
 

 

 

 

UNIT  V  FLIGHT SAFETY 

 

Ground Support Equipments 

Electric Ground Power Units 

Ground support electrical auxiliary power units vary widely in size and type. However, they can 

be generally classified by towed, stationary, or self-propelled items of equipment. Some units are 

mainly for in-hangar use during maintenance. Others are designed for use on the flight line either 

at a stationary gate area or towed from aircraft to aircraft. The stationary type can be powered 

from the electrical service of the facility. The movable type ground power unit (GPU) generally 

has an onboard engine that turns a generator to produce power. Some smaller units use a series of 

batteries. 

 

The towed power units vary in size and range of available power. 

The smallest units are simply high-capacity batteries used to start light aircraft. These units are 

normally mounted on wheels or skids and are equipped with an extra-long electrical line 

terminated in a suitable 

plug-in adapter. 

 

Hydraulic Ground Power Units 

Portable hydraulic test stands are manufactured in many sizes and cost ranges. [Figure 11-29] 

Some have a limited range of operation, while others can be used to perform all the system tests 

that fixed shop test stands are designed to perform. Hydraulic power units, sometimes called a 

hydraulic mule, provide hydraulic pressure to operate the aircraft systems during maintenance. 

They can be used to: 

• Drain the aircraft hydraulic systems. 

• Filter the aircraft system hydraulic fluid. 

• Refill the aircraft system with clean fluid. 

• Check the aircraft hydraulic systems for operation and leaks. 

This type of portable hydraulic test unit is usually an electrically powered unit. It uses a 

hydraulic system capable of delivering a variable volume of fluid from zero to approximately 24 

gallons per minute at variable pressures up to 3,000 psi. 

 

 

 

 

Ground Support Air Units 

Air carts are used to provide low pressure (up to 50 psi high volume flow) air which can be used 

for tarting the engines, and heating and cooling the aircraft on the ground (using the onboard 

aircraft systems). It generally consists of an APU built into the cart that provides bleed air from 

the APU’s compressor for operating aircraft systems or starting engines.   

 

 



Ground Air Heating and Air Conditioning 

Most airport gates have facilities that can provide heated or cooled air. The units that cool or heat 

the air are permanent installations, which connect to the aircraft by a large hose that connects to 

the aircraft’s ventilation system. Portable heating and air conditioning units can also be moved 

close to the aircraft and connected by a duct, which provides air to keep the cabin temperature 

comfortable. 

 

 

Fueling and Defueling Procedures 

Maintenance technicians are often asked to fuel or defuel aircraft. Fueling procedure can vary 

from aircraft to aircraft. Tanks may need to be fueled in a prescribed sequence to prevent 

structural damage to the airframe. The proper procedure should be confirmed before fueling an 

unfamiliar aircraft. 

 

Fueling 

Always fuel aircraft outside, not in a hangar where fuel vapors may accumulate and increase the 

risk and severity of an accident. Generally, there are two types of fueling process: over-the-wing 

refueling and pressure refueling. Over-thewing refueling is accomplished by opening the fuel 

tank cap on the upper surface of the wing or fuselage, if equipped with fuselage tanks. The 

fueling nozzle is carefully inserted into the fill opening and fuel is pumped into the tank. This 

process is similar to the process used to refuel an automobile gas tank. When finished, the cap is 

secured and subsequent tanks are opened and refilled until the aircraft has the desired fuel load 

onboard. Pressure refueling occurs at the bottom, front, or rear of the fuel tank. A pressure 

refueling nozzle locks onto the fueling port at the aircraft fueling station. Fuel is pumped into the 

aircraft through this secured and sealed connection. Gauges are monitored to ascertain when the 

tanks are properly loaded. An automatic shutoff system may be part of the aircraft system. It 

closes the fueling valve when the tanks are full. 

 

Precautions should be used with either type of fueling. First and foremost, it is absolutely 

essential that the correct fuel be put in the aircraft. The type of fuel to be used is placarded near 

the fill port on over-the-wing systems and at the fueling station on pressure refueled aircraft. If 

there is any question about which fuel to use, the pilot in command, other knowledgeable 

personnel, or the manufacturer’s maintenance/operations manual should be consulted before 

proceeding. Note that an over-the-wing refueling nozzle for turbine engine fuel should be too 

large to fit into the fill opening on an aircraft utilizing gasoline. Clean the area adjacent to the fill 

port when refueling over the wing. Ensure the fuel nozzle is also clean. Aviation fuel nozzles are 

equipped with static bonding wires that must be attached to the aircraft before the fuel cap is 

opened 

 

Open the cap only when ready to dispense the fuel. Insert the nozzle into the opening with care. 

The aircraft structure is much more delicate than the fuel nozzle, which could easily damage the 

aircraft. Do not insert the neck of the nozzle deeply enough to hit bottom. This could dent the 

tank, or the aircraft skin, if it is an integral tank. Exercise caution to avoid damage to the surface 

of the airframe by the heavy fuel hose. Lay the hose over your shoulder or use a  refueling mat to 

protect the paint. 

 



There are other miscellaneous good practices that should be employed when refueling an aircraft. 

A ladder should be used if the refuel point is not accessible while standing on 

the ground. Climbing on an expensive aircraft to access the fueling ports is possible but does not 

give the stability of a ladder and may not be appreciated by the aircraft owner. If it is necessary 

to walk on the wings of the aircraft, do so only in designated areas, which are safe 

 

Defueling 

Removing the fuel contained in aircraft fuel tanks is sometimes required. This can occur for 

maintenance, inspection, or due to contamination. Occasionally, a change in flight plan may 

require defueling. Safety procedures for defueling are the same as those for fueling. Always 

defuel outside. Fire extinguishers should be on hand. Bonding cables should be attached to 

guard against static electricity buildup. Defueling should be performed by experienced 

personnel, and inexperienced personnel must be checked out before doing so without 

assistance. Remember that there may be a sequence in defueling an aircraft’s fuel tanks just as 

there is when fueling to avoid structural damage. Consult the manufacturer’s maintenance/ 

operations manual(s) if in doubt. 

Pressure fueled aircraft normally defuel through the pressure fueling port. The aircraft’s in-tank 

boost pumps can be used to pump the fuel out. The pump on a fuel truck can also be 

used to draw fuel out. These tanks can also be drained through the tank sump drains, but the 

large size of the tanks usually makes this impractical. Aircraft fueled over the wing are 

normally drained through the tank sump drains. Follow the manufacturer’s procedure for 

defueling the aircraft. 

 

Good fuel removed from an aircraft must be handled with all precautions used when handling 

any fuel. It must only be put into clean tanks and efforts must be made to keep it clean. 

It may be put back in the aircraft or another aircraft if the manufacturer allows. Large aircraft can 

often transfer fuel from a tank requiring maintenance to another tank to avoid 

the defueling process. 

Fire Hazards When Fueling or Defueling 

Due to the combustible nature of AVGAS and turbine engine fuel, the potential for fire while 

fueling and defueling aircraft must be addressed. Always fuel and defuel outside, not in a 

hangar that serves as an enclosed area for vapors to build up to a combustible level. lothing worn 

by refueling personnel should not promote static electricity buildup. Synthetics, such 

as nylon, should be avoided. Cotton has proved to be safe for fuel handling attire. 

 

As previously mentioned, the most controllable of the three ingredients required for fire is the 

source of ignition. It is absolutely necessary to prevent a source of ignition anywhere 

near the aircraft during fueling or refueling. Any open flame, such as a lit cigarette, must be 

extinguished. Operation of any electrical devices must be avoided. Radio and radar use is 

prohibited. It is important to note that fuel vapors proliferate well beyond the actual fuel tank 

opening and a simple spark, even one caused by static electricity, could be enough for 

ignition. Any potential for sparks must be nullified. 



Spilled fuel poses an additional fire hazard. A thin layer of fuel vaporizes quickly. Small spills 

should be wiped up immediately. Larger spills can be flooded with water to dissipate the fuel and 

the potential for ignition. Do not sweep fuel that has spilled onto the ramp. 

Class B fire extinguishers need to be charged and accessible nearby during the fueling and 

defueling processes. Fueling personnel must know exactly where they are and how to use them. 

In case of an emergency, the fuel truck, if used, may need to be quickly driven away from the 

area. For this reason alone, it should be positioned correctly on the ramp relative to the aircraft. 

 

Fire Protection 

Requirements for Fire To Occur 

Three things are required for a fire:  

(1) fuel — something that will, in the presence of heat, combine with oxygen, thereby releasing 

more heat and as a result reduces itself to other chemical compounds; 

(2) heat — accelerates the combining of oxygen with fuel, in turn releasing more heat; and  

(3) oxygen — the element which combines chemically with another substance through the 

process of oxidation. Rapid oxidation, accompanied by a noticeable release of heat and light, is 

called combustion or burning.  Remove any one of these things and the fire extinguishes. 

 

Classification of Fires 

For commercial purposes, the National Fire Protection Association (NFPA) has classified fires 

into three basic types: Class A, Class B, and Class C. 

 

1. Class A fires occur in ordinary combustible materials, such as wood, cloth, paper, upholstery 

materials, and so forth. 

2. Class B fires occur in flammable petroleum products of other flammable or combustible 

liquids, greases, solvents, paints, and so forth. 

3. Class C fires occur involve energized electrical wiring and equipment. 

 

Fire Safety 

Anytime current flows, whether during generation or transmission, a byproduct of that flow is 

heat. The greater the current flow, the greater the amount of heat created. When this heat 

becomes too great, protective coatings on wiring and other electrical devices can melt, causing 

shorting, which leads to more current flow and greater heat. This heat can become so great that 

metals can melt, liquids vaporize, and flammable substances ignite.  

 

An important factor in preventing electrical fires is to keep the area around electrical work or 

electrical equipment clean, uncluttered, and free of all unnecessary flammable substances. 

Ensure that all power cords, wires, and lines are free of kinks and bends which can damage the 

wire. Never place wires or cords where they will be walked on or run over by other equipment. 

When several wires inside a power cord are broken, the current passing through the remaining 

wires increases. This generates more heat than the insulation coatings on the wire are designed to 

withstand and can lead to a fire. Closely monitor the condition of electrical equipment. Repair or 

replace damaged equipment before further use. 

 



Safety Around Hazardous Materials 

Material safety diamonds are very important with regard to shop safety. These forms and labels 

are a simple and quick way to determine the risk and, if used properly with the tags, will indicate 

what personal safety equipment to use with the hazardous material 

 


