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INTRODUCTION


                      Many of our costly appliances require three-phase AC supply for operation. Failure of any of the phases makes the appliance prone to erratic functioning and may even lead to failure. Hence it is of paramount importance to monitor the availability of the three-phase supply and switch off the appliance in the event of failure of one or two phases. The power to the appliance should resume with the availability of all phases of the supply with certain time delay in order to avoid surges and momentary fluctuations. The complete description of a three phase appliance protector is described here. User lines connected to power supply lines can be disconnected there from by a connect/disconnect switch. An isolation rectifier circuit connected across the each phase wit operational relays. Output of the rectifier circuit controlled by a timer and through that timer operates the switch. The timer restores the connection in failure of any one or two phases.
1. A protection device for an electrical machine appliance or installation, comprising: 
Contactor switch connected between a plurality of supply lines and respective user lines to be protected and connectable to a load. An each isolating rectifier circuit element having an input side connected across each phase side point and a neutral point which can be at a ground potential, and an output side electrically isolated from coil side of operational relay along with led and free wheeling diode. A timer connected to an coil said operational relay and connected with contactor switch for automatically disconnecting said user lines from said supply lines upon the failure of any one phase or two phases, and for automatically reconnecting said user lines with said supply lines upon presents of all the three phases with certain time delay. An each isolating rectifier circuit is connected from secondary side of each step-down transformer. And a primary side of each step-down transformer is connected from each phase to neutral.
2. A protection device for an electrical machine appliance or installation, comprising:
A contactor switch connected between a plurality of supply lines and respective user lines to be protected and connectable to a load. An isolating rectifier circuit element having an input side connected across secondary side of step-down transformer, and an output side electrically isolated from coil said of operational relay.
                           CIRCUIT ELEMENTS
1. RELAY:-

A relay is an electrically operated switch. Many relays use an electromagnet to operate a switching mechanism, but other operating principles are also used. Relays find applications where it is necessary to control a circuit by a low-power signal, or where several circuits must be controlled by one signal. The first relays were used in long distance telegraph circuits, repeating the signal coming in from one circuit and re-transmitting it to another. Relays found extensive use in telephone exchanges and early computers to perform logical operations. A type of relay that can handle the high power required to directly drive an electric motor is called a contactor. Solid-state relays control power circuits with no moving parts, instead using a semiconductor device to perform switching. Relays with calibrated operating characteristics and sometimes multiple operating coils are used to protect electrical circuits from overload or faults; in modern electric power systems these functions are performed by digital instruments still called "protection relays".


Basic design and operation:
                                        A simple electromagnetic relay consists of a coil of wire surrounding a soft iron core, an iron yoke, which provides a low reluctance path for magnetic flux, a movable iron armature, and a set, or sets, of contacts; two in the relay pictured. The armature is hinged to the yoke and mechanically linked to a moving contact or contacts. It is held in place by a spring so that when the relay is de-energized there is an air gap in the magnetic circuit. In this condition, one of the two sets of contacts in the relay pictured is closed, and the other set is open. 
Other relays may have more or fewer sets of contacts depending on their function. The relay in the picture also has a wire connecting the armature to the yoke. This ensures continuity of the circuit between the moving contacts on the armature, and the circuit track on the printed circuit board (PCB) via the yoke, which is soldered to the PCB.
   [image: http://upload.wikimedia.org/wikipedia/commons/thumb/0/05/Relay_Parts.jpg/220px-Relay_Parts.jpg]          [image: http://upload.wikimedia.org/wikipedia/commons/3/39/Relay2.jpg] 
             Simple electromechanical relay	      Small relay as used in electronics
               When an electric current is passed through the coil, the resulting magnetic field attracts the armature and the consequent movement of the movable contact or contacts either makes or breaks a connection with a fixed contact. If the set of contacts was closed when the relay was de-energized, then the movement opens the contacts and breaks the connection, and vice versa if the contacts were open. When the current to the coil is switched off, the armature is returned by a force, approximately half as strong as the magnetic force, to its relaxed position. Usually this force is provided by a spring, but gravity is also used commonly in industrial motor starters. Most relays are manufactured to operate quickly. In a low voltage application, this is to reduce noise. In a high voltage or high current application, this is to reduce arcing.
 	When the coil is energized with direct current, a diode is often placed across the coil to dissipate the energy from the collapsing magnetic field at deactivation, which would otherwise generate a voltage spike dangerous to circuit components. Some automotive relays already include a diode inside the relay case. Alternatively a contact protection network, consisting of a capacitor and resistor in series, may absorb the surge. If the coil is designed to be energized with alternating current (AC), a small copper ring can be crimped to the end of the solenoid. This "shading ring" creates a small out-of-phase current, which increases the minimum pull on the armature during the AC cycle. 
By analogy with functions of the original electromagnetic device, a solid-state relay is made with a thyristor or other solid-state switching device. To achieve electrical isolation an optocoupler can be used which is a light-emitting diode (LED) coupled with a photo transistor.
[image: C:\Users\Gayakwad\Desktop\relay256.gif]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. 
NO = Normally Open, COM is connected to this when the relay coil is on. 
Connect to COM and NO if you want the switched circuit to be on when the relay coil is on. Connect to COM and NC if you want the switched circuit to be on when the relay coil is off. 
Protection diodes for relays:
                               Transistors and ICs must be protected from the brief high voltage produced when a relay coil is switched off. The diagram shows how a signal diode (eg 1N4148) is connected 'backwards' across the relay coil to provide this protection. 
Current flowing through a relay coil creates a magnetic field which collapses suddenly when the current is switched off. The sudden collapse of the magnetic field induces a brief high voltage across the relay coil which is very likely to damage transistors and ICs. The protection diode allows the induced voltage to drive a brief current through the coil (and diode) so the magnetic field dies away quickly rather than instantly. This prevents the induced voltage becoming high enough to cause damage to transistors and ICs. 
Applications:

Relays are used to and for: Control a high-voltage circuit with a low-voltage signal, as in some types of modems or audio amplifiers, Control a high-current circuit with a low-current signal, as in the starter solenoid of an automobile, Detect and isolate faults on transmission and distribution lines by opening and closing circuit breakers (protection relays),
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/f/fa/ACRelay.jpg/150px-ACRelay.jpg]
                            RELAY
A DPDT AC coil relay with "ice cube" packaging Isolate the controlling circuit from the controlled circuit when the two are at different potentials, for example when controlling a mains-powered device from a low-voltage switch. The latter is often applied to control office lighting as the low voltage wires are easily installed in partitions, which may be often moved as needs change. They may also be controlled by room occupancy detectors in an effort to conserve energy,
            Logic functions. For example, the Boolean AND function is realised by connecting normally open relay contacts in series, the OR function by connecting normally open contacts in parallel. The change-over or Form C contacts perform the XOR (exclusive or) function. Similar functions for NAND and NOR are accomplished using normally closed contacts. The Ladder programming language is often used for designing relay logic networks.  
     Before vacuum tubes and transistors, relays were used as logical elements in digital computers. See ARRA (computer), Harvard Mark II, Zuse Z2, and Zuse Z3.
    Because relays are much more resistant than semiconductors to nuclear radiation, they are widely used in safety-critical logic, such as the control panels of radioactive waste-handling machinery.
Time delay functions:
Relays can be modified to delay opening or delay closing a set of contacts. A very shorts (a fraction of a second) delay would use a copper disk between the armature and moving blade assembly. Current flowing in the disk maintains magnetic field for a short time, lengthening release time. For a slightly longer (up to a minute) delay, a dashpot is used. A dashpot is a piston filled with fluid that is allowed to escape slowly. The time period can be varied by increasing or decreasing the flow rate. For longer time periods, a mechanical clockwork timer is installed.
2. 4-POLES CONTACTOR:
A contactor is an electrically controlled switch used for switching a power circuit, similar to relay except with higher amperage ratings. A contactor is controlled by a circuit which has a much lower power level than the switched circuit. Contactors come in many forms with varying capacities and features. Unlike a circuit breaker, a contactor is not intended to interrupt a short circuit current. Contactors range from those having a breaking current of several amps and 24 V DC to thousands of amps and many kilovolts. The physical size of contactors ranges from a device small enough to pick up with one hand, to large devices approximately a meter (yard) on a side. Contactors are used to control electric motors, lighting, heating, capacitor banks, and other electrical loads.
[image: DIL contactors DILMP]











                                                                   CONTACTOR

Operating Principle:
                                         Unlike general-purpose relays, contactors are designed to be directly connected to high-current load devices. Relays tend to be of lower capacity and are usually designed for both normally closed and normally open applications. Devices switching more than 15 amperes or in circuits rated more than a few kilowatts are usually called contactors. Apart from optional auxiliary low current contacts, contactors are almost exclusively fitted with normally open contacts. Unlike relays, contactors are designed with features to control and suppress the arc produced when interrupting heavy motor currents. When current passes through the electromagnet, a magnetic field is produced, which attracts the moving core of the contactor. The electromagnet coil draws more current initially, until its inductance increases when the metal core enters the coil.
The moving contact is propelled by the moving core; the force developed by the electromagnet holds the moving and fixed contacts together. When the contactor coil is de-energized, gravity or a spring returns the electromagnet core to its initial position and opens the contacts. For contactors energized with alternating current, a small part of the core is surrounded with a shading coil, which slightly delays the magnetic flux in the core. The effect is to average out the alternating pull of the magnetic field and so prevent the core from buzzing at twice line frequency.
Most motor control contactors at low voltages (600 volts and less) are air break contactors; i.e., ordinary air surrounds the contacts and extinguishes the arc when interrupting the circuit. Modern medium-voltage motor controllers use vacuum contactors.
Motor controls contactors can be fitted with short-circuit protection (fuses or circuit breakers), disconnecting means, overload relays and an enclosure to make a combination starter.
Applications:
Lighting control
Contactors are often used to provide central control of large lighting installations, such as an office building or retail building. To reduce power consumption in the contactor coils, latching contactors are used, which have two operating coils. 
One coil, momentarily energized, closes the power circuit contacts, which are then mechanically held closed; the second coil opens the contacts.
Magnetic starter

A magnetic starter is a contactor designed to provide power to electric motors. The magnetic starter has an overload relay, which will open the control voltage to the starter coil if it detects an overload on a motor. Overload relays may rely on heat produced by the motor current to operate a bimetal contact or release a contact held closed by a low-melting-point alloy. 
[bookmark: Contactor]The overload relay opens a set of contacts that are wired in series with the supply to the contactor feeding the motor. The characteristics of the heaters can be matched to the motor so that the motor is protected against overload. Recently, microprocessor-controlled motor protection relays offer more comprehensive protection of motors.When a relay is used to switch a large amount of electrical power through its contacts, it is designated by a special name: contactor. Contactors typically have multiple contacts, and those contacts are usually (but not always) normally-open, so that power to the load is shut off when the coil is de-energized. Perhaps the most common industrial use for contactors is the control of electric motors. 
[image: http://sub.allaboutcircuits.com/images/04042.png][image: ]
                 
                                                BASIC DIAGRAM OF CONTACTOR

The top three contacts switch the respective phases of the incoming 3-phase AC power, typically at least 480 Volts for motors 1 horsepower or greater. The lowest contact is an "auxiliary" contact which has a current rating much lower than that of the large motor power contacts, but is actuated by the same armature as the power contacts. 
The auxiliary contact is often used in a relay logic circuit, or for some other part of the motor control scheme, typically switching 120 Volt AC power instead of the motor voltage. One contactor may have several auxiliary contacts, either normally-open or normally-closed, if required. 
[bookmark: Overload_heater][bookmark: Heater,_overload]
The three "opposed-question-mark" shaped devices in series with each phase going to the motor are called overload heaters. Each "heater" element is a low-resistance strip of metal intended to heat up as the motor draws current. If the temperature of any of these heater elements reaches a critical point (equivalent to a moderate overloading of the motor), a normally-closed switch contact (not shown in the diagram) will spring open. 
         This normally-closed contact is usually connected in series with the relay coil, so that when it opens the relay will automatically de-energize, thereby shutting off power to the motor. We will see more of this overload protection wiring in the next chapter. Overload heaters are intended to provide over current protection for large electric motors, unlike circuit breakers and fuses which serve the primary purpose of providing over current protection for power conductors. Overload heater function is often misunderstood. They are not fuses; that is, it is not their function to burn open and directly breaks the circuit as a fuse is designed to do.
       Rather, overload heaters are designed to thermally mimic the heating characteristic of the particular electric motor to be protected. All motors have thermal characteristics, including the amount of heat energy generated by resistive dissipation (I2R), the thermal transfer characteristics of heat "conducted" to the cooling medium through the metal frame of the motor, the physical mass and specific heat of the materials constituting the motor, etc. These characteristics are mimicked by the overload heater on a miniature scale: when the motor heats up toward its critical temperature, so will the heater toward its critical temperature, ideally at the same rate and approach curve. Thus, the overload contact, in sensing heater temperature with a thermo-mechanical mechanism, will sense an analogue of the real motor. If the overload contact trips due to excessive heater temperature, it will be an indication that the real motor has reached its critical temperature (or, would have done so in a short while). After tripping, the heaters are supposed to cool down at the same rate and approach curve as the real motor, so that they indicate an accurate proportion of the motor's thermal condition, and will not allow power to be re-applied until the motor is truly ready for start-up again.
3. 555 TIMER IC:
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/2/21/Signetics_NE555N.JPG/220px-Signetics_NE555N.JPG]                   [image: http://upload.wikimedia.org/wikipedia/commons/thumb/c/c7/555_Pinout.svg/220px-555_Pinout.svg.png]
                                          
                                                                            555 TIMER IC

The 555 Timer IC is an integrated circuit (chip) implementing a variety of timer and multivibrator applications. The IC was designed by Hans R. Camenzind in 1970 and brought to market in 1971 by Signetics (later acquired by Philips). 
The original name was the SE555 (metal can)/NE555 (plastic DIP) and the part was described as "The IC Time Machine". It has been claimed that the 555 gets its name from the three 5 kΩ resistors used in typical early implementations, but Hans Camenzind has stated that the number was arbitrary. The part is still in wide use, thanks to its ease of use, low price and good stability. As of 2003[update], it is estimated that 1 billion units are manufactured every year. 
              Depending on the manufacturer, the standard 555 package includes over 20 transistors, 2 diodes and 15 resistors on a silicon chip installed in an 8-pin mini dual-in-line package. Variants available include the 556 (a 14-pin DIP combining two 555s on one chip), and the 558 (a 16-pin DIP combining four slightly modified 555s with DIS & THR connected internally, and TR falling edge sensitive instead of level sensitive).
    Ultra-low power versions of the 555 are also available, such as the 7555 and TLC555.[5] The 7555 requires slightly different wiring using fewer external components and less power.
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/1/17/NE555_Bloc_Diagram.svg/220px-NE555_Bloc_Diagram.svg.png]

The 555 has three operating modes:
                    Monostable mode: In this mode, the 555 functions as a "one-shot". Applications include timers, missing pulse detection, bouncefree switches, touch switches, frequency divider, capacitance measurement, pulse-width modulation (PWM) etc
Astable: Free running mode: the 555 can operate as an oscillator. Uses include LED and lamp flashers, pulse generation, logic clocks, tone generation, security alarms, pulse position modulation, etc.
Bistable mode or Schmitt trigger:  The 555 can operate as a flip-flop, if the DIS pin is not connected and no capacitor is used. Uses include bouncefree latched switches, etc.
Monostable mode
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/1/19/555_Monostable.svg/220px-555_Monostable.svg.png]     
  Schematic of a 555 in monostable mode
The relationships of the trigger signal, the voltage on C and the pulse width in monostable modeIn the monostable mode, the 555 timer acts as a “one-shot” pulse generator. The pulse begins when the 555 timer receives a signal at the trigger input that falls below a third of the voltage supply. The width of the pulse is determined by the time constant of an RC network, which consists of a capacitor (C) and a resistor (R). The pulse ends when the charge on the C equals 2/3 of the supply voltage. The pulse width can be lengthened or shortened to the need of the specific application by adjusting the values of R and C.[6]

The pulse width of time t, which is the time it takes to charge C to 2/3 of the supply voltage, is given by
[image: t = RC\ln(3) \approx 1.1
  RC]
Bistable Mode:
In bistable mode, the 555 timer acts as a basic flip-flop. The trigger and reset inputs (pins 2 and 4 respectively on a 555) are held high via pull-up resistors while the threshold input (pin 6) is simply grounded. Thus configured, pulling the trigger momentarily to ground acts as a 'set' and transitions the output pin (pin 3) to Vcc (high state). Pulling the reset input to ground acts as a 'reset' and transitions the output pin to ground (low state). No capacitors are required in a bistable configuration. Pins 5 and 7 (control and discharge) are left floating.

Astable mode:
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/3/3d/555_Astable_Diagram.svg/220px-555_Astable_Diagram.svg.png]           
      		  555 IN ASTABLE
Standard 555 Astable Circuit:
In astable mode, the '555 timer ' puts out a continuous stream of rectangular pulses having a specified frequency. Resistor R1 is connected between VCC and the discharge pin (pin 7) and another resistor (R2) is connected between the discharge pin (pin 7), and the trigger (pin 2) and threshold (pin 6) pins that share a common node. Hence the capacitor is charged through R1 and R2, and discharged only through R2, since pin 7 has low impedance to ground during output low intervals of the cycle, therefore discharging the capacitor.
In the actable mode, the frequency of the pulse stream depends on the values of R1, R2 and C:
[image: f = \frac{1}{\ln(2) \cdot C \cdot (R_1 + 
2R_2)}]

                                   The high time from each pulse is given by
[image: \mathrm{high} = \ln(2) \cdot (R_1 + R_2) \cdot
 C]
                                 And the low time from each pulse is given by
[image: \mathrm{low} = \ln(2) \cdot R_2 \cdot C]
Where R1 and R2 are the values of the resistors in ohms and C is the value of the capacitor in farads.
To achieve a duty cycle of less than 50% a diode can be added in parallel with R2 towards the capacitor. This bypasses R2 during the high part of the cycle so that the high interval depends only on R1 and C1. 
4. DIODE: 
[image: Mini%20Projects/My%20Documents/Diode_files/250px-Diode_3D_and_ckt.png]
                                                                                 DIODE
In electronics, a diode is a two-terminal electronic component that conducts electric current in only one direction. The term usually refers to a semiconductor diode, the most common type today. This is a crystalline block of semiconductor material connected to two electrical terminals. A vacuum tube diode (now little used except in some high-power technologies) is a vacuum tube with two electrodes; a plate and a cathode.
                        The most common function of a diode is to allow an electric current to pass in one direction (called the diode's forward direction) while blocking current in the opposite direction (the reverse direction). Thus, the diode can be thought of as an electronic version of a check valve. This unidirectional behavior is called rectification, and is used to convert alternating current to direct current, and to extract modulation from radio signals in radio receivers.
However, diodes can have more complicated behavior than this simple on-off action, due to their complex non-linear electrical characteristics, which can be tailored by varying the construction of their P-N junction. These are exploited in special purpose diodes that perform many different functions. For example, specialized diodes are used to regulate voltage (Zener diodes), to electronically tune radio and TV receivers (varactor diodes), to generate radio frequency oscillations (tunnel diodes), and to produce light (light emitting diodes).Diodes were the first semiconductor electronic devices. The discovery of crystals' rectifying abilities was made by German physicist Ferdinand Braun in 1874. The first semiconductor diodes, called cat's whisker diodes were made of crystals of minerals such as galena. Today most diodes are made of silicon, but other semiconductors such as germanium are sometimes used.
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/4/4b/Diodes.jpg/220px-Diodes.jpg]Semiconductor diodes:
                                                                                       
              A modern semiconductor diode is made of a crystal of semiconductor like silicon that has impurities added to it to create a region on one side that contains negative charge carriers (electrons), called n-type semiconductor, and a region on the other side that contains positive charge carriers (holes), called p-type semiconductor. 
The diode's terminals are attached to each of these regions. The boundary within the crystal between these two regions, called a PN junction, is where the action of the diode takes place. The crystal conducts conventional current in a direction from the p-type side (called the anode) to the n-type side (called the cathode), but not in the opposite direction.
Another type of semiconductor diode, the Schottky diode, is formed from the contact between a metal and a semiconductor rather than by a p-n junction.
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/a/a5/Diode-IV-Curve.svg/500px-Diode-IV-Curve.svg.png]
                      FIG 2.4.3  I–V characteristics of a P-N junction diode (not to scale).
At higher currents the forward voltage drop of the diode increases. A drop of 1 V to 1.5 V is typical at full rated current for power diodes.
Applications:
                                      Radio demodulation, Power conversion, Over-voltage protection, Logic gates, Ionizing radiation detectors, Temperature measurements, Current steering.

5. Light-emitting diode:                            
                                        A light-emitting diode (LED) (pronounced) is a semiconductor light source. LEDs are used as indicator lamps in many devices, and are increasingly used for lighting. Introduced as a practical electronic component in 1962, early LEDs emitted low-intensity red light, but modern versions are available across the visible, ultraviolet and infrared wavelengths, with very high brightness.
[image: RBG-LED.jpg]
              					LEDS
 The LED is based on the semiconductor diode. When a diode is forward biased (switched on), electrons are able to recombine with holes within the device, releasing energy in the form of photons.
 This effect is called electroluminescence and the color of the light (corresponding to the energy of the photon) is determined by the energy gap of the semiconductor. 
An LED is usually small in area (less than 1 mm2), and integrated optical components are used to shape its radiation pattern and assist in reflection. LEDs present many advantages over incandescent light sources including lower energy consumption, longer lifetime, improved robustness, smaller size, faster switching, and greater durability and reliability. However, they are relatively expensive and require more precise current and heat management than traditional light sources. Current LED products for general lighting are more expensive to buy than fluorescent lamp sources of comparable output.
They also enjoy use in applications as diverse as replacements for traditional light sources in aviation lighting, automotive lighting (particularly indicators) and in traffic signals. The compact size of LEDs has allowed new text and video displays and sensors to be developed, while their high switching rates are useful in advanced communications technology. Infrared LEDs are also used in the remote control units of many commercial products including televisions, DVD players, and other domestic appliances.


6. TRANSISTOR:

[image: ]             [image: http://upload.wikimedia.org/wikipedia/en/thumb/2/2c/Transistorer_%28croped%29.jpg/200px-Transistorer_%28croped%29.jpg]
                                                        	TRANSISTOR
A transistor is a semiconductor device used to amplify and switch electronic signals. It is made of a solid piece of semiconductor material, with at least three terminals for connection to an external circuit.
 A voltage or current applied to one pair of the transistor's terminals changes the current flowing through another pair of terminals. Because the controlled (output) power can be much more than the controlling (input) power, the transistor provides amplification of a signal. Today, some transistors are packaged individually, but many more are found embedded in integrated circuits.
The transistor is the fundamental building block of modern electronic devices, and its presence is ubiquitous in modern electronic systems. Following its release in the early 1950s the transistor revolutionised the field of electronics, and paved the way for smaller and cheaper radios, calculators, and computers, amongst other things.
NPN:
The NPN is one of the two types of bipolar transistors, in which the letters "N" and "P" refer to the majority charge carriers inside the different regions of the transistor. Most bipolar transistors used today are NPN, because electron mobility is higher than hole mobility in semiconductors, allowing greater currents and faster operation.
NPN transistors consist of a layer of P-doped semiconductor (the "base") between two N-doped layers. A small current entering the base in common-emitter mode is amplified in the collector output. In other terms, an NPN transistor is "on" when its base is pulled high relative to the emitter.
 The arrow in the NPN transistor symbol is on the emitter leg and points in the direction of the conventional current flow when the device is in forward active mode. One mnemonic device for identifying the symbol for the NPN transistor is "not pointing in"[5] or "never points in".
[bookmark: PNP]PNP:
The other type of BJT is the PNP with the letters "P" and "N" referring to the majority charge carriers inside the different regions of the transistor.
symbol of a PNP Bipolar Junction Transistor :
[image: Transistor leads]PNP transistors consist of a layer of N-doped semiconductor between two layers of P-doped material. A small current leaving the base in common-emitter mode is amplified in the collector output. In other terms, a PNP transistor is "on" when its base is pulled low relative to the emitter.
The arrow in the PNP transistor symbol is on the emitter leg and points     in the direction of the conventional current flow when the device is in forward active mode. One mnemonic device for identifying the           symbol for the PNP transistor is "points in proudly" or "points in permanently".
A Darlington pair is two transistors connected together to give a very high current gain. In addition to standard (bipolar junction) transistors, there are field-effect transistors which are usually referred to as FETs. They have different circuit symbols and properties and they are not (yet) covered by this page. 
	[bookmark: connecting]

	


   	Transistors have three leads which must be connected the correct way round. Please take care with this because a wrongly connected transistor may be damaged instantly when you switch on.  If you are lucky the orientation of the transistor will be clear from the PCB or strip board layout diagram, otherwise you will need to refer to a supplier's catalogue to identify the leads.  The drawings on the right show the leads for some of the most common case styles.
Please note that transistor lead diagrams show the view from below with the leads towards you. This is the opposite of IC (chip) pin diagrams which show the view from above. 
Testing a transistor:
Transistors can be damaged by heat when soldering or by misuse in a circuit. If you suspect that a transistor may be damaged there are two easy ways to test it: 
1. Testing with a multimeter:
	

	


Testing an NPN transistor


[image: testing a transistor]







Use a multimeter or a simple tester (battery, resistor and LED) to check each pair of leads for conduction. Set a digital multimeter to diode test and an analogue multimeter to a low resistance range. 
Test each pair of leads both ways (six tests in total): 
The base-emitter (BE) junction should behave like a diode and conduct one way only. 
The  base-collector (BC) junction  should behave like   a diode  and  conduct  one  way  only. 
The collector-emitter (CE) should not conduct either way. 
The diagram shows how the junctions behave in an NPN transistor. The diodes are reversed in a PNP transistor but the same test procedure can be used. 

Importance:
The transistor is the key active component in practically all modern electronics, and is considered by many to be one of the greatest inventions of the twentieth century.[9] Its importance in today's society rests on its ability to be mass produced using a highly automated process (semiconductor device fabrication) that achieves astonishingly low per-transistor costs.
Although several companies each produce over a billion individually packaged (known as discrete) transistors every year,[10] the vast majority of transistors now produced are in integrated circuits (often shortened to IC, microchips or simply chips), along with diodes, resistors, capacitors and other electronic components, to produce complete electronic circuits. A logic gate consists of up to about twenty transistors whereas an advanced microprocessor, as of 2009, can use as many as 2.3 billion transistors (MOSFETs).[11] "About 60 million transistors were built this year [2002] ... for [each] man, woman, and child on Earth." 
The transistor's low cost, flexibility, and reliability have made it a ubiquitous device. Transistorized mechatronic circuits have replaced electromechanical devices in controlling appliances and machinery. It is often easier and cheaper to use a standard microcontroller and write a computer program to carry out a control function than to design an equivalent mechanical control function.
Usage:
The bipolar junction transistor, or BJT, was the most commonly used transistor in the 1960s and 70s. Even after MOSFETs became widely available, the BJT remained the transistor of choice for many analog circuits such as simple amplifiers because of their greater linearity and ease of manufacture. Desirable properties of MOSFETs, such as their utility in low-power devices, usually in the CMOS configuration, allowed them to capture nearly all market share for digital circuits; more recently MOSFETs have captured most analog and power applications as well, including modern clocked analog circuits, voltage regulators, amplifiers, power transmitters, motor drivers, etc.



Transistor as a switch:
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/5/5d/Transistor_as_switch.svg/150px-Transistor_as_switch.svg.png]
BJT used as an electronic switch, in grounded-emitter configuration. Transistors  are commonly used as electronic switches, for both high power applications including switched-mode power supplies and low power applications such as logic gates.
In a grounded-emitter transistor circuit, such as the light-switch circuit shown, as the base voltage rises the base and collector current rise exponentially, and the collector voltage drops because of the collector load resistor. The relevant equations:
           VRC = ICE × RC, the voltage across the load (the lamp with resistance RC)
           VRC + VCE = VCC, the supply voltage shown as 6V
If VCE could fall to 0 (perfect closed switch) then Ic could go no higher than VCC / RC, even with higher base voltage and current. The transistor is then said to be saturated. Hence, values of input voltage can be chosen such that the output is either completely off, or completely on. The transistor is acting as a switch, and this type of operation is common in digital circuits where only "on" and "off" values are relevant.
7. CAPACITORS:
A capacitor (formerly known as condenser) is a passive electronic component consisting of a pair of conductors separated by a dielectric (insulator). When a potential difference (voltage) exists across the conductors, an electric field is present in the dielectric. This field stores energy and produces a mechanical force between the conductors. The effect is greatest when there is a narrow separation between large areas of conductor; hence capacitor conductors are often called plates.
An ideal capacitor is characterized by a single constant value, capacitance, which is measured in farads. This is the ratio of the electric charge on each conductor to the potential difference between them. In practice, the dielectric between the plates passes a small amount of leakage current. The conductors and leads introduce an equivalent series resistance and the dielectric has an electric field strength limit resulting in a breakdown voltage.
[image: http://tp01.com/etutorials/images/capacitors01.jpg]Capacitors are widely used in electronic circuits to block direct current while allowing alternating current to pass, to filter out interference, to smooth the output of power supplies, and for many other purposes. They are used in resonant circuits in radio frequency equipment to select particular frequencies from a signal with many frequencies.









                                                                        CAPACITORS
Function:
Capacitors store electric charge. They are used with resistors in timing circuits because it takes time for a capacitor to fill with charge. They are used to smooth varying DC supplies by acting as a reservoir of charge. They are also used in filter circuits because capacitors easily pass AC (changing) signals but they block DC (constant) signals. 
Capacitance:
This is a measure of a capacitor's ability to store charge. A large capacitance means that more charge can be stored. Capacitance is measured in farads, symbol F. However 1F is very large, so prefixes are used to show the smaller values. 
Three prefixes (multipliers) are used, µ (micro), n (nano) and p (pico): 
µ means 10-6 (millionth), so 1000000µF = 1F 
n means 10-9 (thousand-millionth), so 1000nF = 1µF 
p means 10-12 (million-millionth), so 1000pF = 1nF 
Capacitor values can be very difficult to find because there are many types of capacitor with different labeling systems! 
There are many types of capacitor but they can be split into two groups, polarised and unpolarised. Each group has its own circuit symbol. 
[bookmark: polarised]Polarised capacitors (large values, 1µF +) 
  Examples:   

                    [image: electrolytic capacitors]                     [image: electrolytic capacitor symbol] 
                                                     Capacitor symble
Electrolytic Capacitors:
                     [image: http://media.digikey.com/photos/United%20Chemi-Con%20Photos/SMG%20SERIES%2020H,10D.jpg]Electrolytic capacitors are polarised and they must be connected the correct way round, at least one of their leads will be marked + or -. They are not damaged by heat when soldering. There are two designs of electrolytic capacitors; axial where the leads are attached to each end (220µF in picture) and radial where both leads are at the same end (10µF in picture). Radial capacitors tend to be a little smaller and they stand upright on the circuit board. 
It is easy to find the value of electrolytic capacitors because they are clearly printed with their capacitance and voltage rating. The voltage rating can be quite low (6V for example) and it should always be checked when selecting an electrolytic capacitor. If the project parts list does not specify a voltage, choose a capacitor with a rating which is greater than the project's power supply voltage. 25V is a sensible minimum most battery circuits. 

Variable capacitors:
	

	

	

	
                      



[image: variable capacitor]
[image: variable capacitor symbol]
        

          
                                                  Variable Capacitor Symbol   

Variable capacitors are mostly used in radio tuning circuits and they are sometimes called 'tuning capacitors'. They have very small capacitance values, typically between 100pF and 500pF (100pF = 0.0001µF). The type illustrated usually has trimmers built in (for making small adjustments - see below) as well as the main variable capacitor. 
Many variable capacitors have very short spindles which are not suitable for the standard knobs used for variable resistors and rotary switches. It would be wise to check that a suitable knob is available before ordering a variable capacitor. Variable capacitors are not normally used in timing circuits because their capacitance is too small to be practical and the range of values available is very limited. Instead timing circuits use a fixed capacitor and a variable resistor if it is necessary to vary the time period. 
Trimmer capacitors:
	

	

	

	






[image: trimmer capacitor][image: trimmer capacitor symbol]




Trimmer Capacitor Symbol
Trimmer capacitors (trimmers) are miniature variable capacitors. They are designed to be mounted directly onto the circuit board and adjusted only when the circuit is built. A small screwdriver or similar tool is required to adjust trimmers. The process of adjusting them requires patience because the presence of your hand and the tool will slightly change the capacitance of the circuit in the region of the trimmer! 
Trimmer capacitors are only available with very small capacitances, normally less than 100pF. It is impossible to reduce their capacitance to zero, so they are usually specified by their minimum and maximum values, for example 2-10pF. 
Trimmers are the capacitor equivalent of presets which are miniature variable resistors
8. RESISTOR:
[image: 3 Resistors.jpg]
                                   
                                                                           RESISTORS
A resistor is a two-terminal electronic component that produces a voltage across its terminals that is proportional to the electric current passing through it in accordance with Ohm's law:
                                                          V = IR
Resistors are elements of electrical networks and electronic circuits and are ubiquitous in most electronic equipment. Practical resistors can be made of various compounds and films, as well as resistance wire (wire made of a high-resistivity alloy, such as nickel/chrome).
The primary characteristics of a resistor are the resistance, the tolerance, maximum working voltage and the power rating. Other characteristics include temperature coefficient, noise, and inductance. Less well-known is critical resistance, the value below which power dissipation limits the maximum permitted current flow, and above which the limit is applied voltage. Critical resistance is determined by the design, materials and dimensions of the resistor.
Resistors can be integrated into hybrid and printed circuits, as well as integrated circuits. Size, and position of leads (or terminals) are relevant to equipment designers; resistors must be physically large enough not to overheat when dissipating their power.
Units:
The ohm (symbol: Ω) is the SI unit of electrical resistance, named after Georg Simon Ohm. Commonly used multiples and submultiples in electrical and electronic usage are the milliohm (1x10−3), kilohm (1x103), and megohm (1x106).
Theory of operation:
Ohm's law:
The behavior of an ideal resistor is dictated by the relationship specified in Ohm's law:
[image: V=I \cdot R]
Ohm's law states that the voltage (V) across a resistor is proportional to the current (I) through it where the constant of proportionality is the resistance (R).
Equivalently, Ohm's law can be stated:
[image: \frac{V}{R}=I]
This formulation of Ohm's law states that, when a voltage (V) is maintained across a resistance (R), a current (I) will flow through the resistance.
This formulation is often used in practice. For example, if V is 12 volts and R is 400 ohms, a current of 12 / 400 = 0.03 amperes will flow through the resistance R.

Fixed and Variable Resistors:
   	 There are two kinds of resistors, FIXED and VARIABLE. The fixed resistor will have one value and will never change (other than through temperature, age, etc.). The resistors shown in A and B of figure 1-29are classed as fixed resistors. The tapped resistor illustrated in B has several fixed taps and makes more than one resistance value available. The sliding contact resistor shown in C has an adjustable collar that can be moved to tap off any resistance within the ohmic value range of the resistor.
 	There are two types of variable resistors, one called a POTENTIOMETER and the other a RHEOSTAT (see views D and E of fig. 1-29.)An example of the potentiometer is the volume control on your radio, and an example of the rheostat is the dimmer control for the dash lights in an automobile. There is a slight difference between them. Rheostats usually have two connections, one fixed and the other moveable. Any variable resistor can properly be called a rheostat. The potentiometer always has three connections, two fixed and one moveable. Generally, the rheostat has a limited range of values and 
A high current-handling capability. The potentiometer has a wide range of values, but it usually has a limited current-handling capability. Potentiometers are always connected as voltage dividers.
[image: https://msc-ks4technology.wikispaces.com/file/view/preset.jpg]
[image: preset symbol]

	






                                                                 VARIABLE RESISTORS
                                            These are miniature versions of the standard variable resistor. They are designed to be mounted directly onto the circuit board and adjusted only when the circuit is built. For example to set the frequency of an alarm tone or the sensitivity of a light-sensitive circuit. 
                                        A small screwdriver or similar tool is required to adjust presets.  Presets are much cheaper than standard variable resistors so they are sometimes used in projects where a standard variable resistor would normally be used. Multi turn presets are used where very precise adjustments must be made. The screw must be turned many times (10+) to move the slider from one end of the track to the other, giving very fine control.

TRANSFORMER
INTRODUCTION:
A transformer is a device that transfers electrical energy from one circuit to another through inductively coupled conductors—the transformer's coils. A varying current in the first or primary winding creates a varying magnetic flux in the transformer's core, and thus a varying magnetic field through the secondary winding. This varying magnetic field induces a varying electromotive force (EMF) or "voltage" in the secondary winding. This effect is called mutual induction.
If a load is connected to the secondary, an electric current will flow in the secondary winding and electrical energy will be transferred from the primary circuit through the transformer to the load. In an ideal transformer, the induced voltage in the secondary winding (VS) is in proportion to the primary voltage (VP), and is given by the ratio of the number of turns in the secondary (NS) to the number of turns in the primary (NP) as follows:
[image: \frac{V_{S}}{V_{P}} = \frac{N_{S}}{N_{P}}]
By appropriate selection of the ratio of turns, a transformer thus allows an alternating current (AC) voltage to be "stepped up" by making NS greater than NP, or "stepped down" by making NS less than NP. In the vast majority of transformers, the windings are coils wound around a ferromagnetic core, air-core transformers being a notable exception.
Transformers range in size from a thumbnail-sized coupling transformer hidden inside a stage microphone to huge units weighing hundreds of tons used to interconnect portions of power grids. All operate with the same basic principles, although the range of designs is wide. While new technologies have eliminated the need for transformers in some electronic circuits, transformers are still found in nearly all electronic devices designed for household ("mains") voltage. Transformers are essential for high voltage power transmission, which makes long distance transmission economically practical.



Basic principles: 
                             The transformer is based on two principles: firstly, that an electric current can produce a magnetic field (electromagnetism) and secondly that a changing magnetic field within a coil of wire induces a voltage across the ends of the coil (electromagnetic induction).
Changing the current in the primary coil changes the magnetic flux that is developed. The changing magnetic flux induces a voltage in the secondary coil.
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/6/64/Transformer3d_col3.svg/350px-Transformer3d_col3.svg.png]
                   			    FIG 3.2.1 TRANSFORMER
An ideal transformer:
An ideal transformer is shown in the adjacent figure. Current passing through the primary coil creates a magnetic field. The primary and secondary coils are wrapped around a core of very high magnetic permeability, such as iron, so that most of the magnetic flux passes through both the primary and secondary coils.
Induction law:
The voltage induced across the secondary coil may be calculated from Faraday's law of induction, which states that:
[image: V_{S} = N_{S} 
\frac{\mathrm{d}\Phi}{\mathrm{d}t}]
where VS is the instantaneous voltage, NS is the number of turns in the secondary coil and Φ equals the magnetic flux through one turn of the coil. If the turns of the coil are oriented perpendicular to the magnetic field lines, the flux is the product of the magnetic flux density B and the area A through which it cuts. The area is constant, being equal to the cross-sectional area of the transformer core, whereas the magnetic field varies with time according to the excitation of the primary. Since the same magnetic flux passes through both the primary and secondary coils in an ideal transformer, the instantaneous voltage across the primary winding equals
[image: V_{P} = N_{P} 
\frac{\mathrm{d}\Phi}{\mathrm{d}t}]

Taking the ratio of the two equations for VS and VP gives the basic equation  for stepping up or stepping down the voltage.
[image: \frac{V_{S}}{V_{P}} = \frac{N_{S}}{N_{P}}]
Ideal power equation :
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/4/49/Transformer_under_load.svg/280px-Transformer_under_load.svg.png]
The ideal transformer as a circuit element
If the secondary coil is attached to a load that allows current to flow, electrical power is transmitted from the primary circuit to the secondary circuit. Ideally, the transformer is perfectly efficient; all the incoming energy is transformed from the primary circuit to the magnetic field and into the secondary circuit. If this condition is met, the incoming electric power must equal the outgoing power.
Pincoming = IPVP = Poutgoing = ISVS
giving the ideal transformer equation
[image: \frac{V_{S}}{V_{P}} = \frac{N_{S}}{N_{P}} = 
\frac{I_{P}}{I_{S}}]
Transformers normally have high efficiency, so this formula is a reasonable approximation.
If the voltage is increased, then the current is decreased by the same factor. The impedance in one circuit is transformed by the square of the turn’s ratio. For example, if an impedance ZS is attached across the terminals of the secondary coil, it appears to the primary circuit to have an impedance of[image: Z_S\!\left(\!\tfrac{N_P}{N_S}\!\right)^2\!\!]. This relationship is reciprocal, so that the impedance ZP of the primary circuit appears to the secondary to be[image: Z_P\!\left(\!\tfrac{N_S}{N_P}\!\right)^2\!\!].
 Operation of transformers:
The simplified description above neglects several practical factors, in particular the primary current required to establish a magnetic field in the core, and the contribution to the field due to current in the secondary circuit.
Models of an ideal transformer typically assume a core of negligible reluctance with two windings of zero resistance. When a voltage is applied to the primary winding, a small current flows, driving flux around the magnetic circuit of the core. The current required to create the flux is termed the magnetizing current; since the ideal core has been assumed to have near-zero reluctance, the magnetizing current is negligible, although still required to create the magnetic field.
The changing magnetic field induces an electromotive force (EMF) across each winding. Since the ideal windings have no impedance, they have no associated voltage drop, and so the voltages VP and VS measured at the terminals of the transformer, are equal to the corresponding EMFs. The primary EMF, acting as it does in opposition to the primary voltage, is sometimes termed the "back EMF". This is due to Lenz's law which states that the induction of EMF would always be such that it will oppose development of any such change in magnetic field.
Practical considerations:
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/9/98/Transformer_flux.gif/300px-Transformer_flux.gif]Leakage flux:






 The ideal transformer model assumes that all flux generated by the primary winding links all the turns of every winding, including itself. In practice, some flux traverses paths that take it outside the windings. Such flux is termed leakage flux, and results in leakage inductance in series with the mutually coupled transformer windings. 
Leakage results in energy being alternately stored in and discharged from the magnetic fields with each cycle of the power supply. It is not directly a power loss (see "Stray losses" below), but results in inferior voltage regulation, causing the secondary voltage to fail to be directly proportional to the primary, particularly under heavy load. Transformers are therefore normally designed to have very low leakage inductance.
However, in some applications, leakage can be a desirable property, and long magnetic paths, air gaps, or magnetic bypass shunts may be deliberately introduced to a transformer's design to limit the short-circuit current it will supply. Leaky transformers may be used to supply loads that exhibit negative resistance, such as electric arcs, mercury vapor lamps, and neon signs; or for safely handling loads that become periodically short-circuited such as electric arc welders. 
Air gaps are also used to keep a transformer from saturating, especially audio-frequency transformers in circuits that have a direct current flowing through the windings. 
Leakage inductance is also helpful when transformers are operated in parallel.
           It can be shown that if the "per-unit" inductance of two transformers is the same (a typical value is 5%), they will automatically split power "correctly" (e.g. 500 kVA units in parallel with 1,000 kVA unit, the larger one will carry twice the current).
 Voltage transformers:
                               Voltage transformers (VTs) or potential transformers (PTs) are another type of instrument transformer, used for metering and protection in high-voltage circuits. They are designed to present negligible load to the supply being measured and to have a precise voltage ratio to accurately step down high voltages so that metering and protective relay equipment can be operated at a lower potential. Typically the secondary of a voltage transformer is rated for 69 or 120 Volts at rated primary voltage, to match the input ratings of protection relays.
[image: _Voltage_Transformer]







                                                VOLTAGE TRANSFORMER
The transformer winding high-voltage connection points are typically labeled as H1, H2 (sometimes H0 if it is internally grounded) and X1, X2, and sometimes an X3 tap may be present. Sometimes a second isolated winding (Y1, Y2, Y3) may also be available on the same voltage transformer. The high side (primary) may be connected phase to ground or phase to phase. The low side (secondary) is usually phase to ground.
The terminal identifications (H1, X1, Y1, etc.) are often referred to as polarity. This applies to current transformers as well. At any instant terminals with the same suffix numeral have the same polarity and phase. Correct identification of terminals and wiring is essential for proper operation of metering and protection relays.
While VTs were formerly used for all voltages greater than 240V primary, modern meters eliminate the need VTs for most secondary service voltages. VTs are typically used in circuits where the system voltage level is above 600 V. Modern meters eliminate the need of VT's since the voltage remains constant and it is measured in the incoming supply.
Transformer + Rectifier: [image: DC power supply, transformer + rectifier]
                                     The varying DC output is suitable for lamps, heaters and standard motors. It is not suitable for electronic circuits unless they include a smoothing capacitor
Types:
Autotransformer, Poly-phase transformers, Leakage transformers, resonant transformers, Audio transformers, Instrument transformers.














THREE PHASE POWER SUPPLY
Introduction to Three Phase:
Electricity, which was considered to be a matter of pride for its possessor, merely fifty years ago, has become the most necessary and vital ingredient of twenty-first century human life .our dependency on electricity has increase to such an extent that we start our day by switching on an electrical appliance and end it by switching off the electric bulb. Innumerable electrical appliances such as a bulb, a tube light, fan, air-conditioner, mixer, washing machine, geyser, tele-vision and the list extends up to infinity. 
The household appliances don’t need much power (electricity) to operate, and hence run well on single- phase electrical supply. But in day-today life we come across many situations in which large amount of power (electricity) is needed to perform the specified task such as in a flour mill, bore well pumps, factory machines etc. Here comes into operation another mode of power supply known as three phase power supply. 
As you are aware, to transmit power with single-phase alternating current, we need two wires (live wire and neutral). However you would have seen that distribution lines usually have only 4 wires. This is because distribution is done using three phases and the 4th wire is the neutral. How does this help? Since the three phases are usually 120’ out of phase, their phasor addition will be zero if the supply is balanced.
[image: http://htmlimg2.scribdassets.com/4w8et98abk1z370/images/2-8a427c5c70/000.jpg]
                        WAVE FORM AND PHASOR DIAGRM OF THREE PHASE SUPPLY
                      
It is seen from figure that in the balanced system shown, the three phases, usually designated R, Y, B corresponding to Red, Yellow and Blue, are equal in magnitude and differ in phase angle by 1200. 
The corresponding phasor diagram is shown in figure (b). The voltage between any of the phases and the neutral is called the phase-to-neutral voltage or phase voltage Vp. It is usual to call the voltage between any two lines as the line-to-line voltage or Line voltage VL.  
If the R-phase voltage is VR = Vp.0, then the remaining  Phase voltages would be VY =Vp.-2p/3 and VB = Vp.-4p/3. 
About Diode 
A diode is an electrical device allowing current to move through it in one direction with far greater ease than in the other. The most common type of diode in modern circuit design is the semiconductor diode, although other diode technologies exist. Semiconductor diodes are symbolized.
[image: ]	                         [image: ]


The half wave Rectifier 

[image: ]

A rectifier is used to convert A.C. to D.C. .The simplest of all is the Half-Wave
Rectifier. A diode is conductive in forward–bias and it resembles open circuit
in reverse–bias this property of diode is used to convert A.C. into D.C.
As we can see in diagram.

PCB FABRICATION
MAKING OF PCB,DRILLING& SOLDERING OF COMPONETS:
 For making PCB first of all consider the size of diode, resistor, relay, transitor, integrated circuit and all other required components before starting to draw PCB layout the jumpers shows the circuit become more accurate. 
 	After drawing the PCB layout on paper it is to be drawn on the copper plate with the help of carbon paper. Size of copper plate is 6”4’ fix the carbon paper on th plate so that it should not move white drawing tracing on the copper plate to betake that is should be accurate and clear.
After completing this non-etching material should be applied on the layout the non-etching materials re nil polish, oil paint, marker etc.  But mostly oil paint is preferred. Now the apply oil paint on the layout after applying the non- etching material on the layout the copper plate is then kept for some time drying purpose.
After drying the plate is really for etching procedure.    
ETCHING:
This solution used for etching is fecl3.The copper plate with non-etching material Is then kept in fecl3solution observed it from time to tome we will remaining copper and the plate will be washed out wit fecl3s solution the etching was done with in two hours. After etching the non-etching material i.e. the etching tap is emoved from the layout with the help of blade so the PCB is ready for drilling.
1. DRILLING:
             After completing above work drilling is done with drill with the help of small drill set proper drilling is very necessary otherwise there is a chance of creaking of copper plate the holes of components can easily pass through the hole and make contact with soldering is  being done with help of soldering iron and soldering rod.

2. SOLDERING TECHNICS:
First look PCB and components after determined the value of component is classified after this process input component on PCB one and solder it by low soldering iron.
             After complete PCB work. We connect out side compones inthis way did soldering of my project  three phase appliances protector.
              The flare is very useful to solder to fix the soldering in proper plate .After connecting the components ends of components are cutting by cutter. We have no problem to make a soldering for project all the components soldered on proper prints.
3. MATERIAL REQURIED:
You will need the following for making PCB:
1)  Copper plate board
2) Photo resist-redium.
3) Enamel tray for developing
4) Ferric chloride
5) Plastic tray for etching

4. TYPE OF PCB:
Only two  type of PCB are most popular
1) Single sided boards
2) Double sided board.
 The  single board is mostly used in entertainment electronics where manufacturing cost is to be kept minimum control is neglected and single circuit can be accommodated on such boards. The number of jumper wires on the board should be minimum.

5. PCB SIZE:
 The size of PCB is with thick it well list and not causes much problems. The constraints on the size of PCB is as follows.
1. Electric function
2. Testing and searching
3. Modifications
4. Equipments dimensions
6. PCB LAYOUT:
 The rules for preparing layout for PCB are as follows.
1. Each and energy PCB layout should be prepared from wiring it from the components.
2. As far as possible the layout should be will delivered in the direction of signal flow. This will leads the shortest possible enter commendations.
3. The larger components should be planed to be placed first the space in between should be filled with smaller components.
4. The components which require input-output should come near the connector.
5. All components should be placed in such a manor that he disordering of other components is  not required if they are to be replaced.



































WORKING







[image: D:\project\Invitation_Session Chair_ICISET11_Prof.Dr.A.S.Pandya.jpg]Circuit diagram:

 As we give three phase supply to the circuit: 
R phase passes through the step-down transformer X1. This step-down transformer reduces the voltage to 12V AC. Rectifier circuit rectifies the 12V AC to 12V DC. As the output appear at rectifier circuit 1 then LED glows. Rectifier circuit 1 gives the 12V DC to coil of relay RL1. When coil of relay RL1 gets triggered its pole connects to the NO. 	
Then phase Y given to pole of relay RL1 passes to transformer X2 through NO. Then Y phase passes from the step-down transformer X2. This step-down transformer reduces the voltage to 12V AC. Rectifier circuit rectifies the 12V AC to 12V DC. As the output appear at rectifier circuit 2 then LED glows. Rectifier circuit 2 gives the 12V DC to coil of relay RL2. When coil of relay RL2 gets triggered its pole connects to the NO. 
Then phase B given to pole of relay RL2 passes to transformer X3 through NO. Then B phase passes through the step-down transformer X3. This step-down transformer reduces the voltage to 12V AC. Rectifier circuit rectifies the 12V AC to 12V DC. As the output appear at rectifier circuit 3 then LED glows. Rectifier circuit 3 gives the 12V DC to 555 timer. This 555 timer produces the delay to produce the output at pin 3 in order to avoid surges and momentary fluctuations. The time delay can be adjusted by the variable resistor connected at pin 6. The output at pin3 is given to the base of transistor. 
Then this output is given to coil of relay RL3 through collector of transistor. When coil of relay RL3 gets triggered its pole connects to the NO. Then phase B given to pole of relay 3 passes to coil of 4pole contactor RL4 through NO. 
When coil of contactor gets triggered it connects the three-phase supply to the load. When any one or two phase gets failure in three phase supply then this circuit fails in above operation. As the circuit fails in operation 4-Pole contactor RL4 automatically disconnects the three-phase supply to load.










CONCLUSION
The test system considered in the project is worked out for the best protection for the 3- phase appliance in absence of any of the phase. The main objective of this prospective protector is to maintain the efficiency of the appliance which we use with the 3- phase supply. The 4-pole contactor locking assures the presence of all the 3-phases. Remaining three relays placed for all the three phases show there working with a hissing sound and glowing LED’S. Due  to  any erratic action taking place  there will be absence of any o the phase results in the un-locking of the 4- pole contactor with an rapid fast off sound.  The 555 timer which we used in the destination tip of the circuit provides the time delay for each phase which would be around 4sec as  the  timer working in  astable  mode. For review time delay from the 555 timer we need to connect an variable resistor due to that time delay can subjected and maximum is upto 4 sec. A transistor is  placed in need of  a switch which is used for getting the output in the third phase. Using this protector scheme would be useful to protector the appliance and at the same time it would reduce the frequent money lending in fault occurrence or failure of the appliance.
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