
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Aircraft Electricity 

An aircraft electricity system is a self-content network of components that generates, 

transmit, distribute, utilize and store electrical energy. Depending upon the aircraft, 

generators or alternators are used to produce electricity. These are usually engine driven but 

may also be powered by an APU, a hydraulic motor or a RAT (Ram Air Turbine). The 

generator output is also used to charge the aircraft batteries. Generator output is normally 

115-120v/400Hz AC 28v DC or 14vDC. 

The electricity system capacity and complexity varies tremendously between a light, piston 

power, single engine aircraft and a modern multi-engine commercial jet aircraft. Power from 

the generator may be routed through transformers, rectifiers to charge the voltage or type of 

current. The generator output will normally be directed to one or more distribution bus. 

Batteries are usually either of the lead acid, NICHD types but lithium batteries are becoming 

more and more common. They are used for both aircraft start-up and as an emergency 

source of power in the event of a generation or distribution system failure. 

Ground Power Unit (GPU) 

A GPU can be either fixed or mobile unit which can be connected to the electrical system of 

an aircraft while on the ground to provide either 120v AC or 28v Dc power. GPU udsually 

consist of a generator power by diesel engine but may found into an other configuration. It is 

of three types:- 

i. AC 

ii. DC 

iii. APU 

Auxiliary Power Unit (APU) 

An auxiliary power unit or APU is used in an aircraft to operate autonomously without 

reliance on ground support equipment such as a ground power unit and external air 

conditioning unit or a high pressure air start cart. The APU is a small jet engine which is 

normally located in the tail cone of the aircraft but in some cases is located in an engine 

nacelle or in the wheel-well. The APU can be started utilising only the aircraft battery and 

once running will provide electrical power to aircraft system as well as bleed air for air 

conditioning and engine start. When the APU is satisfied for use in flight, the APU can be 

used as required to provide an additional source of electrical power in the event of loss of an 

engine generator. 

Basic Aircraft Electrical System 

Some very simple single engine aircraft don’t have an electrical system. The piston engine is 

equipped with a magneto-ignition system which is self-powering, and the fuel tank is 

saturated so, it will gravity feed the engine. The aircraft is started by means of a flywheel 



arrangement or by hand-propping the engine. If electrical starter, lights, electronic flight 

instruments navigation or radios are desired an electrical system becomes necessary. In 

most cases, the system will be DC powered using a single distribution box, a single battery 

and a single engine driven generator or alternator. The switch on and off incorporated to 

allow the battery to be isolated from the bus and for the generated and alternator to be 

isolated from bus. An ammeter, load meter or warning light will also be incorporated to 

provide an indication of charging system failure. Electrical components will be wired to the 

bus-bar incorporating either circuit breakers or fuses for circuit protection. 

Primary power, generation is AC with one or more transformer rectifier unit (TRU) providing 

conversion to Dc voltage to power the DC buses. Secondary AC generation from an APU is 

usually providing for use on the ground when engines are not running and for air burn use in 

the event of component failure. Tertiary generation in the form of a hydraulic motor may also 

be incorporated into the system to provide redundancy in the event of multiple buses and 

special provisions are made to provide power to these buses under almost all failure 

situations. 

Elements of Aircraft Electrical System 

i. Power Sources 

ii. Power Distribution System 

iii. Electrical Loads 

*Note:-  Electricity power sources in an aircraft will be classified into 2 groups:- 

i. Generator 

ii. Battery:- 

a) Lead Acid 

b) Nickel-Cadmium 

Circuit Breaker 

It is an automatically operated electrical switch designed to protect an electrical circuit from 

damages caused by over-current typically resulting from an overload or short-circuit. 

Generator 

If a commutator is used for this purpose, it will be a DC generator. If a slip-ring is used for 

this purpose, it will be an AC generator. 

Lead Acid Battery 

It is usually found in piston aircraft. 

 



Nickel-Cadmium Battery 

These are most common type of battery used in turbo-prop and turbo-jet aircrafts. They 

provide electrical discharge at a high rate without voltage drop and accept high charge rate 

that certain recharge time. 

Power Distrubution 

The trend in modern aircraft is away from mechanical system (hydraulic pneumatic) and 

toward electrical components or aircraft electrical power distribution. However, as with any 

airplane design, no system can be filled before it can be safe, reliable and able to be 

maintained over the aircraft lives. The main function of an electrical system is to generate, 

regulate and distribute the power throughout the airplane. Aircraft performance is directly 

connected with the reliability of an electrical system and sub-systems use both AC and DC 

power. 

AC Power 

The AC power is typically a 3-phase generator at 115v AC using 400Hz, power has been a 

standard for decades as the power can be produced with smaller and lighter generator than 

50/60Hz system, although the use of higher frequencies are not ideal for long distance 

power transmission (more sensitive to voltage drop). The benefit of the lighter system is 

ideal for aerospace application. 

DC Power 

When used for power application (as opposed to signal) the most common DC voltage is 28v 

DC. Change in airplane design and increased power consuming are pushing of these 

voltage (to learn about research failure consequence of higher voltage power system). 

Busbar 

Electrical power is supplied to the various electrically energized components in an aircraft 

common points called as busbars or buses. The electrical power distribution system is based 

on one or more buses, the number of which varies as a function of the size and complexity 

of the aircraft. Bus naming conversion varies by manufacturer but ranks such as essential 

AC bus, left DC bus and battery bus are commonly used to denote important power source 

and voltage. The busbar consist the isolator and circuit breaker. On the occurrence of a fault, 

the circuit breaker tripped of and the faulty section of the busbar is easily disconnected from 

the circuit. 



 

Vital Consumer 

Vital services are those which would be required after an emergency wheel-up landing, 

emergency lighting and crash switch operation of fire extinguishers. These services are 

connected directly to the battery. 

Essential Consumer 

Essential services are those required to ensure safe flight in an inflight emergency situation. 

They are connected to DC and AC busbars as appropriate and in such a way that they can 

always be supplied from a generator and batteries. 

Non-Essential Consumer 

Non-essential services are those which can be isolated in an inflight emergency for load 

shedding purposes, and are connected to DC and AC busbars, as an appropriate supply 

from a generator. 

Split Busbar System 

Normally found in twin engine aircraft. Here, the two generators never get parallel. Hence, 

they don’t need advance circuits that are required for parallel further each generator can be 

run with slightly different frequency. In case, one engine or generator fails, a bus breaker 

connects both the busbars and loads are taken by a single generator. 



 

Control Panel 

The bus transfer switch is retrained in the auto-position by a guard-cover to provide a path 

for signals controlling normal and alternate positions of the transfer relays. In the off 

positions, the transfer relays are prevented from being energised to the alternate positions, 

so that, the two main generating systems are completely isolate from each other. The 

indicating lights on the control panels are illuminated as follows:- 

i. Ground Power Available (Blue)->  When external power is plugged into the aircraft. 

ii. Transfer Bus-off (Amber)->  When either the normal coil or alternates coil of a 

transfer relay is de-energized. 

iii. Bus-off (Amber)->  If both the respective GCB (Generator Circuit Breaker) are 

opened and BTB (Bus Type Breaker). 

iv. Generator Bus-off (Blue)->  If the respective GCB are opened. 

v. APU Generator Bus-off (Blue)->  If APU engine is running and over 95% revolution 

per minute, but there is no power from the generator. 

Wires and Cables 

It constitute framework of power distribution system conducting power in its various forms 

and control quantities between section contain within consumer equipment (known as wires 

and cables) and also between equipment located in the relevant area of an aircraft (known 

as airframe wires and cables). A wire is a single solid rod or filament of drawn metal 

enclosed in a suitable insulating material and outer protective covering. 

A cable is usually made up of conductor composed of a group of single solid wires to provide 

greater flexibility and enclosed by insulating material and outer protective covering. A cable 

may be either of the single core type that is with cores standard together as a single 



conductor or of the multi-core type having a number of single-core cables in a common outer 

protective covering. In connection with power distribution system in their various terms, such 

terms as wiring system, wiring of components, circuit wiring are commonly used. 

Types of Wires and Cable 

Some commonly used general service wires and cables of UK manufacture:- 

i. NYVIN 

ii. PREN 

iii. TERSIL 

iv. EFGLAS 

Cable Seals 

In pressurised cabin aircraft, it is essential for many cables to pass through pressure 

bulkheads without a break in them and without causing leakage of cabin wire. 

Conduits 

These are generally used for conveying cables in areas where there is the possibility of 

exposure to oil, hydraulic or other fluid. 

Special Purpose of Cables 

In certain types of electrical systems, cables are required to perform a more specialised 

function then that of the cables already referred to. Some examples of special purpose of 

cables are described; 

i. Ignition Cables:- 

These cables are used for transmission of high tension voltage in both piston engine and 

turbine engine ignition systems and are of the single-core stand type insulated and screened 

by metal braided sheeting to prevent interference. The number of cables required for a 

system corresponds to that of a sparking plugs or ignitions as appropriate and they are 

generally made-up into complete ignition cable hardness. 

ii. Thermocouple Cables:- 

These cables are used for the connection of cylinder head temperature indicators and 

turbine engine exhaust gas temperature indicators to their respective thermocouple 

elements. In the case of cylinder head temperature, indicating systems only one 

thermocouple sensing element is used and the cables between it and the sire-wall connector 

are normally covered. 

iii. Co-axial Cables:- 



It contains two or more separate conductors. The innermost conductor may be of solid or 

standard copper wear type and may be plain, tinned, silver plated or ever gold plated in 

some applications depending on the degree of conductivity required. 

Earthing or Grounding 

Earthing or grounding as it is often termed refers to the return of current to the conducting 

mass of earth or ground itself. 

For example; if two charged bodies ‘A’ and ‘B’ both have positive potentials relative to earth, 

but the potential of ‘A’ is more positive than that of ‘B’, then the potential ‘B’ may be 

described negative to that of ‘A’ by an appropriate amount. 

Aircraft Lighting 

Planes are equipped with a varieties of lights that are used for navigation, safety and to 

improve visibility during flight or when taxing on the ground. The lights on an aircraft fall into 

two general categories; 

i. External lights 

ii. Internal lights 

Types of External Lightings 

i. Navigation Lights 

ii. Anti-Collision Lights 

iii. Strobe Lights 

iv. Landing Lights or Taxing Lights 

v. Ice Inspection Lamp 

Types of Internal Lightings 

i. Cockpit or Operational Lighting 

ii. Passenger Cabin Lighting 

iii. Servicing Lighting 

iv. Trans-Illuminated Panel Lighting 

Navigation Light 

Navigation light is also known as a running or position lights, is a source of illumination on a 

vessel, aircraft or spacecraft. Navigation lights give information on a crafts position, heading 

and status. It has a specific colour (white, red, green, yellow, blue) are of illumination, range 

of visibility and location as required by a regulation. 

 



Anti-Collision Light 

An aircraft anti-collision light system can use one or more rotating beacons and a strobe 

lights be coloured either red or white and have different (higher than minimum) intensities 

when compared to other aircraft. Many aircraft have both a rotating beacon and strobe light 

system. 

Strobe Light 

A strobe light or strobe lamb commonly called as strobe is a device used to produce regular 

flashes of light. 

Landing Light or Taxing Light 

Landing lights are light, mounted on an aircraft that illuminate the runway ahead during take-

off and landing. This light is typically turned on whenever the aircraft is in motion on the 

ground for better visibility during taxy, take-off and landing. Landing lights are typically the 

brightest lights in the aircraft which are fitted on most planes (and helicopters) for balance 

visibility during the landing approach. 

Ice-Inspection Lamp 

Wing inspection light is a device which produces a tight beam of lights at the leading edge of 

the wing to help pilots look for ice formation. Also known as ice-inspection lights, these bright 

LED lights are more reliable than current industry offering with versatility for use as a logo 

light offering increased safety by making the plane more visible. 

Cockpit Light or Operational Lighting 

A cockpit or flight deck is the area usually near the front of an aircraft or spacecraft, from 

which a pilot controls the aircraft. Aircraft position lights are required to be lighted on aircraft 

operated on the surface and inflight from sunset to sunrise. The cockpit of an aircraft 

contains flight instruments on an instrument panel and the controls that enable the pilot to fly 

the aircraft. In most airliners, a door separates the cockpit from the aircraft cabin. 

Passenger Light or Cabin Lighting 

An aircraft cabin is a section of an aircraft in which passengers travels, at crossing altitude of 

modern commercial aircraft, the surrounding atmosphere too thin for passengers without an 

oxygen mask, so cabin are pressurised at a higher pressure than ambient pressure at high 

altitude. 

 



Servicing Lighting 

Although passengers and crew may see a flash and hear loud noise of lighting, our lighting 

service can reduce energy consumption by 70-80%, delivery immediate saving in your 

energy bill. 

Trans-Illuminated Panel Light 

Trans-illuminated panels are used in our keyboards, control panel, switch panel etc. 

Power Utilisation 

Engine Starting Systems 

Many variations of aircraft engine starting have been used since the Wright Brothers made 

their first powered flight in 1903. The methods used have been designed for weight saving, 

simplicity of operation and reliability. Early, piston engines were started by hand with gear 

and starting, electrical operated systems for larger engines being developed wars. Gas 

turbine aircraft engines such as turbojets, turbo-shaft and turbo-fan often use air or 

pneumatic starting, with the use of blade air from build in auxiliary power unit or external air 

compressors know seen as a common starting method. After the first engine is started using 

APU bleed air from the running engine can be used to start the remaining engine. 

Electric Stator Motor System 

Stator 

Stator is a stationary part of a system, found in electric generators, electric motor, or 

biological rotors. Energy flows through a stator to from the rotating component of the system. 

In an electric motor, the stator provides a rotating magnetic field that drives the rotating 

armature in a generator; the stator converts the rotating magnetic field to electric current. 

Turbine Engine Starting System 

A turbine is a rotary mechanical device that energy from a fluid flow and converts it into 

useful work. The work produced by a turbine can be used for generating electrical power 

when combine with a generator. The turbine shaft work is used to drive the compressor, the 

energy that is not used for compressing the working fluid comes out in the exhaust gases 

that can be used to do external work such as directly producing thrust in a turbo-jet engine or 

rotating a second independent turbine, known as power turbine. 

A turbojet engine is a gas turbine engine that works by compressing air with an inlet and with 

a compressor (axial, centrifugal or both) then mixing fuel with a compressed air burning the 



mixture in the combustor and passing the hot, high pressure air through a turbine and 

nozzle. 

Ignition System 

The function of the ignition systems is to provide an electrical spark to ignite the fuel-air 

mixture in the cylinder. The ignition system of the engine is completely separate from the 

airplane electrical system. 

Magneto-Ignition System 

An ignition magneto or high tension magneto is a magneto that provides current from the 

ignition system of a spark ignition engine such as petrol engine. It produces pulses of high 

voltage for the spark plug. The source that generates energy in the magneto ignition syste, 

generally a magneto is a small generator that works ion electricity. When magneto is rotated 

by the engine, it produces a voltage. 

Advatages of Magneto-Ignition System 

i. It is more useful at medium and high speed. 

ii. It is more useful because no battery is used. 

iii. It requires less maintenance. 

Disadvantages of Magneto-Ignition System 

i. It has starting problem due to the low rotating speed at the starting of the engine. 

ii. It is more expensive when compared to battery ignition system. 

Application of Magneto-Ignition System 

i. Tractors, oil burners and outboard motors 

ii. Washing machines 

iii. Trucks and cement mixtures 

iv. Buses 

v. Airplane engines 

vi. Power units, marine engines and natural gas engines 

Impulse Coupling 

It is a mechanical device installed between the magneto-power and engine drive on most of 

the rotary magneto installation. The main function of the device is to the ignition spark at low 

rotating speed to the starting of the engine. Therefore, some magnetos have an impulse 

coupling, a spring like mechanical linkage between the engine and magneto drive shaft and 

winds-up and let’s go at the proper movement for spinning the magneto shaft. The impulse 

coupling uses a spring a hub with fly-weights and a shell. 



Booster Coil 

Booster coils are designed for air heating applications using hot water and are generally 

used for duct installation. The booster coil assembly used mainly with older radial engine 

ignition systems consist of 2 coils wound on a soft iron core, a set of contact points and a 

condenser. Booster coil is separate from the magneto and can generate a series of spark on 

its wound. 

Dual Ignition System 

It is a system for spark ignition engines where by critical ignition components such as spark 

plugs and magnetos are duplicated. Dual ignition is most commonly employed on aero-

engines and in sometimes found on cars and motorcycles. Dual ignition provides 2 

advantages; 

i. Redundancy in the event of inflight failure of one ignition system 

ii. And more efficient burning of the fuel-air mixture within the combustion chamber 

Turbine Engine Ignition System 

Most aircraft engines rely on an electrical ignition system to create a spark, which in turn 

initiates or continues the engine combustion process. The function of gas turbine ignition 

system is to convert energy from some source to a high intensity electrical discharge (i.e. 

Spark). 

Fire Detection and Extinguishing System 

Fire Detection 

A fire alarm system has a number of device working together to detect and warn people 

through visual and audio appliance when smoke, fire, carbon monoxide or other emergency 

are present. 

Fire Extinguisher 

Fire extinguisher is an active fire protection device used to extinguisher or control small fires 

often in emergency situations. 

There are two main types of fire extinguishers; 

i. Stored-Pressure and Cartridge operated 

In stored pressure units, the esteemed is stored in the same chamber as the fire fighting 

agent is itself. Depending on the agent used different propellers are used. 



Advantages 

They have the advantages of simple and allowing an operator to discharge the extinguisher, 

recharge it and return to the fire in a reasonable amount of time. 

Hand held and cart mounted (also called wheeled extinguishers). 

Hand held extinguishers from 0.5-14kg and are hence, easily portable by hand. Then cart 

mounted units typically weigh more than 23kg. These wheeled models are commonly found 

at construction sites, airport runways, helipad as well as docks and marines. 

Anti-Icing and De-Icing System 

A heated leading edge (bleed air) is an example of an anti-icing system. An inflatable boot 

on a leading edge is an example of de-icing system. As the name indicate anti-icing system 

prevent the formation of ice (aircraft surface) while the de-icing remove the ice after it is 

formed. Most aircraft contain system which is used to mitigate problems which could be 

caused by ice. This includes everything from a heated pitot tube to a wing leading edge 

heated by bleed air. This system is usually referred to as device of anti-icing system. 

Temperature Control Method 

Temperature control is a process in which change of temperature of a space or of a 

substance of temperature of a substance is measured or otherwise detected and the 

passage of heat energy into or out of the space or substance is adjusted to achieve a 

desired temperature. 

Air conditioners, space heaters, refrigerators, water heaters, etc are the examples of device 

that perform temperature control. 

Ice-Detector System 

An ice detector is an optical transducer probe available for aviation purposes. Ice detection 

and ice protection system for all weather operation of aircraft. We have produces ice 

detection system for use on major aircraft programs and are recognised heading supplier of 

aircraft ice detection system. Our ice detection products offer flexible, robust design to detect 

ice in a wide range of icing environments not only for aircraft but also ground based 

applications such as wind turbine and airport weather station. 


