lesser need for 
human interference and the electricity losses during the distribution can be saved on a huge scale. 
 

Index Terms— PIC18LF45K22 Microcontroller, Solar Panel , MPLAB IDE, Wind Turbine, Relay Driver, Voltage  sensor, Lab 
VIEW . 

I.  INTRODUCTION 

 
      For reducing green house gas emissions and fossil oil consumption, the development of hybrid power system such as diesel 
Generator, Photo voltaic, wind-power for power generations in the remote areas which are not connected to the utility grid is 
considered economically reliably to a small isolated power system or a micro-grid. However, the renewable energy is very 
intermittent in nature. The necessary to storage excess energy at the periods of production of electricity from renewable sources is 
superior to the consumption and provide the load at the periods of production of electricity from renewable sources not 
sufficiently; therefore it is increase the penetration of renewable energy. . The power generations from wind and PV may cause a 
serious problem of power fluctuations in a micro-grid. The diesel generator, wind turbine are characterized by slow transient 
response, we can use the battery unit because it is able to supply/absorb active power rapid. 
 

   We can observe the difficulty of managing all these systems in real time, ensuring the quality of energy supplied when 
more than one source is available for a given load, the sources may be utilized in a better manner to supply power efficiently to 
the load. In this project we consider two sources such as solar panel and wind energy. Both these are renewable energy sources 
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and the production capacity of these depends upon a large number of external features. Since the operation performances of such 
sources are not the same for different hours of a day as well as different seasons of a year, an Energy Management System is 
required to a sustainable energy supply for users.       
 The advantages of this system are: 
 
           1.  To reduce the dependency of the general public on             government. 
           2. Should involve various power sources to enable maximum efficiency. 

3. Designing the whole system in a compact and in a cost    effective manner. 
      4. Electricity charges can be reduced on a larger scale. 
.  

II  HARDWARE  MODULES  AND DESCRIPTION: 

 
PIC18LF45K22: 
 
High-Performance RISC CPU: 
 

• C Compiler Optimized Architecture - Optional extended instruction set designed to optimize re-entrant code. 
• Up to 1024 Bytes Data EEPROM 
• Up to 64 Kbytes Linear Program Memory Addressing 

 
Analog Features:  
 

• Analog-to-Digital Converter (ADC) module:  
- 10-bit resolution, up to 30 external channels  
- Auto-acquisition capability  
- Conversion available during Sleep  

 
Special Microcontroller Features:  

 
• 2.3V to 5.5V Operation – PIC18FXXK22 devices  

• 1.8V to 3.6V Operation – PIC18LFXXK22 devices  

• Self-Programmable under Software Control  

• Programmable Brown-out Reset (BOR):                

 
 BLOCK DIAGRAM: 
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Fig 1: Block Diagram 
 

The above Block diagram shows the working of the Hybrid System Energy Management it contains three sources they are 
solar panel, wind turbine(DC Motor) and an AC supply at first the required load should be selected and then if the Solar panel gives 
the enough supply then it will takes the input from the solar panel or else it just checks if the wind turbine(DC Motor) will satisfy if 
it can produce then it takes the input from the wind turbine or else if both the sources were absent or unable to produce the enough 
load then it will switches to the AC supply the Relay driver is helpful in switching among these sources. 
 
Fuzzy Logic: 
                   

 Fuzzy Logic was initiated in 1965 by Lofty A. Zadeh, professor for computer science at the University of California in 
Berkeley. Basically, Fuzzy Logic (FL) is a multi valued logic, that allows intermediate values to be defined between conventional 
evaluations like true/false, yes/no ,high/low, etc. Notions like rather tall or very fast can be formulated mathematically and 
processed by computers, in order to apply a more human-like way of thinking in the programming of computers 
                Logic started as the study of language in arguments and persuasion, and it can be used to judge the correctness of a 
chain of reasoning — in a mathematical proof for instance. The goal of the theory is to reduce principles of reasoning to a code. 
The ’truth’ or ’falsity’ assigned to a proposition is its truth-value. In fuzzy logic a proposition may be true or false, or an 
intermediate truth-value such as maybe true. The sentence ’John is a tall man’ is an example of a fuzzy proposition. For 
convenience we shall here restrict the possible truth-values to a discrete domain {0, 0.5, 1} for false, maybe true, and true. In 
doing so we are in effect restricting the theory to multi-valued logic, or rather three-valued logic to be specific. In practice one 
would subdivide the unit interval into finer divisions, or work with a continuous truth-domain. 
. 
DC MOTOR:       

                In any electric motor, operation is based on simple electromagnetism. A current-carrying conductor generates a 
magnetic field when this is then placed in an external magnetic field, it will experience a force proportional to the current in the 
conductor, and to the strength of the external magnetic field. 

            Let's start by looking at a simple 2-pole DC electric motor (here red represents a magnet or winding with a "North" 
polarization, while green represents a magnet or winding with a "South" polarization). 

 

 
 

Fig 2: Working of DC motor 

              Every DC motor has six basic parts -- axle, rotor (a.k.a., armature), stator, commutator, field magnet(s), and brushes. In 
most common DC motors (and all that Beamers will see), the external magnetic field is produced by high-strength permanent 
magnets. The stator is the stationary part of the motor, this includes the motor casing, as well as two or more permanent magnet 
pole pieces. The rotor (together with the axle and attached commutator) rotates with respect to the stator. The rotor consists of 
windings (generally on a core), the windings being electrically connected to the commutator. The above diagram shows a 
common motor layout -- with the rotor inside the stator (field) magnets. 
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SOLAR PANEL: 

          Solar Panels are a form of active solar power, a term that describes how solar panels make use of the sun's energy: solar 
panels harvest sunlight and actively convert it to electricity. Solar Cells, or photovoltaic cells, are arranged in a grid-like pattern 
on the surface of the solar panel. These solar voltaic cells collect sunlight during the daylight hours and convert it into electricity. 
Solar panels are typically constructed with crystalline silicon, which is used in other industries (such as the microprocessor 
industry), and the more expensive gallium arsenide, which is produced exclusively for use in photovoltaic (solar) cells. 

 

 
Fig 3: Solar Panel 

            Solar panels collect solar radiation from the sun and actively convert that energy to electricity. Solar panels are comprised 
of several individual solar cells. These solar cells function similarly to large semiconductors and utilize a large-area p-n junction 
diode. When the solar cells are exposed to sunlight, the p-n junction diodes convert the energy from sunlight into usable electrical 
energy. The energy generated from photons striking the surface of the solar panel allows electrons to be knocked out of their 
orbits and released, and electric fields in the solar cells pull these free electrons in a directional current, from which metal contacts 
in the solar cell can generate electricity. The more solar cells in a solar panel and the higher the quality of the solar cells, the more 
total electrical output the solar panel can produce. The conversion of sunlight to usable electrical energy has been dubbed the 
Photovoltaic Effect. 

RELAYS: 

        A relay is an electrically operated switch. Current flowing through the coil of the relay creates a magnetic field which 
attracts a lever and changes the switch contacts. The coil current can be on or off so relays have two switch positions and they are 
double throw (changeover) switches.  

Relays allow one circuit to switch a second circuit which can be completely separate from the first. For example a low 
voltage battery circuit can use a relay to switch a 230V AC mains circuit. There is no electrical connection inside the relay 
between the two circuits; the link is magnetic and mechanical.  

Circuit symbol for relay: 

 

 

 

 

 

Fig 4:  Relay circuit 

The relay's switch connections are usually labeled COM, NC and NO:  

• COM  = Common, always connect to this, it is the moving part of the switch.  

• NC = Normally Closed, COM is connected to this when the relay coil is off.  
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• NO = Normally Open, COM is connected to this when the relay coil is on. 

The input terminal is a logical input either 0 or 1. If it’s given from a microcontroller it is either 0v or 5V. When the voltage is 0v 
the Vbe – base emitter voltage of the transistor is less than the transistor cut off voltage (0.7V). So the transistor is off and hence 
no current flows through the transistor collector. This switches off the relay. Similarly if the input voltage is 5V, the Base emitter 
voltage is greater than the cutoff voltage and the transistor is switched on. A current flow through the relay and relay is on in this 
case. 

III LABVIEW: 

 
LabVIEW is short for Laboratory Virtual Instrumentation Engineering Workbench is a platform and development 

environment for a visual programming language from National Instruments. The graphical language is named "G". Originally 
released for the Apple Macintosh in 1986, LabVIEW is commonly used for data acquisition, instrument control, and industrial 
automation on a variety of platforms including Microsoft Windows, various flavors of UNIX, Linux, and Mac OS. 

 

 Here we are using LabVIEW for knowing which source was active and how much amount of load is necessary and we 
can set any values for the load depending upon our requirement after setting all the values we have to on the switch on the panel 
and push start button and run the entire process the resulting waveforms and which is active are displayed on the front panel of 
LabVIEW. 

The below figure shows the working of an Lab VIEW by using the FT231X Driver we are going to see the waveforms 
on the pc. 

  

 

Fig 5: LabVIEW working window 

 

If the enough load is supplied by the solar panel then the solar panel corresponding LED will be glow and if it is from wind 
turbine the corresponding LED will glow. 

 
IV CONCLUSION: 
 
 By implementing this system we can be able to produce the electricity by means of Hybrid Energy System which will be 
very useful in the remote areas and we can produce the un-interrupted power supply without any fluctuations and can be used 
whenever needed project aims at powering the load at all times using multiple generation units depending upon the requirement and 
availability. By using this system the electricity bills can be reduced on a larger scale. 
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