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RESULTS  

 
 

Date Time Solar DC/DC  Battery Charge Load AC Inv. 

    Voltage Voltage Voltage Current Current Vout 

11/1/2013 8:20AM 19.5 V 14.3 V 11.2 V 2.4 A 2.2 A 157 V 

11/1/2013 3:20PM 18.9 V 14.2 V 11.1 V 2.3 A 2.1 A 158 V 

11/2/2013 9:30AM 18.7 V 14.1 V 11.3 V 2.2 A 2.2 A 159 V 

11/2/2013 4:30PM 18.2 V 14.1 V 11.1 V 2.1 A 2.0 A 157 V 

11/3/2013 7:30AM 18.3 V 14.1 V 11.2 V 2.1 A 2.0 A 160 V 

11/3/2013 3:54PM 18.6 V 14.2 V 11.2 V 2.2 A 2.1 A 159 V 

11/4/2013 8:30AM 19.2 V 14.2 V 11.9 V 2.2 A 2.1 A 160 V 

11/4/2013 3:30PM 19.1 V 14.2 V 11.9 V 2.4 A 2.0 A 158 V 

11/5/2013 7:20AM 19.0 V 14.1 V 12.1 V 2.2 A 2.2 A 160 V 

11/5/2013 1:25PM 18.9 V 14.2 V 12.8 V 2.2 A 2.1 A 159 V 

11/5/2013 4:00PM 18.9 V 14.1 V 13.3 V 2.2 A 2.1 A 159 V 

11/6/2013 10:00AM 18.7 V 14.2 V 12.0 V 2.1 A 2.0 A 158 V 

11/6/2013 3:27PM 18.4 V 14.2 V 11.9 V 2.1 A 2.0 A 158 V 

 

Average 18.8 V 14.2 V 11.8 V 2.2 A 2.1 A 158.6 V 

 

 
 

 
 

 

 
 

 

 
 

CONCEPTUAL FRAMEWORK 

 

 

 

ABSTRACT 

The control and operation of electronic systems relies and depends on the availability of the power supply. Rechargeable batteries have been more pervasively used as the energy storage and power source for various electrical and electronic systems and devices, such as communication 

systems, electronic devices, renewable power systems, electric vehicles, etc. However, the rechargeable batteries are subjected to the availability of the external power source when it is drained out. Because of the concern of battery life, environmental pollution and a possible energy crisis, the 

renewable solar energy has received an increasing attention in recent years. A fuzzy logic control based grid tied uninterruptible power supply integrating renewable solar energy can be used for electrical and electronic systems to produce power generation. This paper presents the design and 

implementation of fuzzy logic control based grid tied uninterruptible power supply integrating the renewable solar power energy system. The uninterruptible power supply (UPS) system is characterized by the rechargeable battery that is connected with the Photovoltaic Panel through the 

DC/DC converter, the utility AC through the AC/DC converter and the load is connected through the DC/AC converter. The whole operation is controlled by the fuzzy logic algorithm. A complete hardware prototype system model of the fuzzy logic control based on the grid tied 

uninterruptible power supply integrating with the renewable solar energy is designed and implemented. The operation and effectiveness of the proposed system is then demonstrated by the actual and real time implementation of the fuzzy logic control grid tied operation   uninterruptible power 

supply integrating renewable solar energy connected to the rechargeable battery bank and a PIC microcontroller platform for fuzzy logic control and operation. 
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DESIGN AND IMPLEMENTATION OF FUZZY LOGIC 

CONTROLLED UNITERRUPTIBLE POWER SUPPLY 

INTEGRATING RENEWABLE SOLAR ENERGY 

 FOR PHILIPPINE DEEP SEA MAPPING 

INTRODUCTION 
 

Nearly all electrical power comes from fossil fuels (e.g., coal and oil) and once that 

these fossil fuels have been burnt; they are gone forever. Burning the fossil fuels 

creates pollution; this in its turn is having a growing and adverse effect on the 

regulation of the earth’s climate. The more energy people use each day, then the less 

there is left for the future. There is a worldwide need to reduce the amount of energy 

consumption, and everybody has his part to play whether in industry, transport, 

business, construction, or at home. Consuming less energy and being more efficient in 

the way people run their homes will naturally save money and protect the environment 

as well. At the same time, it will help protect the environment and safeguard the 

future. The energy production has become expensive worldwide and its shortage has 

lead to intensified research studies for developing alternate sources of energy which 

are clean, pollution free, and eco friendly. Due to the increasing global interest on the 

conservation of environment, renewable energy systems are gaining attention in the 

recent years. Advanced solutions must be applied to design and control clean power 

generation, energy harvesting, and energy storage systems which must then guarantee 

efficiency, robustness, safety, reliability, and sustainability. Hence, using the 

electricity wisely is good for the environment which saves money in homes, 

businesses, and nation’s energy supply. One of the many ways of saving and 

controlling the use of electricity is to have a power supply. Known electronics 

equipment nowadays including household appliances used power supply in order to 

operate them. Without the power supply, it is impossible for us to run those 

appliances. A power supply is a device that supplies electrical energy to one or more 

electric loads. It may also refer to a device that converts one or another form of energy 

(e.g., mechanical, chemical, solar) into electrical energy. It is most commonly applied 

to devices that convert one form of electrical energy into another. In all aspects, every 

power supply needs an external power for it to run, and every power consumed by its 

load or electronic circuitry directly attached to it is proportional to the household 

power consumption, and power consumption is proportional to the bill of payments. 

Knowing the importance of power supply and its proper application can truly help 

conserved energy.  
 

OBJECTIVES OF THE STUDY 
 

(a) To design a fuzzy logic controller (FLC) for the uninterruptible power supply 

integrating solar energy with a power from the utility company.  

(b) To build and construct a prototype incorporating the solar energy source, utility 

AC source, and fuzzy logic controller for uninterruptible power supply.  

(c) To design the AC/DC converter for the utility AC source, the DC/DC converter for 

solar energy source, and the DC/AC converter for the load  

(d) To test the performance of the system. 

CONCLUSION 

A clean renewable source of energy is a challenging problem for electrical and electronic 

devices nowadays to provide uninterrupted electric power supply for continuous operation. 

This paper has presented a novel design and implementation of fuzzy logic control based 

grid tied uninterruptible power supply integrating environment friendly renewable solar 

energy. The proposed system utilizes the clean source of energy, which is solar and 

converts to electrical energy to facilitate the charging operation of the battery through the 

DC/DC converter and generates a constant active uninterruptible power supply to the load 

under normal runtime operating conditions. The system through fuzzy logic control 

automatically configures to utility AC in the absence of solar energy for storage demand in 

charging the battery and providing uninterruptible power supply to the dynamic load. The 

fuzzy logic control based grid tied uninterruptible power supply integrating with the 

renewable solar energy has been designed and implemented in a complete hardware 

prototype model. Results have clearly confirmed that the constructed prototype is 

remarkably effective as uninterruptible power supply. It significantly provides a smooth 

and continuous power supply to the electrical load being served with. The system can be 

easily used as uninterrupted power supply (UPS) for the electrical and electronic devices. 

METHODOLOGY 

 

 
 

The conceptual framework of this study comprises of the following namely the PV Panel, 

DC/DC, DC/AC, AC/DC converter, Fuzzy Logic Controller, Data logging via RS-232C 

serial interface and, LCD display The use of the battery allows the photovoltaic system to 

behave as a real source to the feeder so that it may exhibit constant voltage levels to the 

different loads.  












