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Abstract- The uninterruptible power supply with multiple 

power sources helps to switch the power supply depends upon 

the load demand (or) need. This system helps to run critical 

load wherever the load must to run constantly. However, from 

the point of view of energy saving, reducing cost and reduces 

the usage of EB supply which is lead to reduce the usage of 

fuels. This project proposes the efficient power management 

system for critical loads. 

 

This project has presented the critical load which is 

driven by the multiple power sources. The performance of the 

multiple power source system has been realized by our control 

scheme which has been implemented both in the simulation 

and in the experiments. By using fuzzy control method which is 

sophisticated method, to encounter the problem PIC controller 

is used which is controlled by fuzzy controller to driven the 

system with the help of feedback.PIC control is a very popular 

and advance method in microcontroller, which is run, depends 

upon the algorithm stored in the memory. The control system 

will work whenever the load variations were detected. By 

considering the load demand, controller will gives a feedback 

to operate the relay (or) inverter.  The nature of the system is 

dynamically changing the incoming power supply whenever 

the need was occur. As the load is satisfied with the power 

source, the triggering angle of the thyristor will vary to make 

a correction in the incoming power which is in the inverter 

section. 
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I. INTRODUCTION 

 

 The unequal provision of resources such as constant 

electricity supply, good road network, quality health care 

delivery, and adequate security policies to the rural areas as 

compared to the urban areas in developing countries has 

brought about the quest for rural-to-urban migration and high 

demand of individuals leaving their country to another. thus 

the need for an alternative means of power generation. 

 

More recently, these farm products are being 

preserved with the aid of newly developed power electronic 

system appliances. These appliances are environmentally 

friendly, thereby making the dependency on fossil fuels a 

thing of past. It is common knowledge that inadequate power 

supply results in low productivity and slow economic 

development. This challenge has made investors shift their 

attention to the urban areas.  

    

In developed countries, alternative/uninterruptible 

power supplies are ubiquitous, thus eliminating prolonged 

power interruptions or total blackout to the utility subscribers.            

This has encouraged many investors to invest in such regions, 

leading to reduced cost of living and improved economy. 

Numerous research efforts have been directed in the area of 

uninterruptible power supplies (UPS) and changeover systems 

with different merits and demerits. 

 

There are many classifications of UPS such as OFF-

line UPS, ON-line UPS and Line interactive UPS. In OFF-line 

UPS, the inverter is normally set OFF. The connected loads 

are fed from the mains utility supply. Once the mains supply is 

not accessible, a static power switch switches on the inverter 

and connects it to the load automatically. When the supply is 

brought back, the inverter is again shut off. The problem with 

the OFF-line UPS is that they are interrupted momentarily 

each time the utility supply fails. 

   

In most cases, uninterruptible power supplies are 

known to change from one AC power source to another AC 

power source or from AC power source to DC/AC power 

source in order to maintain stable power to the connected 

loads in case of any interruption on the actively supplying end. 

 

 For instance, if utility power is suddenly off under 

UPS state, the loads are meant to be connected to a standby 

AC generator or the output of inverter system (DC/AC power 

system) in an uninterruptible power supply system between 

utility power supply and DC/AC system network 

 

This paper presents a multiple power source for the 

purpose of uninterruptible power supply to the remotest rural 
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areas. This was achieved by the combination of four  power 

sources that energize DC-AC converter to deliver constant and 

reliable power supply to rural dwellers. The DC-AC converter 

that is adopted in this work is known as inverter. The DC-AC 

converter is powered by alternatively connecting with four 

power sources. 

 

The solar-DC power network converts solar energy 

into electrical energy, whereas battery banks convert chemical 

energy into electrical energy. This shows that there is 

interaction between solar energy, electrical energy, and 

chemical energy to accomplish a particular purpose of 

constant DC power supply to an inverter input rail. 

      

During a changeover situation, there is relay system 

for changing from one source to another is needed. The 

changeover depends on the difference in voltage between the 

input and output of the system. the voltages between the two 

power sources are equal and both combine together to power 

the connected load(s).  

     

In this study, power supply modules (as the primary 

power supply) and two-48V parallel connected-battery banks 

(as the secondary power supply) are linked together. This 

implies that when the DC power is lower than the DC power 

from battery systems, it will automatically changeover to 

double-battery bank system. Also once a steady power is 

maintained and the feedback system is functional, the output 

voltage of the inverter becomes constant. This will lead to a 

steady power supply to the rural dwellers and other critical 

loads in the villages such healthcare centers. 

 

II. EXISTING SYSTEM 

 

The system uninterruptible DC powered boost 

differential inverter with a sensor-less changeover system was 

proposed by Eya U, Oti Stephen ejiohor and Ayodejisalau 

which is maintain constant power supply to load with sensor-

less operation. 

      

The systems design was developed using solar 

panels, bidirectional converter current linked battery banks, 

and a single-staged DC/AC Converter 

      

This system consists of two power sources which are 

solar power and battery banks. These two sources are feed to 

the load whenever load is running. In this system is mainly 

focused on load. By considering the load variations, incoming 

power source will vary. 

      

This shows that there is interaction between solar 

energy, electrical energy, and chemical energy to accomplish a 

particular purpose of constant DC power supply to an inverter 

input rail. 

     

The above switching will do through the feedback 

network which is consists of PID controller. This controller 

works whenever the load is varies. During a changeover 

situation, there is no sensor and relay system for changing 

from one source to another is needed. The changeover 

depends on the difference in voltage between the solar panels 

and the battery network system. 

 

III. PROPOSEDMETHODOLOGY 

 

 
Figure3.1.BlockDiagram 

 

The systems design was developed using multiple 

power sources which is solar, wind, EB supply and battery 

banks. And also this system consists of programmed 

microcontroller which is helps to lead the system as shown in 

figure3.1. 

 

This proposed concept gives that there is a multiple 

power sources to accomplish the load.  And also this one have 

a efficiency to satisfy whenever the load varying. 

 

During a changeover situation, there is a sensor and 

relay system for changing from one source to another is need. 

The changeover depends on the difference in voltage between 

the power sources. 

 

Whenever all power sources fails, the battery bank 

will lead the system which is serially connected with power 

sources and inverter section. 

 

Also once a steady power is maintained and the 

feedback system is functional, the output voltage of the 

inverter becomes constant. The feedback system is consists of 

PIC microcontroller This will lead to a steady power supply to 
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the rural dwellers and other critical loads in the villages such 

healthcare centers. 

 

The hybrid system gives electrical energy to feed the 

load through the battery banks and inverter. In cases where the 

current source is lower than another source, another source 

will deliver power to the load automatically. But when they 

have the same potential difference, they all feed to load and at 

that point in time, their currents jointly flow to the load since 

the load has lower potential.  

 

This means that during the day there will be always 

constant DC voltage at the DC bus system. The relay is placed 

before the battery bank, which is helps to make a switching 

operation in-between the power supply to satisfy the load. 

Depends upon the PIC microcontroller signal, relay will 

operate to switch the power supply. Microcontroller takes 

reference from CT & PT which is connected in input and 

output. 

 

By reference of CT & PT, It monitors the output AC 

voltage level across the load. When the AC voltage is less than 

or more than 230V, it sends a signal to the feedback to 

stabilize the output voltage. 

 

SOLAR PANEL 

            

A solar cell panel, solar electric panel, photo-voltaic 

(PV) module or solar panel is an assembly of photo-voltaic 

cells mounted in a framework for installation. Solar panels use 

sunlight as a source of energy to generate direct current 

electricity. A collection of PV modules is called a PV panel, 

and a system of PV panels is called an array. Arrays of a 

photovoltaic system supply solar electricity to electrical 

equipment. 

 

DC to DC CONVERTER 

            

A DC-to-DC converter is an electronic circuit or 

electromechanical device that converts a source of direct 

current (DC) from one voltage level to another. It is a type of 

electric power converter. Power levels range from very low 

(small batteries) to very high (high-voltage power 

transmission). 

 

AC to DC CONVERTER 

 

          An AC to DC converter is an electronic device that 

converts alternating current (AC) electricity to direct current 

(DC). AC voltage is commonly found in homes and 

businesses and is used to power a variety of devices, such as 

computers, lights, and appliances. DC voltage is more 

commonly found in electronic devices, such as batteries. AC 

to DC converters are used to convert AC voltage to DC 

voltage in order to power devices that require DC voltage. 

 

RELAY CIRCUIT 

          

A relay driver circuit is a circuit which can drive, or 

operate, a relay so that it can function appropriately in a 

circuit. The driven relay can then operate as a switch in the 

circuit which can open or close, according to the needs of the 

circuit and its operation. 

 

BATTERY 

          

The proposed charging application requires a deep 

cycle battery. Deep cycle batteries have larger plates and 

different chemistry to avoid the corrosive effect of frequently 

using the full capacity. The solar energy is converted into 

electrical energy and stored in a lead-acid battery. The 

ampere-hour is the rated capacity of the battery. There are a 

few types of lead acid deep cycle batteries: If lead acid 

batteries are maintained properly, they will function at 80-90% 

efficiency. To extend the life of the battery and maintain 

efficiency it is important to maintain a full charge under most 

condition. 

 

 INVERTER 

         

A power inverter, inverter or invertor is a power 

electronic device or circuitry that changes direct current (DC) 

to alternating current (AC). The resulting AC frequency 

obtained depends on the particular device employed. Inverters 

do the opposite of "converters" which were originally large 

electromechanical devices converting AC to DC. The input 

voltage, output voltage and frequency, and overall power 

handling depend on the design of the specific device or 

circuitry. The inverter does not produce any power; the power 

is provided by the DC source. 

 

CT and PT 

           

Current transformer is put in series with the line in 

which the current is to be measured. They are used to step 

down the current to such a level so that it can easily be 

measured by using an ammeter. Generally they are expressed 

as primary: secondary current ratio for e.g.: A 100:5 amp CT 

will have primary current of 100 Amp’s and secondary current 

of 5 Amp’s. 

           

Potential transformers are also known as voltage 

transformers and they are basically step down transformers 

with extremely accurate turn’s ratio. Potential transformers 
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step down the voltage of high magnitude to a lower voltage 

which can be measured with standard measuring instrument. 

These transformers have large number of primary turns and 

smaller number of secondary turns. A potential transformer is 

typically expressed in primary to secondary voltage ratio. For 

example, a 600:120 PT would mean the voltage across 

secondary is 120 volts when primary voltage is 600 volts. 

 

PIC CONTROLLER 

               

PIC is a family of modified Harvard architecture 

microcontrollers made by Microchip Technology, derived 

from the PIC1650 originally developed by General 

Instrument's Microelectronics Division. The name PIC 

initially referred to "Peripheral Interface Controller" now it is 

"PIC" only. 

 

 PICs are popular with both industrial developers and 

hobbyists alike due to their low cost, wide availability, large 

user base, extensive collection of application notes, 

availability of low cost or free development tools, and serial 

programming (and re-programming with flash memory) 

capability. 

 

LIQUID CRYSTAL DISPLAY (LCD) 

 

LCD is a type of display used in digital watches and 

many portable computers. LCD displays utilize to sheets of 

polarizing material with a liquid crystal solution between 

them. An electric current passed through the liquid causes the 

crystals to align so that light cannot pass through them. LCD 

technology has advanced very rapidly since its initial 

inception over a decade ago for use in lap top computers. 

Technical achievements has resulted in brighter displace, 

higher resolutions, reduce response times and cheaper 

manufacturing process 

 

IV. EXPERIMENTALSETUP 

 

This project consists of multiple power sources which 

are wind, solar and EB supply as shown in figure4.1. EB 

supply will get from electricity board and it will give an 

interruption whenever the system will go under maintenance 

or faults. To accommodate this interruption, this system 

consists of two other sources. Wind is a renewable energy and 

it supposed to feed the supply every month in the year.The 

Photovoltaic (PV) array converts the solar energy from the sun 

into useful electrical energy to feed the load through the 

inverter. 

              

Apart from these power sources, the battery banks are 

using in-between the load and input sources. Whenever all 

input fails, the battery will feed the supply to load (depends 

upon the capacity). And the battery banks will charge once the 

inputs were restored and fed to load. 

 

 
Figure4.1 Picture of Proposed Hardware Kit 

 

In cases where the PV voltage is lower than the 

battery voltage, the other power sources will deliver power to 

the load automatically whenever all the power sources fails, 

the battery will feed to the all over system. But when they 

have the same potential difference, they both feed the load and 

at that point in time, their currents jointly flow to the load 

since the load has lower potential. This means that during the 

day there will be always constant DC voltage at the DC bus 

system. 

 

The ct/pt at the output end is used to monitor the 

output voltage and current of the system as well as used in 

input side. When the AC voltage is less than or more than 

230V rms, it sends a signal to the logic control unit (PID 

controller) to stabilize the output voltage of the system by 

adjusting the width of the triggering pulses. Whenever the 

input is lower than the output, the controller (Fuzzy controller) 

takes the step to switch the input power source one to another 

by the way of logical functioning. In words, if the fuzzy 

controller output is 0, PID controller will not give any control 

signal to relay. If the fuzzy controller output is 1, PID 

controller will gives a control signal to relay and relay will act 

depends upon the needs. 

 

                     V .SOURCES OF ELECTRICITY 

 

  The stated sources of electricity few sources are 

costly and are applicable to very large scale electricity 

generations which are shown in table5.1 and table 5.2. An 

economic usage strategy is required to make the system 

reliable and cheaper. The following table discusses the priority 

assigned to different sources of electricity on the basis of 
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economy and availability.Table5.3 which tells about the 

comparison of base project and new project. 

 

Table5.1: Ease and economy of implementation of various 

sources of electricity 

 

 

Table5.2 : Priority of available choices of sources of                              

electricity 

Name of the 

source 

Priority(low/med/high) 

Summer Rainy winter 

Supply mains High High High 

Solar High Low Low 

Thermal Power Med Med Med 

Wind Med Med Med 

Nuclear Med High Med 

Tidal Low High Low 

 

Table5.3:Comparisonofproposedwithexistingsystem. 

 

 

VI. RESULTANDDISCUSSION 

 

Result of the proposed system has been Implemented 

and verified which is shown in figure6.1. Compare to base 

system, here the multiple power sources were enabled and 

connected to the load through battery banks. The power 

sources availabilities are displays through liquid crystal 

display (LCD).The display will show the output range or 

parameter once the load is enabled. 

 

 

Figure6.1 : Status of power sources 

 

The switching operation in-between the power 

sources are done by relay which is control by PIC controller. 

Fuzzy controller gives good dynamic response and having 

special ability to control the parameters. It controls PIC 

control by the way of logical functioning. By use of this 

controller, the efficiency of the project was increased.  

          

The discussion about the base system and proposed 

system is, proposed system is effectively making a switching 

operation by using of relay and there are no multiple power 

sources and switching operation in base system. PID controller 

having demerit to control the parameters and Fuzzy controller 

having special ability to control the parameter and from this 

the efficiency of the system will increase. At the of the 

discussion, the output of the system will protect and run 

constantly without any interruption by using this method. 

 

VII. CONCLUSION 

 

An uninterruptible power supply with multiple power 

sources by using fuzzy controller system has been presented, 

analyzed, simulated, and experimented. The results show that 

the developed system is efficient compare to base system with 

high speed dynamic response. Depends upon the application, 

the requirement of system power will vary. This specification 

finds application in industries and residential areas and it suits 

for everywhere where the load must to run in 24/7 without 

interruption. This project size and costs are vary depends upon 

the needs and specifications. This project will be 

implementing or constructing by adding the new power 

sources and controller aswell. 

 

VIII. FUTURESCOPE 

 

               In future, this system plays vital role at the location 

of emergency and critical load centers. We can extent the solar 

panels and wind source depends upon our need. This system 

has more chance to implement in future. Because of we are 

using renewable sources. The system battery will change 

whenever the updated version comes. Because of, we can 

change all the source modules whenever the new system 
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comes. So that, this system is more adopt for future 

implementation. 
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