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  نبذة مختصرة

التيار الكهربائي المتكرر   يتزايد الطلب على الكهرباء كل يوم وتواجه العديد من البلدان مشكلة انقطاع 

وانخفاض موارد الطاقة.  الهدف الرئيسي من العمل ھو تصميم وتنفيذ نظام لحل ھاتين المشكلتين من 

سي والتحول إلى العديد من مصادر الطاقة الأخرى مثل الطاقة خلال عدم الاعتماد على مصدر الإمداد الرئي

المتجددة مثل المولدات المحلية للطاقة الشمسية أو أي مصادر أخرى ، كما توفر ميزة إضافية لـ  .  أتمتة  

باستخدام يتم  الذي  التنبئي    نو.رديا  الاختيار  التحكم  لخوارزميات  العمل نموذج إشرافي  كما يعرض ھذا 

المثلى للمصدر واختيار أولوية التحميل يدوياً وعن طريق الإنترنت.  تم تطوير النظام واختباره    للإدارة

السائل   الكريستال  وشاشة  المرحلات  ووحدة (LCD) باستخدام  النظام  معلومات  عندما  LEDلعرض 

تصال  المحدد ھو الضوء.  ا   LEDيكون المصدر المحدد عبارة عن تغيير من مصدر إلى آخر يكون مؤشر  

أن   التجريبية  النتائج  تظهر  التشغيل.   أولوية  استيفاء شرط  ويبقى عليه عند  واحد  الحمل على مصدر 

 الجهاز يعمل بشكل صحيح تلقائياً ويدوياً وعلى الإنترنت.
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Abstract 

  

The demand of electricity is increasing every day and many country problem 

faced are frequent power cut and low energy resources additional problem is all 

the loads are supplied simultaneously at same time and that make rush current in 

the power supply. The main objective of the work is to design and implement 

system to solve both these problem by not relying on main supply source and 

switching into many other sources of energy like renewable i.e. solar energy local 

generator or any other sources, also provide additional advantage of the. 

automation for the selection which is done by using Adriano. Also this work 

presents a supervisory model predictive control algorithms for the optimal 

management of the source and load priority selection manually and by internet. 

The system was developed and tested using relays, liquid crystal display (LCD) 

to display the information of the system and LEDs unit whenever the selected 

source is a change from one source to another the specific LED is light. The load 

connection on one  supply and remains on it when the condition of priority of 

operation is met. Experimental results shows that the device work properly 

automatically, manually and internet . 
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Chapter One 

Introduction 

1.1 Introduction  

.  In developing countries like Nigeria, power instability and phase failure has posed a serious 

threat to our economic development. One of the factors that boost the economy of a country 

is its ability to supply a  steady and stable power supply. However, issues such as phase 

failure, phase imbalance or earth fault are main  causes that lead to unstable and erratic power 

supplies [1-2]. In some cases, the power lines are over loaded  leading to power trip-off by 

the circuit breakers or by the load shading process undertaken by distribution  authority. Most 

homes and office complexes where single phase supply is needed are supplied with two or 

three  phases power supply to allow change from one phase to another when there is 

fluctuation or complete outage of  power supply on a particular phase. This action is aimed 

at making sure that power is always available for use  by the appliances, but it is accompanied 

with its hazard because it is manually controlled; Hence, the need for an  automatic control 

(switching) system. The automatic switching systems can help to eliminate the manual  

control  technique mostly used in developing countries   Several works have been done in this 

regard, some of which interfaced three-phase supply to generators using various approaches 

with remarkable success over the years  The human activities is mostly dependent on 

electrical power supply. Today, an electrical power quality has become an important for 

human life styles. Better quality in power electric service is required to protect electric 

equipments. The more use of electronic devices may cause overloads and decrease the power 

quality. It is required to obtain  maximum efficiency. The fluctuation voltage mainly occurs  

due to the variation of the AC power supply system.  ssues such as phase failure, phase 

imbalance or earth fault are main causes that lead to unstable and erratic power supplies. In 

some cases, the power lines are over loaded leading to power trip-off by the circuit breakers 

or by the load shading process undertaken by distribution authority. Most homes and office 

complexes where single phase supply is needed are supplied with two or three phases power 

supply to allow change from one phase to another when there is fluctuation or complete 

outage of power supply on a particular phase. This action is aimed at making sure that power 

is always available for use by the appliances, but it is accompanied with its hazard because 

it is manually controlled; Hence, the need for an automatic control (switching) system. The 

automatic switching systems can help to eliminate the manual control technique mostly used 
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in developing countries. Several works have been done in this regard, some of which 

interfaced three-phase supply to generators using various approaches with remarkable 

success over the years The poor state of power supply in  developing countries, calls for 

alternatives  sources of power generation and automation  of electrical power generation to  

back up the  utility supply. Over time, automation of  electrical power supply has become so 

vital  as the rate of power outage is predominantly  high As a result of this power outage,  

developing countries like Nigeria,  experience slow development processes in  both the public 

and private sectors of their  economy. Investors from foreign lands do  not feel secure to come 

and set up business  or industries - in spite of the large market  made available in such 

populated nations,  because of frequent power failures  experienced. In addition, delicate 

processes  and operations such as surgery cases in  hospitals, transfer of money between 

banks,  data and information transfer at data centers,  require constant power supply in order 

to  prevent the loss of life or data resources  which could be very expensive to business 

operations.  Therefore, it is for these reasons that change  over or transfer switches were 

developed.  Initially, these switches were designed for  manual operations, but with an 

increase in  the technological advancement of electrical  power control and automation that, 

Automatic transfer  

1.2 Problem statement 

The problems to be addressed are the work of a control system on more than one different 

source in a modern and safe way for the user and at the same time ease of use, through a 

programmable system and control via the Arduino, automatic and manually through the 

application of a program and a connection to Wi-Fi, and this allows the user to control the 

different voltage sources for the load through the mobile or the computer 

 

1.3 Aim 

• Design and  of efficient automatic selecting power supply and selecting load device. 

•  The device can be controlled through the internet. 

•  Operating with different sources and loads.  
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Chapter Two 

 Background of the power selection and load management 

2.1 Introduction 

In this chapter, we deal with the Background of the power selection and load management 

that was used in the project and optimal system management. We used various elements from 

the voltage converter, the rectifier circuit, filter, Arduino, Wi-Fi, display screen, relay switch 

.... and the elements were carefully and modernly selected 

 

2.2 control system 

A control system manages, commands, directs, or regulates the behavior of other devices or 

systems using control loops. It can range from a single home heating controller using 

a thermostat controlling a domestic boiler to large industrial control systems which are used 

for controlling processes or machines or digital signal processing. 

2.2.1 What is Arduino 

Arduino is an open source programmable circuit board that can be integrated into a wide 

variety of makerspace projects both simple and complex. This board contains a 

microcontroller which is able to be programmed to sense and control objects in the physical 

world. By responding to sensors and inputs, the Arduino is able to interact with a large array 

of outputs such as LEDs, motors and displays. Because of it’s flexibility and low cost, 

Arduino has become a very popular choice for makers and makerspaces looking to create 

interactive hardware projects. Arduino was introduced back in 2005 in Italy by Massimo 

Banzi as a way for nonengineers to have access to a low cost, simple tool for creating 

hardware projects. Since the board is open-source, it is released under a Creative Commons 

license which allows anyone to produce their own board. If you search the web, you will 

find there are hundreds of Arduino compatible clones and variations available  but the only 

official boards have Arduino in it’s name. In the next section, we’re going to discuss a few 

https://en.wikipedia.org/wiki/Control_loop
https://en.wikipedia.org/wiki/Thermostat
https://en.wikipedia.org/wiki/Industrial_control_system
https://en.wikipedia.org/wiki/Process_(engineering)
https://en.wikipedia.org/wiki/Digital_signal_processing
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of the Arduino boards available and how they differ from each other.  Arduino is an open 

source platform used to build electronics projects.  

 

Fig 2.1 Picture showing the different types of Arduino 

 

2.2.2 Arduino UNO structures 

Introduction to the Arduino Board:  

Looking at the board from the top down, this is an outline of what you will see 

(parts of the board you might interact with in the course of normal use are 

highlighted):  

  

 

Fig 2. 2  Arduino 

✓ Analog Reference pin (orange)   

✓ Digital Ground (light green)   

✓ Digital Pins 2-13 (green)   
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✓ Digital Pins 0-1/Serial In/Out - TX/RX (dark green) - These pins cannot 

be used for digital i/o (digitalRead and digitalWrite) if you are also using 

serial communication (e.g. Serial.begin).   

✓ Reset Button - S1 (dark blue)   

✓ In-circuit Serial Programmer (blue-green)   

✓ Analog In Pins 0-5 (light blue)   

✓ Power and Ground Pins (power: orange, grounds: light orange)   

✓ External Power Supply In (9-12VDC) - X1 (pink)   

✓ Toggles External Power and USB Power (place jumper on two pins closest 

to desired supply) - SV1 (purple)   

✓ USB (used for uploading sketches to the board and for serial 

communication between the board and the computer; can be used to power 

the board) (yellow)   

  

Microcontrollers (datasheet) :  

ATmega328P (used on most recent boards)  

Digital I/O Pins  14 (of which 6 provide PWM output)  

Analog Input Pins  6 (DIP) or 8 (SMD)  

DC Current per I/O Pin  40 mA  

Flash Memory  32 KB  

SRAM  2 KB  

EEPROM  

  

 

 

1KB  

2.3 DC power source  for the control system 

Control voltages are often chosen based on what is common for an application or industry. 

Basic hardwired controls such as on/off switches and lights may use 120 Vac because it is a 
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readily available everywhere in North America. A large numberof motor control panels use 

480 Vac for hardwire control, some older applications utilize 277 Vac.  These potentials 

were originally selected because they are available directly from the utility with no need for 

a transformer needed. . On-vehicle applications favor 12 Vdc and other battery-friendly 

voltages and building HVAC systems traditionally use 24 Vac supplied by small 

transformers. 

 

2.3.1 Transformer   

A static electrical device consisting of two separate coils of wire wrapped around iron rods 

with only a small distance, the end  connected to the generator is called the primary winding, 

while the end connected to the load is called the secondary winding,   and the transformer is 

used to change the value of the voltage in the electric power transmission system that works 

on alternating current where The transformer cannot operate in DC systems. If the voltage 

of the secondary terminal is less than   the voltage of the primary terminal, the transformer is 

a step-down, but if the voltage of the secondary terminal is higher than   the voltage of the 

primary, the transformer will raise the voltage  The purpose of a transformer is to change an 

electric system quantity (e.g., voltage or current) from one level to another. A transformer is 

made up of two or more conductors wound around a single magnetic core, usually iron. The 

wound conductors, usually copper, are called windings. Transfer ratio of the transformer. 

 

 

Fig 2.3 Chart Transformer 

2.2.2 Types of electrical transformers 

a. In terms of frequency: 

• Very low frequency Transformers 

• Audio frequency Transformers 
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• High Frequency Transformers 

• electrical 

• IF frequency transformers 

The first type is used in electrical power systems. As for the last three types, they have several 

uses in appliances Communications and power supply circuits (DC/DC converter) used with 

protective devices in transfer stations 

b. In terms of conversion ratio: 

• "Step-up" fix  

• Step-down adapters 

• Transformer Auto 

Any transformer can act as a step-down transformer or a step-up transformer depending on 

the direction of the feed and there is no difference between the step-up transformer and the 

step-down transformer in any composition or design.The step-down transformer is step-

down, and vice versa. 

c. In terms of electrical function: 

• Transformers Power, which are the transformers used in electrical transmission 

networks and electrical generating stations. 

• Transformers Distribution” switches, which are the switches used in networks 

Electrical 

• Metering transformers are divided into two types:  Voltage Transformer and current 

Transformers  

d. in terms of shape: 

• Core type  

• Cortical type 
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Fig 2.4 Chart Transformer Core type 

 

• The skeletal or cortical type 

 

Fig 2.4 Chart Transformer cortical type 

e. in terms of facets 

• Single-sided adapter 

• The third part of the face 

2.2.3 Transformer installation 

The transformer consists of three main components: 

• Primary coil: It is a coil of insulated copper wire whose ends are connected to an 

alternating current source whose voltage is to be raised or lowered according to the type 

of transformer (voltage riser or reducer). 

• Coil Secondary: It is a coil of insulated copper wire and differs in number  Its windings 

are removed from the primary coil and connected to the load, and the two coils are 

magnetically connected only by the iron core. 
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• Core Iron: The iron core is made from strips of silicon transformer steel  Its thickness 

ranges between 3.0 mm - 5.0 mm and is electrically isolated to reduce the effect of    

current eddy” and these slices are assembled to form the magnetic core according to the 

design shape of the core for how these chips are arranged in the form of nets“Window” 

To reduce the effect of air gaps, the slices should be grouped so that they overlap each 

other in the successive layers so that the lengths of the successive slices in the core differ 

accordingly. Transformers are generally composed of two types according to the 

position of the primary and secondary windings around the magnetic core segments 

a. Transformer type Core 

b. Transformer type Shell 

2.3.1 AC to DC converter 

AC to DC Converters are one of the most important elements in power electronics. This is 

because there are a lot of real-life applications that are based on these conversions. The 

electrical circuits that transform alternating current (AC) input into direct current (DC) 

output are known as AC-DC converters. They are used in power electronic applications 

where the power input a 50 Hz or 60 Hz sine-wave AC voltage that requires power 

conversion for a DC output. 

2.3 2.   FULL-WAVE BRIDGE RECTIFIER CIRCUIT AND SMOOTHING FILTER 

Full wave rectifier work on pass  the current through the load is the same direction.  The full-

wave rectifier circuit with capacitor filter is shown in Fig.   The smoothing capacitor converts 

the full-wave rippled output of the rectifier into a smooth dc output voltage. 

 

Fig 2.5 FULL-WAVE BRIDGE RECTIFIER CIRCUIT 

Electric circuits that convert AC to DC are known as rectifiers. Rectifiers are classified into 

two types as Half Wave Rectifiers and Full Wave Rectifiers. Significant power is lost while 

using a half-wave rectifier and is not feasible for applications that need a smooth and steady 

supply. For a more smooth and steady supply, we use the full wave rectifiers. In this article, 

we will be looking into the working and characteristics of a full wave rectifier.  The circuit 

of the full wave rectifier can be constructed in two ways. The first method uses a centre 
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tapped transformer and two diodes. This arrangement is known as a centre tapped full wave 

rectifier. The second method uses a standard transformer with four diodes arranged as a 

bridge. This is known as a bridge rectifier. In the next section, we will restrict the discussion 

to the centre tapped full wave rectifier only. You can read our article on bridge rectifier to  

 

Fig 2.6 Centre-tap full wave 

The circuit of the full wave rectifier consists of a step-down transformer and two diodes that 

are connected and centre tapped. The output voltage is obtained across the connected load 

resistor. 

Frequently Asked Questions – FAQs 

What is a full wave rectifier? 

Full wave rectifiers convert both polarities of the input AC waveform to pulsating DC. 

Why do we use a capacitor in full wave rectifier circuit? 

A capacitor is used in the circuit to reduce the ripple factor. 

What is a centre tapped full wave rectifier? 

A centre tapped full wave rectifier is a type of rectifier that uses a centre tapped transformer 

and two diodes to convert the complete AC signal into DC signal. 

Where is a full wave rectifier used? 

A full wave rectifier is used in signal modulation and in electric welding. 

 

Advantages of Full Wave Rectifier 

• The rectification efficiency of full wave rectifiers is double that of half wave 

rectifiers. The efficiency of half wave rectifiers is 40.6% while the rectification 

efficiency of full wave rectifiers is 81.2%. 

https://byjus.com/physics/bridge-rectifier/
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• The ripple factor in full wave rectifiers is low hence a simple filter is required. 

The value of ripple factor in full wave rectifier is 0.482 while in half wave 

rectifier it is about 1.21. 

• The output voltage and the output power obtained in full wave rectifiers are 

higher than that obtained using half wave rectifiers. 

• The only disadvantage of the full wave rectifier is that they need more circuit 

elements than the half wave rectifier which makes, making it costlier. 

 

What are the disadvantages of full wave rectifiers? 

The full wave rectifiers are not suitable to use when a small voltage is required to be rectified. 

This is because, in a fullwave circuit, two diodes are connected in series and offer double 

voltage drop due to internal resistances. 

2.3.3 The Zener Diode Regulator 

Zener diode is a special type of device designed to operate in the zener breakdown region 

(reverse breakdown region), The breakdown voltage of a zener diode is carefully set by 

controlling the doping level during manufacture. Zener diode If the diode is heavily doped, 

zener breakdown occurs at low reverse voltages.On the other hand, if the diode is lightly 

doped, the zener breakdown occurs at high reverse voltages. Zener diodes are available with 

zener voltages in the range of 1.8V to 400V. Zener diode is heavily doped than the normal 

p-n junction diode. Hence, it has  very thin depletion region. Therefore, it allows more 

electric current than the normal p-n junction diodes. Zener diode allows electric current in 

forward direction like a normal diode but also allows electric current in the reverse direction 

if the applied reverse voltage is greater than the zener voltage. So, it is always connected in 

reverse direction because it is specifically designed to work under reverse bias. Zener diodes 

are the basic building blocks of electronic circuits and widely  used in all kinds of electronic 

equipments to protect electronic circuits from over voltage. Zener Diodes can be used to 

produce a stabilised voltage output with low ripple under varying load current conditions. 

By passing a small current through the diode from a voltage source, via a suitable current  

limiting resistor (RS).  The Zener diode will conduct sufficient current to maintain a voltage 

drop of Vout.  
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Fig 2.7 The Zener Diode Regulator 

 characteristics of zener diode 

The VI characteristics of a zener diode is shown in the below figure. When forward biased 

voltage is applied to the zener diode, it works like a normal diode. However, when reverse 

biased voltage is applied to the zener diode, it works in different manner. When reverse 

biased voltage is applied to a zener diode, it allows only a small amount of leakage current 

until the voltage is less than zener voltage. When reverse biased voltage applied to the zener 

diode reaches zener voltage, it starts allowing large amount of electric current. At this point, 

a small increase in reverse voltage will rapidly increases the ele 

Fig 2.8 characteristics of zener diode 

ctric current. Because of this sudden rise in electric current, breakdown occurs called zener 

breakdown. However, zener diode exhibits a controlled breakdown that does damage the 

device. 

2.4 Relay Modules 

A simple electromagnetic relay is made up of a solenoid, which is wire coiled around a soft 

iron core, an iron yoke that provides a low reluctance path for magnetic flux, a movable 

iron frame, and one or more sets of contacts. The three main types of relays are 
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electromechanical, solid-state, and reed  relay is an electrically operated switch. It consists 

of a set of input terminals for a single or multiple control signals, and a set of operating 

contact terminals. The switch may have any number of contacts in multiple contact forms, 

such as make contacts, break contacts, or combinations thereof Relays consist of three pins 

normaly open pin , normaly closed pin, common pin and coil. relay working idea it depends 

on magnetic field generated from the coil so there is power isolation between the coil and 

the switching pins so coils can be easily powered from Arduino by connecting VCC and 

GND bins. 

Relays are switches that open and close circuits electromechanically or electronically. Relays 

control one electrical circuit by opening and closing contacts in another circuit. As relay 

diagrams show, when a relay contact is normally open (NO), there is an open contact when 

the relay is not energized 

 

Fig 2.9 Relay Modules 

2.5 LCD DISPLAY: 

The display shows the state of operation of all the processes taken by the 

microcontroller. The voltage value and a the of all other values are shown on the lcd, 

and that makes the system lots more flexible for use.  The LCD interface is a link 

between the flat panel display module and the multimedia processor. Therefore, the 

interface can be separated or incorporated as part of the structure on the chip. 

Additionally, the application produces an image, and then the screen displays it using 

an LCD  The interface part of the project includes the use of an LCD display system, 

which satnds for LIQUID CRYSTAL DISPLAY. This component is specifically 

manufactured to be used with microcontrollers. It is used for displaying different 

messages on a small liquid crystal display. 
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2.5.1 LCD DISPLAY: Simple Model. 

The model described here is for its low price and great capabilities most frequently used 

in practice: 

– It can display messages in two lines with 16 characters each. 

– It can display all the letters of alphabet, Greek letters, punctuation marks, mathematical 

symbols etc. 

– It is also possible to display symbols made up by the user. 

– Other useful features include automatic message shift (left and right), cursor 

appearance, LED backlight etc.2-5-2 LCD Display Pins: 

 
Fig 2.10 LCD DISPLAY: Simple Model 

2.5.3 LCD Screen:  

 

An LCD screen can display two lines with 16 characters each. Every 

character consists of 5x8 or 5x11 dot matrix. This book covers a 5x8 

character display which is most commonly used 

2.5.4 LCD Memory: 

LCD display contains three memory blocks: 

1. DDRAM Display Data RAM; 

2. CGRAM Character Generator RAM. 



 

 

28 

 

2-6  ESP-8266 Wi-Fi Module 

The ESP8266 WiFi Module is a self contained SOC with integrated TCP/IP protocol stack 

that can give any microcontroller access to your WiFi network. The ESP8266 is capable of 

either hosting an application or offloading all Wi-Fi networking functions from another 

application processor. Each ESP8266 module comes pre-programmed with an AT command 

set firmware, meaning, you can simply hook this up to your Arduino device and get about as 

much WiFi-ability as a WiFi Shield offers (and that’s just out of the box) The ESP8266 

module is an extremely cost effective board with a huge, and ever growing, community  This 

module has a powerful enough on-board processing and storage capability that allows it to 

be integrated with the sensors and other application specific devices through its GPIOs with 

minimal development up-front and minimal loading during runtime. Its high degree of on-

chip integration allows for minimal external circuitry, including the front-end module, is 

designed to occupy minimal PCB area. The ESP8266 supports APSD for VoIP applications 

and Bluetooth co-existance interfaces, it contains a self-calibrated RF allowing it to work 

under all operating conditions, and requires no external RF parts.There is an almost limitless 

fountain of information available for the ESP8266, all of which has been provided by 

amazing community support. In the Documents section below you will find many resources 

to aid you in using the ESP8266, even instructions on how to transforming this module into 

an IoT (Internet of Things) solution! 

 

 

Fig 2.10 ESP-8266 Wi-Fi Module 

 

Features: 

❖ 802.11 b/g/n 

❖ Wi-Fi Direct (P2P), soft-AP 

❖ Integrated TCP/IP protocol stack 

❖ Integrated TR switch, balun, LNA, power amplifier and matching network 
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❖ Integrated PLLs, regulators, DCXO and power management units 

❖ +19.5dBm output power in 802.11b mode 

❖ Power down leakage current of <10uA 

❖ 1MB Flash Memory 

❖ Integrated low power 32-bit CPU could be used as application processor 

❖ SDIO 1.1 / 2.0, SPI, UART 

❖ STBC, 1×1 MIMO, 2×1 MIMO 

❖ A-MPDU & A-MSDU aggregation & 0.4ms guard interval 

❖ Wake up and transmit packets in < 2ms 

❖ Standby power consumption of < 1.0mW (DTIM3) 

Specification of ESP 8266: 

❖ Wi-Fi Direct (P2P), soft-AP 

❖ Integrated TCP/IP protocol stack 

❖ Integrated TR switch, balun, LNA, power amplifier and matching network 

❖ Integrated PLLs, regulators, DCXO and power management units 

❖ 19.5dBm output power in 802.11b mode 

❖ Power down leakage current of <10uA 

❖ 1MB Flash Memory 

❖ Integrated low power 32-bit CPU could be used as application processor 

❖ Standby power consumption of < 1.0mW (DTIM3) 
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Chapter Three 

Sourse selection and load management Design Algorithms 

3.1 Introduction 

In this chapter, we deal with Sourse selection and load management design algorithms, through 

programming and the explained algorithms that show the work and user control that facilitate the 

handling of the device. The programming code was done in a confessional manner. This work is 

the heart of the system and the main element of the device. The following algorithms in the chapter 

explain in detail the work of the program and the system 

 

3.2 Block Diagram of the System 

The following figure shows the circuit block diagram.  

 

Fig 3.1  Block Diagram of the System 

3.3 Operation modes:  

3.3.1 source selection with priority level mode : 

In this mode the selection device connect any load that work at this mode for any source that turned 

on, based on priority level for sources (Appendix A).  

Example:  
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If priority level for sources, Red=Low, Green=High, Blue=moderate. Where load 2 work at Source 

selection mode.  

If the status of sources, Red=on, Green=off, Blue=on.  

Then the device will connect Source Blue with load 2. 

Properties of this mode : 

a- This mode need at least two Sources and one load.  

b- Can connect more than one load for any source.  

c- Priority principle applies to sources only. 

 

Fig 3.2 source selection with priority level mode 

3.3.2 Load Selection mode : 

In this mode the selection device connect any load that work at this mode for any source that 

turned on, based on priority level for sources and loads.  

Example:  

If priority level for sources, Red=Low, Green=High, Blue=moderate. And priority level for 

loads, load 1=Low, load 2=High. Where load 1 and load 2 work with outomatic load selection 

mode.  

If the status of sources, Red=on, Green=off, Blue=on.  

Then the device will connect Source Red with load 1, and Blue with load 2. 

 

Properties of this mode : 

a- This mode need at least two Sources and two loads.  

b- Can not connect more than one load for any source.  

c- Priority principle applies to sources and loads. 
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Fig 3.3 Load Selection mode 

3.3.3 Manual on-off mode : 

In this mode the selection device will connect any source to any load based on the user 

option, without any requirements.  

Example: If the user select connect source Red to Load 1, So the device will connect Red 

to load 1 always.  

Properties of this mode : 

a- This mode need at least one Source and one load.  

b- Can connect more than one load for any source.  

c- Priority principle is not applied. 

 

Fig 3.4  Manual on-off mode 
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3.3.4 Automatic on-off mode : 

In this mode the selection device will connect any source to any load based on the user option, If 

and only if the status of the source that user was selected it is on.  

Example: If the user select connect source Blue to Load 1, So the device will connect Blue to load 

1 If source Blue on, elese will disconnect load 1.  

Properties of this mode : 

a- This mode need at least one Source and one load.  

b- Can connect more than one load for any source.  

c- Priority principle is not applied. 

 

Fig 3.5  Automatic on-off mode 

3.3.5 Multi mode : 

In this mode the device will work with more than one of previous modes.  

Example : Load 1 work with outomatic on-off mode at source red. And load 2 work with outomatic 

source selection mode at priority level ,Red=Low, Green=High, Blue=moderate.  

Where status sources, Red=off, Green=on, Blue=on.  

So the status of  load 1 is not connect to any load. And load 2 connect to Green. 
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Chapter four   

 

Circuit design implementation and results 

4.1 Introduction 

This chapter deals with Circuit design implementation and results and shows the abstracts of the 

system and the device to be worked on the project. The figures and images in this chapter show the 

main connection of the system and the emulator was used in some images and also real images of 

the device as well as the application control 

 

4.2 Circuit Diagram 

The following figure shows the circuit diagram that we implementation it by using simulation 

programm.  

 

Fig 4.1  Circuit Diagram 
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4.3 The Project Implementation 

• We used three sources with three transformers, then connect the secondary side of the 

transformers to AC to DC converter that has output voltage about 5v. And we connect the 

output of the A/D converter into Arduino. 

• We connect LCD display with Arduino to show the state and voltage level for sources. 

• We used six relays (three for each load) in order to control the loads. 

• And we used ESP-8266 Wi-Fi module to show the state of the device and in order to control 

it through the internet. 

• We have developed a web program in order to control it through the internet by using Wi-

Fi technology. 
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Fig 4.2 Actual photos of the project 

 4.4 Results of the test 

 

Table (4.1) show the practical result of using the manual on-off mode. 

Load Source User output state 

selection 

Source - Load state 

L1 …… off L1 disconnect 

L2 Blue on L2 connect with Blue 

L1 Red on L1 connect with Red 

 

Table (4.2) show the practical result of using the automatic on-off mode.  

Load Source Source state Source - Load state 

L1 Red off L1 disconnect 

L2 Green on L2 connect with Green 

L2 Red on L1 connect with Red 

 

Table (4.3) show the practical result of using the automatic source selection mode.  

Load Source state Source priority level Source - Load state 

L1 R=on, G=on, B=on P-G-B L1 connect with R 

L1 R=off, G=on, B=on P-G-B L1 connect with G 
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L2 R=on, G=off, B=on G-B-R L2 connect with B 

 

Table (4.4) show the practical result of using the automatic load selection mode.  

Load priority level Source state Source priority level Source - Load state 

L2-L1 R=on, G=on, B=on R-G-B L2 connect with R 

L1 connect with G 

L1-L2 R=off, G=on, B=on G-B-R L1 connect with G 

L2 connect with B 
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5.2 Future work 
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Chapter five  

 

Conclusions and future Work  

5.1 Conclusions  

Automatic supply and load selection has been designed and constructed. The prototype of the 

system worked according to specification and quite satisfactory. It is easy to operate, and it 

provides a high level of power supply when there are power outages. Finally, it reduces stress 

associated with manual changing. The performance of the designed work as demonstrated by the 

prototype shows high efficiency of operation with respect to the desired aim. 

5.2 Future work   

Design part for automatic load selection. 

Improved the performance of the application against overload voltage. 

Improved time delay in the project. 
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Appendix A 

Implementation Code: 

i. Arduino Code: 
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ii. ESP-8266 code : 
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