DGCST081 Fire Extinguishers


Introduction

Fire extinguishers are designed to extinguish small fires.  When a fire does break out you must be able to quickly select the correct extinguisher and extinguish the fire before it spreads and gets out of control.

You must also be able to extinguish the fire without putting yourself at unnecessary risk of personal injury or harm.

Extinguishers are only effective if you know which type to use and can operate them correctly.

This means you must be able to:

· recognise the different classes of fire; and

· know which extinguishers to use on each class of fire.

Today we will look at:

· the classes of fire;

· how to identify the extinguisher type;

· what classes of fire each extinguisher can be used for;

· checking extinguishers; and

· how to correctly use extinguishers.

Before we begin the toolbox talk let us just check your knowledge of extinguishers.


“A fire has just started in the workshop next to a number of live electrical appliances.  There are four extinguishers in the workshop mounted on the wall about twenty metres to your right.  You only have enough time to select one extinguisher and put out the fire before it gets out of control.  Which extinguisher would you pick and why?”


If you picked extinguisher 1 you would have extinguished the fire without electrocuting yourself because this is a Carbon Dioxide gas extinguisher  Carbon Dioxide gas is electrically non-conductive.

If you picked extinguisher 2 you would have received an electric shock or have been electrocuted.  Extinguisher 2 is a Foam type extinguisher which contains about 93% water.  Water is electrically conductive.

If you picked extinguisher 3 you would have extinguished the fire without electrocuting yourself because this is a Dry Chemical Powder extinguisher. Dry Chemical Powder is electrically non-conductive.

If you picked extinguisher 4 you would have received an electric shock or have been electrocuted.  Extinguisher 4 is a Water type extinguisher.

It is important for you to understand the different classes of fire before we discuss the different types of extinguishers that you can use.

Classes of Fire



“What are the classes of fire?”


The main classes of fire are:

Class A Ordinary Combustibles - wood, paper and textiles;

Class B Flammable Liquids - oil, kerosene, and petrol; and

Class C Flammable Gases - acetylene and LPG.


The other classes of fire are:

Class D Combustible Metals - magnesium, titanium, and sodium;

Class (E) Electrical Hazard - fires involving live electrical equipment; and

Class F Cooking Oil Fires - cooking fats and oils.

We will not be dealing with Class D fires in this toolbox talk because this class of fire requires highly specialised extinguishing equipment and highly trained firefighting personnel.

We will now look at the different types of extinguishers and which classes of fire each can safely be used for.

Water Fire Extinguishers


Water fire extinguishers have an all red cylinder.

Water extinguishes the fire by cooling down and removing the heat from the fire.  Without adequate heat, fuel cannot burn.

They should only be used on Class A ordinary combustible fires such as, wood, paper, cardboard or textiles.

They must never be used on:

· Class B flammable liquid fires;

· Class C flammable gas fires;

· Class (E) live electrical equipment fires; or

· Class F cooking oil fires.

When using a water extinguisher direct the water jet at the base of the fire and move it across the area of the fire.

If a fire is spreading vertically, it should be attacked at its lowest point and followed upwards.

Foam Fire Extinguishers


Foam extinguishers have an all blue cylinder.

They contain 93% water and 7% chemical. This mixture aerates as it discharges from the extinguisher nozzle and creates a foam.

Foam extinguishes the fire by smothering the fuel and removing the heat.  Without heat and oxygen a fire cannot burn.

Foam is effective and safe to use on :

· Class A ordinary combustible fires; and

· Class B flammable liquid fires.

Foam must never be used on:

· Class C flammable gas fires;

· Class (E) live electrical equipment fires; or

· Class F cooking oil fires.

When using a foam extinguisher to extinguish a flammable liquid fire, arch the stream and allow the foam to drop onto the surface of the liquid to create a blanket.

Don’t aim the stream into the liquid because this will drive the foam beneath the surface and lose the smothering effect.

Dry Chemical Powder Fire Extinguishers


Dry Chemical Powder extinguishers have a red cylinder with a white horizontal band.
The chemical powder extinguishes the fire by breaking the chain reaction between the fuel vapours and the oxygen.  The powder also smothers the fuel.

They can safely be used on:

· Class A ordinary combustible fires;

· Class B flammable liquid fires;

· Class C flammable gas fires;

· Class (E) live electrical equipment fires; and

· Class F cooking oil fires.

Dry Chemical Powder is very effective in “knocking down” the flame of a fire but it is not a good coolant.  If the powder is dispersed and the fuel is exposed to oxygen a re-ignition can occur.

Dry Chemical Powder is generally used to “knock down” the fire and another medium is used to cool down the fuel.

When using a Dry Chemical Powder extinguisher, particularly with a flammable liquid fire, direct the powder jet towards the nearest edge of the fire and with a quick sweeping action drive the fire away from you until all the flames are extinguished.

With live electrical equipment fires, direct the powder jet straight at the fire.

Carbon Dioxide Gas Fire Extinguishers


Carbon Dioxide gas extinguishers have a red cylinder with a black horizontal band.
Carbon Dioxide gas extinguishes the fire by smothering and cooling the burning fuel.  Carbon Dioxide gas is heavier than air and when it is discharged under pressure it displaces the oxygen that is necessary to keep the fire burning.

The temperature of the gas is about minus 60 degrees Celsius which quickly removes the heat.

Carbon Dioxide gas is very effective on Class (E) live electrical equipment fires because the gas is non-conductive and non-corrosive.

It should not be used on Class F cooking oil fires because the high discharge pressure of the gas can cause the cooking oil to splash and spread the fire.

Carbon Dioxide Gas should be applied with the same sweeping action used for applying Dry Chemical Powder.

Never grip the discharge horn of a Carbon Dioxide extinguisher, except where an insulated foam handle is provided.  The exposed discharge horn will quickly drop to the same temperature of the gas - minus 60 degrees Celsius.


“What are the potential hazards when using a carbon dioxide extinguisher?

If you have to use a Carbon Dioxide gas extinguisher in a confined space such as, an electrical sub-station, your oxygen supply can also be affected.  As soon as you have extinguished the fire, evacuate the area and allow it to ventilate.

Some processing plants, such as Gold Milling plants, use cyanide in their process.

Never use a Carbon Dioxide extinguisher where cyanide is being used or stored.  Discharging Carbon Dioxide gas onto cyanide creates Hydrogen Cyanide gas which is a highly lethal gas.  Inhaling as little as 270 parts per million is enough to kill you instantly - this can be as little as one or two breaths.

Wet Chemical Fire Extinguishers


Wet Chemical extinguishers have a beige or biscuit coloured cylinder.

Wet Chemical extinguishers contain a mixture of 90% water and an emulsifying chemical which converts into a soap like material when it contacts cooking fats and oils.

The wet chemical smothers the fire by sealing off the surface of the cooking oil with a chemical blanket.  The water content also prevents re-ignition by reducing the temperature of the fat or oil below its flash point temperature.

Wet Chemical extinguishers are used to extinguish Class F cooking oil and fat fires but can also extinguish Class A ordinary combustible fires.

They should never be used on Class B flammable liquid fires because the chemical agent only reacts with cooking fats and oils.

Also, they should never be used on:

· Class C flammable gas fires, or

· Class (E) live electrical equipment fires.

When using a Wet Chemical extinguisher, a fine jet should be arched onto the burning oil or fat, to allow the Wet Chemical to form a blanket.  A jet should not be directed into the oil or fat so as to prevent splashing and spreading of the fire.

The Wet Chemical agent is slightly alkaline so care should be taken when handling the liquid.  If contact is made with the eyes or skin, flush with water.  If the agent is swallowed, dilute with water and seek medical attention.

Checking Fire Extinguishers

The fire extinguishers in your work area must be regularly checked to make sure they are always ready to use in the event of a fire.


“What are some of the faults you should check for on an extinguisher?”


You should check the:

· trigger is not bent;

· locking pin is positioned through the trigger and handle;

· breakable plastic tamper tag is tied off around the pin and trigger;

· cylinder is not split or corroded;

· director nozzle is not blocked;

· hose is not split or punctured; and

· pressure gauge needle is pointing to the “fully charged” position.

Never return a defective extinguisher to its mounting hook.

Always place a defective extinguisher on the floor underneath its mounting hook and report it to your supervisor, so an immediate replacement can be obtained.

The same rule applies if you use an extinguisher - even if it has only been partly discharged.

Always keep the area around the fire extinguisher unobstructed.  There should be a one metre “keep clear” zone around extinguishers.  This ensures that you can quickly locate and obtain an extinguisher in the event of a fire.

Extinguishing Fires

Before you attempt to extinguish a fire you must first decide if it is safe for you to do so.

Never attempt to extinguish a fire, if it means putting yourself at unnecessary risk of harm or injury.

Evacuate the area immediately, and do not attempt to extinguish the fire, if there are any chemicals or explosives near the fire.


“What are some of the basic safety precautions you should follow when extinguishing a fire?”


If you decide that it is safe for you to extinguish the fire you must:

· select the correct extinguisher for the type of fire - use a Dry Chemical Powder or Carbon Dioxide gas extinguisher if there is any live electrical equipment near the fire;

· test your extinguisher before moving into the immediate area of the fire;

· look for a “line of retreat” in case you are unable to contain the fire;

· stand up-wind of the fire to avoid smoke and fumes;

· stand up-hill of the fire to avoid any dangerous run off from flammable liquid fires; and

· adopt a crouching position to keep clear of smoke and heat.

If you are unable to extinguish the fire, and it is out of control:

· evacuate the area immediately;

· warn others of the danger;

· raise the fire alarm; and

· if safe to do so, contain the fire by closing any doors and windows.

Summary

Always check and make sure the extinguishers in your area are in working order.

If you find a defective extinguisher, remove it from its mounting point and report it to your supervisor.

Before attempting to extinguish a fire decide if you can do so without putting yourself at risk.

Check that you have the correct extinguisher for the type of fire before you use it.
Look around your work area to see where the extinguishers are located - this can save valuable time when a fire does break out.

Just to check that you have understood all of the information we have covered today, we will do one final exercise.


“A fire has just started in a flammable liquid storage area.  There are some items of live electrical equipment located near the fire.  Which extinguisher would you select to extinguish the fire and why?”


Extinguisher 1 should not be used because it is a Water extinguisher.  

Water cannot be used on Class B flammable liquid fires or where there is any live electrical equipment.

Extinguisher 2 can be used to extinguish this fire because it is a Carbon Dioxide gas extinguisher. 

Carbon Dioxide gas can be used on Class B flammable liquid fires.  
Because Carbon dioxide gas is electrically non-conductive it is safe to use where there is live electrical equipment.

Extinguisher 3 should not be used for this type of fire.  It is a Foam extinguisher which is designed for Class B flammable liquid fires but because of the presence of live electricity it must not be used.  Foam is electrically conductive.

Extinguisher 4 can be used to extinguish this fire because it is a Dry Chemical Powder extinguisher.  Dry Chemical Powder can be used on Class B flammable liquid fires and is electrically non-conductive.

Extinguisher 5 must not be used for this type of fire because it is a Wet Chemical extinguisher.  Wet Chemical extinguishers must only be used for Class F cooking oil fires.  Wet Chemical is also electrically conductive.



Notes
















Hand out sheet 1 – Pick the correct extinguisher








Further References for the Supervisor/Presenter





Australian Standard 1850 - 1994


Portable fire extinguishers -Classification, rating and performance





Australian Standard 2444 - 1995


Portable fire extinguishers and blankets - Selection and location














?





?





?





?





?





?





Hand out sheet 2 – Classes of fire (A, B & C)








Hand out sheet 3 – Classes of fire (D,E & F)








Hand out sheet 4 – Water fire extinguishers








Hand out sheet 5 – Foam extinguishers








Hand out sheet 6 – Dry chemical powder fire extinguishers








Hand out sheet 7 – Carbon dioxide gas fire extinguishers








Hand out sheet 8 – Wet chemical fire extinguishers








Hand out sheet 9 – Checking fire extinguishers








Hand out sheet 10 – Extinguishing the fire








Hand out sheet 11 – Pick the correct extinguisher
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