
INTRODUCTION TO FIRE PREVENTION AND PROTECTION 

This module covers fire prevention in the workplace, and how to ensure that people are properly 

protected if fire does occur. Fire and explosions at work account for about 2% of the major 

injuries reported under Reporting of Injuries, Diseases and Dangerous Occurrences Regulations. 

The financial costs associated with serious fires are very high including, in many cases (believed 

to be over 40%), the failure to start up the business again. Never underestimate the potential of 

any fire. 

Learning objectives 

By the end of this module you should be able to: 

List the components of the fire tetrahedron 

 Define key fire terms 

 Identify the classes of fires and extinguishers 

 Identify placards and labels 

 Outline the principles of fire risk assessment 

 Describe the basic principles of fire prevention and the prevention of fire spread in 

buildings  

 Identify the appropriate fire alarm systems and fire-fighting equipment for a simple 

workplace 

 Outline the factors which should be considered when implementing a successful 

evacuation of a workplace in the event of a fire 

 

Learning resources  
Laptop/phone/Laptop 

Notebook  

Internet  

Best library USA  

 

Faculty-created Online Learning Activities  

Module  

 

Learning Activities  
Complete the module  

Present any given assignments in the required formats.(I.E PDF,PNG,DOC,PPT) 

 

 

 

 

 

 

 

 



INTRODUCTION TO FIRE PREVENTION AND PROTECTION 

Fire Tetrahedron 

Four components are necessary to sustain combustion: 

1. Fuel 

2. Heat 

3. Oxygen 

4. A chemical reaction 

A fire will not burn without the presence of all four. Fuels include numerous materials, both 

liquid and solid, but all must be in a vapor state before they can burn. Once vaporized, they mix 

with oxygen to form a combustible mixture capable of burning when exposed to heat. During the 

burning process, a chemical reaction among the components of fuel, oxygen, and heat causes the 

chemical components to change form and release other gases. The following example will 

illustrate this process. 

An owner of a boat sales and repair shop inspected a boat his assistant was repairing in the shop. 

During the inspection, he smelled gasoline vapors, so, before opening several doors to air out the 

place, he instructed his assistant not to activate a grinder. As the owner turned to enter the 

showroom, he heard the grinder and spun around to see about a dozen fires burning throughout 

the repair shop. Both men escaped with minor burns, but the boat was destroyed and the shop 

suffered extensive damage. The assistant assumed there were not enough vapors to cause a fire. 

He may not have considered the electrical grinder might spark when activated, and ignite those 

vapors. Had the vapors not reached the lower flammable limit, they would not have ignited. 

The lower flammable limit, also known as the lower explosive limit, is the lowest concentration 

of gas or vapor (percentage volume in air) that burns or explodes if an ignition source is present. 

The upper flammable limit or upper explosive limit is the highest concentration of a gas or 

vapor that burns or explodes if an ignition source is present. A mixture can have too little of the 

concentration (and be too lean) or too much of the concentration (and be too rich) to burn. 

In the case of the boat repair shop, the concentration was between the limits, so it ignited. 

Incidentally, the closer the mixture gets to the limits, the less complete the combustion. The 

optimal mixture for complete combustion is near the midpoint between the limits. 

Gasoline is hazardous because it has a low flash point, the temperature at which a substance 

gives off enough vapors to form an ignitable mixture, causing the substance to burn or explode. 

The source of ignition might be a flame, hot object, spark from a tool, or static electricity. 

Although it is possible for the mixture to exceed the upper flammable limit where it becomes too 

rich to burn, any mixture above 10 percent of its lower flammable limit should be considered a 

hazard and treated accordingly. Fuel, oxygen, and an ignition source combined to cause an 

explosion when the assistant activated the grinder. 

Vapor density becomes a key issue in determining where a vapor might be found in the 

atmosphere. If the vapor has a low density (below 1.0), it will float in the air. Therefore, ignition 

of such a fire might occur anywhere in a room or at a point above the source of the vapors. If the 

vapor has a high density (above 1.0), it will tend to move downward. Vapors released from a 

gasoline spill will often float downhill. An ignition source below the gasoline may ignite it and 

cause the fire to spread from the point of ignition to the source of the spill. Police often evacuate 

a wide area surrounding a gasoline spill on the highway because a nearby car could become a 

source of ignition 



 
and cause the remaining contents of the tank to burn, explode, or both. 

A liquid having a flash point at or above 100 degrees (Fahrenheit) is combustible. If the liquid 

ignites at a temperature below 100 degrees (Fahrenheit), it is referred to as flammable. The 

National Fire Protection Association (NFPA) subcategorizes the categories of combustible and 

flammable. Knowing these subcategories can be useful in determining how to protect some 

properties. 

Sources of ignition 

Workplaces have numerous sources of ignition, some of which are obvious but others may be 

hidden inside machinery. Most of the sources may cause an accidental fire from sources inside 

but, in the case of arson (about 13% of industrial fires), the source of ignition may be brought 

from outside the workplace and will be deliberately used. The following are potential sources of 

ignition in the typical workplace: 



 
The fire triangle 

Naked flames – from smoking materials, cooking appliances, heating appliances and process 

equipment. 

External sparks – from grinding metals, welding, impact tools, electrical switch gear. 

Internal sparking – from electrical equipment (faulty and normal), machinery, lighting. 

Hot surfaces – from lighting, cooking, heating appliances, process equipment, poorly ventilated 

equipment, faulty and/or badly lubricated equipment, hot bearings and drive belts. 

Static electricity – causing significant high-voltage sparks from the separation of materials such 

as unwinding plastic, pouring highly flammable liquids, walking across insulated floors or 

removing synthetic overalls. 

Sources of fuel 

If it will burn it can be fuel for a fire. The things which will burn easily are the most likely to be 

the initial fuel, which then burns quickly and spreads the fire to other fuels. The most common 

things that will burn in a typical workplace are: 

Solids – these include, wood, paper, cardboard, wrapping materials, plastics, rubber, foam (e.g. 

polystyrene tiles and furniture upholstery), textiles (e.g. furnishings and clothing), wall paper, 

hardboard and chipboard used as building materials, waste materials (e.g. wood shavings, dust, 

paper), hair. (see Figures 11.3a and b) 



 
Liquids – these include, paint, varnish, thinners, adhesives, petrol, white spirit, methylated 

spirits, paraffin, toluene, acetone and other chemicals. Most flammable liquids give off vapours 

which are heavier than air so they will fall to the lowest levels. A flash flame or an explosion can 

occur if the vapour catches fire in the correct concentrations of vapour and air. (see Figures 11.4a 

and b) 



 
Gases – flammable gases include LPG (liquefied petroleum gas in cylinders, usually butane or 

propane), acetylene (used for welding) and hydrogen. An explosion can occur if the air/gas 

mixture is within the explosive range. (see Figures 11.5a and b) 

 



Oxygen 

Oxygen is of course provided by the air all around but this can be enhanced by wind, or by 

natural or powered ventilation systems which will provide additional oxygen to continue 

burning.  

Cylinders providing oxygen for medical purposes or welding can also provide an additional very 

rich source of oxygen. 

In addition, some chemicals such as nitrates, chlorates, chromates and peroxides can release 

oxygen as they burn and therefore need no external source of air. (see Figures 11.6a and b) 

 
Categories of Fires 

For all practical purposes there are FIVE main classes of fire – A, B, C, D and F, plus fires 

involving electrical equipment. The Specification of Portable Fire Extinguishers for Use on 

Cooking Oil Fires introduced the new class F. The categories based on fuel and the means of 

extinguishing are as follows: 

Class A – Fires which involve solid materials such as wood, paper, cardboard, textiles, furniture 

and plastics where there are normally glowing embers during combustion. Such fires are 

extinguished by cooling, which is achieved using water. 

Class B – Fires which involve liquids or liquefied solids such as paints, oils or fats. These can be 

further subdivided into: 

Class B1 – Fires which involve liquids that are soluble in water such as methanol. They can be 

extinguished by carbon dioxide, dry powder, water spray, light water and vaporizing liquids; 

Class B2 – Fires which involve liquids not soluble in water, such as petrol and oil. They can be 

extinguished by using foam, carbon dioxide, dry powder, light water and vaporizing liquid. 

Class C – Fires which involve gases such as natural gas, or liquefied gases such as butane or 

propane. 



They can be extinguished using foam or dry powder in conjunction with water to cool any 

containers involved or nearby. 

Class D – Fires which involve metals such as aluminium or magnesium. Special dry powder 

extinguishers are required to extinguish these fires, which may contain powdered graphite or 

talc. 

Class F – Fires which involve high-temperature cooking oils or fats in large catering 

establishments or restaurants. 

Electrical fires – Fires involving electrical equipment or circuitry do not constitute a fire class 

on their own, as electricity is a source of ignition that will feed a fire until switched off or 

isolated. But there are some pieces of equipment that can store, within capacitors, lethal voltages 

even when isolated. Extinguishers specifically designed for electrical use like carbon dioxide or 

dry powder units should always be used for this type of fire hazard. 

Fire extinguishers are usually designed to tackle one or more classes of fire 

Fire alarm and fire fighting equipment 

In the event of fire, it is vital that everyone in the workplace is alerted as soon as possible. The 

earlier the fire is discovered, the more likely it is that people will be able to escape before the fire 

takes hold and before it blocks escape routes or makes escape difficult. 

Every workplace should have detection and warning arrangements. Usually the people who work 

there will detect the fire and in many workplaces nothing further will be needed. 

It is important to consider how long a fire is likely to burn before it is discovered. Fires are likely 

to be discovered quickly if they occur in places that are frequently visited by employees, or in 

occupied areas of a building. 

For example, employees are likely to smell burning or see smoke if a fire breaks out in an office. 

Where there is concern that fire may break out in an unoccupied part of the premises, for 

example in a basement, some form of automatic fire detection should be fitted. Commercially 

available heat or smoke detection systems can be used. In small premises, a series of interlinked 

domestic smoke alarms that can be heard by everyone present will be sufficient. In most cases, 

staff can be relied upon to detect a fire. 

In small workplaces where occupancy is low, a shouted warning should be all that is needed, so 

long as the warning can be heard and understood everywhere on the premises. 

If the size or occupancy of a workplace means that a shouted warning is insufficient, hand-

operated devices such as bells, gongs or sirens can be used. They should be installed on exit 

routes and should be clearly audible throughout the workplace. In all other places an electrically 

operated fire alarm system should be fitted. This will have call points adjacent to exit doors and 

enough bells or sounders to be clearly audible throughout the premises. 

If it is thought that there might be some delay in fire being detected, automatic fire detection 

should be considered, linked into an electrical fire alarm system. Where a workplace provides 

sleeping accommodation or where fires may develop undetected, automatic detection must be 

provided. If a workplace provides sleeping accommodation for fewer than six people, interlinked 

domestic smoke alarms (wired to the mains electricity supply) can be used provided that they are 

audible throughout the workplace while people are present. 

Extinguishing media 

There are four main methods of extinguishing fires, which are explained as follows: 

 Cooling – reducing the ignition temperature by taking the heat out of the fire – using 

water to limit or reduce the temperature. 



 Smothering – limiting the oxygen available by smothering and preventing the mixture of 

oxygen and flammable vapour – by the use of foam or a fire blanket. 

 Starving – limiting the fuel supply – by removing the source of fuel by switching off 

electrical power, isolating the flow of flammable liquids or removing wood and textiles, 

etc. 

 Chemical reaction – by interrupting the chain of combustion and combining the 

hydrogen atoms with chlorine atoms in the hydrocarbon chain, for example with Halon 

extinguishers. (Halons have generally been withdrawn because of their detrimental effect 

on the environment, as ozone depleting 

agents.) 

Advantages and limitations of the main extinguishing media 

Fire extinguishers are all red with 5% of the cylindrical area taken up with the colour code. The 

colour code (band) denotes on which class of fire the extinguisher can be used. 

Water extinguishers (red band) 

This type of extinguisher can only be used on Class A fires. They allow the user to direct water 

onto a fire from a considerable distance. 

A 9 litre water extinguisher can be quite heavy and some water extinguishers with additives can 

achieve the same rating, although they are smaller and therefore considerably lighter. This type 

of extinguisher is not suitable for use on live electrical equipment, liquid or metal fires. 

Water extinguishers with additives (red band) 

This type of extinguisher is suitable for Class A fires. They can also be suitable for use on Class 

B fires and, where appropriate, this will be indicated on the extinguisher. They are generally 

more efficient than conventional water extinguishers. 

 



 
Foam extinguishers (cream band) 

This type of extinguisher can be used on Class A or B fires and is particularly suited to 

extinguishing liquid fires such as petrol and diesel. They should not be used on free-flowing 

liquid fires unless the operator has been specially trained, as these have the potential to rapidly 

spread the fire to adjacent material. This type of extinguisher is not suitable for deep-fat fryers or 

chip pans. They should not be used on electrical or metal fires. 

Powder extinguishers (blue band) 

This type of extinguisher can be used on most classes of fire and achieve a good ‘knock down’ of 

the fire. They can be used on fires involving electrical equipment but will almost certainly render 

that equipment useless. 

Because they do not cool the fire appreciably, it can re-ignite. Powder extinguishers can create a 

loss of visibility and may affect people who have breathing problems and are not generally 

suitable for confined spaces. They should not be used on metal fires. 

Carbon dioxide extinguishers (black band) 

This type of extinguisher is particularly suitable for fires involving electrical equipment as they 

will extinguish a fire without causing any further damage (except in the case of some electronic 

equipment, for example computers). As with all fires involving electrical equipment, the power 

should be disconnected if possible. These extinguishers should not be used on metal fires. 

Wet chemical – class ‘F’ extinguishers 

This type of extinguisher is particularly suitable for commercial catering establishments with 

deep-fat fryers. The intense heat in the fluid generated by fat fires means that when standard 

foam or carbon dioxide extinguishers stop discharging, re-ignition tends to occur. Wet chemical 

extinguishers starve the fire of oxygen by sealing the burning fluid, which prevents flammable 

vapour reaching the atmosphere (Figure 11.21). fire fighting equipment 

Portable fire fighting equipment 

Since 1 April 2006, employers or those who have control of non-domestic premises have had a 

statutory duty under fire safety and health and safety legislation to ensure that there are 

appropriate means of fighting fires. 



The employer or controller of non-domestic premises is known as the ‘responsible person’. The 

responsible person also has to provide suitably trained people to operate non-automatic 

firefighting equipment. 

As Fire Certificates issued by fire authorities under the Fire Precautions Act 1971 have been 

abolished, instead it is up to the responsible person to identify the fire-fighting requirement for 

their premises. If fire breaks out in the workplace and trained staff can safely extinguish it using 

suitable firefighting equipment, the risk to others will be removed. 

Therefore, all workplaces where people are at risk from fire should be provided with suitable 

firefighting equipment. The most useful form of firefighting equipment for general fire risks is 

the water-type portable extinguisher or suitable alternative. One such extinguisher should be 

provided for around each 200 m2 of floor space with a minimum of one per floor. If each floor 

has a hose reel, which is known to be in working order and of sufficient length for the floor it 

serves, there may be no need for water-type extinguishers to be provided. 

Areas of special risks involving the use of oil, fats or electrical equipment may need carbon 

dioxide, dry powder or other types of extinguisher (Figure 11.21). 

Fire extinguishers should be sited on exit routes, preferably near to exit doors or where they are 

provided for specific risks, near to the hazards they protect. Notices indicating the location of 

firefighting equipment should be displayed where the location of the equipment is not obvious or 

in areas of high fire risk where the notice will assist in reducing the risk to people in the 

workplace. All Halon fire extinguishers should have been decommissioned as from December 

2003 and disposed of safely. 

Those carrying out hot work should have appropriate fire extinguishers with them and know how 

to use them. 

The primary purpose of fire extinguishers is to tackle fires at a very early stage to enable people 

to make their escape. Putting out larger fires is the role of the fire and rescue services. 

Extinguishers should conform to a recognized standard BS EN 3:7 Portable Fire Extinguishers. 

Characteristics, performance requirements and test methods. 

Fixed Firefighting equipment – sprinklers 

Sprinklers should be considered as merely one component part of a total fire safety strategy, 

which is tailored to the existing and projected needs of a building. They have significant benefits 

to offer in suppressing fires until those best trained to deal with major incidents are on the scene 

to extinguish them. 

Sprinklers, however, are an emotive topic. In some buildings, they have been used for a long 

time as the most significant element of a fire safety system. This situation is probably most 

prolific in warehouses and retail premises. They have unfortunately been resisted in most other 

buildings because of the initial capital cost and the perceived inherent risk of accidental water 

discharge. 

Sprinkler systems can be very effective in controlling fires. They can be designed to protect life 

and/or property and may be regarded as a cost-effective solution for reducing the risks created by 

fire. If a building has a sprinkler installation, it may have been installed as a result of a business 

decision, for example for the protection of business assets, or it may have been installed as a 

requirement, for example imposed under a local Act, or an integral part of the building design. 

Sprinkler systems should normally extend to the entire building. In a well-designed system, only 

those heads in the immediate vicinity of the fire will actually operate. Sprinkler installations 

typically comprise a water supply 



(preferably a stored water supply incorporating tanks), pumps, pipe work and sprinkler heads. 

There are different types of sprinkler design; sprinklers can be operated to discharge water at 

roof or ceiling level or within storage racks. Other design types such as ESFR (early suppression 

fast response) and dry pipe may also be appropriate. In all cases, a competent person/contractor 

should be used to provide guidance. 

The installation should be designed for the fire hazard; taking into account the building 

occupancy, the fire load and its burning characteristics and the sprinkler control characteristics. 

For each hazard the sprinkler installation design should take account of specific matters such as 

storage height, storage layout, ceiling clearance and sprinkler type (e.g. sprinkler orifice, 

sprinkler sensitivity). 

There are some hazards where sprinklers should not be fitted, such as over salt baths and metal 

melt pans, because water will possibly cause an explosive reaction. If any significant changes are 

being made to the premises, for example changing storage arrangements or material stored, the 

sprinkler installation should be checked to see that it is still appropriate and expert advice sought 

as necessary. 

Sprinkler protection could give additional benefits, such as a reduction in the amount of portable 

firefighting equipment necessary, and the relaxation of restrictions in the design of buildings. 

Guidance on the design and installation of new sprinkler systems and the maintenance of all 

systems is given in the Loss Prevention Council (LPC) Rules, BS EN 12845 or BS 5306 and 

should be carried out only by a competent person. 

Routine maintenance by on-site personnel may include checking of pressure gauges, alarm 

systems, water supplies, any anti-freezing devices and automatic booster pump(s). For example 

diesel fire pumps should be given a test run for 30 minutes each week. 



 

 

 
 

Maintenance 

It is important that equipment is fit for its purpose and is properly maintained and tested. One 

way in which this can be achieved is through companies that specialize in the test and 

maintenance of fire fighting equipment. 

All equipment provided to assist escape from the premises, such as fire detection and warning 

systems and emergency lighting, and all equipment provided to assist with fighting fire, should 

be regularly checked and maintained by a suitably competent person in accordance with the 



manufacturer’s recommendations. The alarm system should be tested every week, while the 

premises are in normal use. The test should be carried out by activating a different call point each 

week, at a fixed time. Table 11.2 gives guidance on the frequency of test and maintenance and 

provides a simple guide to good practice. 

Principles of heat transmission and fire spread 

Fire transmits heat in several ways, which need to be understood in order to prevent, plan escape 

from, and fight fires. Heat can be transmitted by convection, conduction, radiation and direct 

burning (Figure 11.7). Convection 

Hot air becomes less dense and rises, drawing in cold new air to fuel the fire with more oxygen. 

The heat is transmitted upwards at sufficient intensity to ignite combustible materials in the path 

of the very hot products of combustion and flames. This is particularly important inside buildings 

or other structures where the shape may effectively form a chimney for the fire. 

Conduction 

This is the transmission of heat through a material with sufficient intensity to melt or destroy the 

material and ignite combustible materials which come into contact or close to a hot section. 

Metals like copper, steel and aluminium are very effective or good conductors of heat. Other 

materials like concrete, brickwork and insulation materials are very ineffective or poor 

conductors of heat. 

Poor conductors or good insulators are used in fire protection arrangements. When a poor 

conductor is also incombustible, it is ideal for fire protection. Care is necessary to ensure that 

there are no other issues, such as health risks, with these materials. Asbestos is a very poor 

conductor of heat and is incombustible. However, it can cause very severe health effects, which 

now outweighs its value as a fire protection material and it is banned in the United Kingdom. 

Although still found in many buildings where it was used extensively for fire protection, it now 

has to be managed under the Control of Asbestos Regulations 2006. 

Radiation 

Often in a fire, the direct transmission of heat through the emission of heat waves from a surface 

can be so intense that adjacent materials are heated sufficiently to ignite. A metal surface 

glowing red-hot would be typical of a severe radiation hazard in a fire. 

Direct burning 

This is the effect of combustible materials catching fire through direct contact with flames which 

causes fire to spread, in the same way that lighting an open fire, with a range of readily 

combustible fuels, results in its spread within a grate. 

Fire and smoke spread in buildings 

Where fire is not contained and people can move away to a safe location, there is little immediate 

risk to those people. However, where fire is confined inside buildings the fire behaves differently 

(Figure 11.8). The smoke rising from the fire gets trapped inside the space by the immediate 

ceiling, then spreads horizontally across the space deepening all the time until the entire space is 

filled. The smoke will also pass through any holes or gaps in the walls, ceiling or floor and get 

into other parts of the building. It moves rapidly up staircases or lift wells and into any areas that 

are left open, or rooms which have open doors connecting to the staircase corridors. 

The heat from the building gets trapped inside, raising the temperature very rapidly. The toxic 

smoke and gases are an added danger to people inside the building, who must be able to escape 

quickly to a safe location. 



 
Common causes of fire and consequences 

The majority of fires occurred in: 

 private garages and sheds (22%) – 6,700 fires; 

 retail distribution (14%) – 4,200 fires; 

 restaurants, cafes, public houses etc (9%) – 2,600 fires; 

  industrial premises (other than construction) (8%) – 2,400 fires; 

  recreational and other cultural services (6%) – 1,700 fires. 

 



 
Consequences 

The main consequences of fire are: 

 Death – although this is a very real risk, relatively few people died in building fires that 

are not in dwellings. In 2007, 36 (8%) people died out of a total of 443 in all fires. 

The main causes of all deaths were: 

 overcome by gas or smoke – 43% 

  burns – 26% 

 burns and overcome by gas or smoke – 20% 

  other – 2%. 

  Unspecified – 9% 

Clearly gas and smoke are the main risks. 

 Personal injury – some 1282 people were injured (10%) of total injuries in all fires; 

 



 



 
Building damage – can be very significant, particularly if the building materials have poor 

resistance to fire and there is little or no built-in fire protection; 

 Flora and fauna damage – can be significant, particularly in a hot draught or forest fire; 

  Loss of business and jobs – it is estimated that about 40% of businesses do not start up 

again after a significant fire. Many are under- or not insured and small companies often 

cannot afford the time and expense of setting up again when they probably still have old 

debts to service; 

 Transport disruption – rail routes, roads and even airports are sometimes closed because 

of a serious fire. The worst cases were of course 11 September 2001 in the USA and the 

Icelandic Ash cloud over Europe in 2010, when airports around the world were disrupted; 

 Environmental damage from the fire and/or fighting the fire – fire-fighting water, the 

products of combustion and exploding building materials, such as asbestos cement roofs, 

can contaminate significant areas around the fire site. 

 

Fire risk assessment 

Stage 1 – identify fire hazards 

There are five main hazards produced by fire that should be considered when assessing the level 

of risk: 

 oxygen depletion; 

 flames and heat; 

 smoke; 



 gaseous combustion products; 

  structural failure of buildings. 

Of these, smoke and other gaseous combustion products are the most common cause of death in 

fires. 

For a fire to occur, it needs sources of heat and fuel. If these hazards can be kept apart, removed 

or reduced, then the risks to people and businesses are minimized. 

Identifying fire hazards in the workplace is the first stage as follows: 

Identify any combustibles – Most workplaces contain combustible materials. Usually, the 

presence of normal stock in trade should not cause concern, provided the materials are used 

safely and stored away from sources of ignition. Good standards of housekeeping are essential to 

minimize the risk of a fire starting or spreading quickly. 

The amount of combustible material in a workplace should be kept as low as is reasonably 

practicable. 

Materials should not be stored in gangways, corridors or stairways or where they may obstruct 

exit doors and routes. Fires often start and are assisted to spread by combustible waste in the 

workplace. Such waste should be collected frequently and removed from the workplace, 

particularly where processes create large quantities of it. 

Some combustible materials, such as flammable liquids, gases or plastic foams, ignite more 

readily than others and quickly produce large quantities of heat and/or dense toxic smoke. 

Ideally, such materials should be stored away from the workplace or in fire-resisting stores. The 

quantity of these materials kept or used in the workplace should be as small as possible, normally 

no more than half a day’s supply. 

Identify any sources of heat – All workplaces will contain heat/ignition sources; some will be 

obvious such as cooking sources, heaters, boilers, engines, smoking materials or heat from 

processes, whether in normal use or through carelessness or accidental failure. Others may be 

less obvious such as heat from chemical processes or electrical circuits and equipment. 

Where possible, sources of ignition should be removed from the workplace or replaced with 

safer forms. Where this cannot be done, the ignition source should be kept well away from 

combustible materials or made the subject of management controls. 

Particular care should be taken in areas where portable heaters are used or where smoking is 

permitted (now banned inside premises). Where heat is used as part of a process, it should be 

used carefully to reduce the chance of a fire as much as possible. Good security both inside and 

outside the workplace will help to combat the risk of arson. 

Under smoke-free legislation, smoking is not permitted in enclosed or significantly enclosed 

areas. Outside designated safe areas should be provided for those who still wish to smoke. The 

smoking rules should be rigorously enforced (Figure 11.11). 

Demolition work can involve a high risk of fire and explosion. In particular: 

 Dismantling tank structures can cause the ignition of flammable residues. This is 

especially dangerous 

 



 
if hot methods are used to dismantle tanks before residues are thoroughly cleaned out. The work 

should only be done by specialists. 

 Disruption and ignition of buried gas and electrical services is a common problem. It 

should always be assumed that buried services are present unless it is positively 

confirmed that the area is clear. 

A survey using service detection equipment must be carried out by a competent person to 

identify any services. The services should then be marked, competently purged or made dead, 

before any further work is done. A permit to excavate or dig is the normal formal procedure to 

cover buried services. 

Identify any unsafe acts – Persons undertaking unsafe acts such as smoking next to combustible 

materials, etc. 

Identify any unsafe conditions – These are hazards that may assist a fire to spread in the 

workplace, for example if there are large areas of hardboard or polystyrene tiles etc., or open 

stairs that can enable a fire to spread quickly, trapping people and engulfing the whole building. 

An ideal method of identifying and recording these hazards is by means of a simple single-line 

plan, an example of which is illustrated in Figure 11.12. 



Stage 2 – identify persons who are at significant risk 

Consider the risk to any people who may be present. In many instances and particularly for most 

small workplaces the risk(s) identified will not be significant, and specific measures for persons 

in this category will not be required. There will, however, be some occasions when certain 

people may be especially at risk from the fire, because of their specific role, disability, sleeping, 

location or the workplace activity . Special consideration is needed if: 

 sleeping accommodation is provided; 

  persons are physically, visually or mentally challenged; 

  people are unable to react quickly; 

 persons are isolated. 

People, such as visitors, the public or other workers, may come into the workplace from outside. 

The assessor must decide whether the current arrangements are satisfactory or if changes are 

needed. 

Because fire is a dynamic event, which, if unchecked, will spread throughout the workplace, all 

people present will eventually be at risk if fire occurs. Where people are at risk, adequate means 

of escape from fire should be provided together with arrangements for detecting and giving 

warning of fire. Firefighting equipment suitable for the hazards in the workplace should be 

provided. 

Some people may be at significant risk because they work in areas where fire is more likely or 

where rapid fire growth can be anticipated. Where possible, the hazards creating the high level of 

risk should be reduced. Specific steps should be taken to ensure that people affected are made 

aware of the danger and the action they should take to ensure their safety and the safety of 

others. 

Young persons may not be employed unless risks to young persons have been addressed in the 

risk assessment. 

Stage 3 – evaluate and reduce the risks 

If the building has been built and maintained in accordance with Building Regulations and is 

being put to its designed use, it is likely that the means of escape provisions will either be 

adequate, or it will be easy to decide what is required in relation to the risk. Having identified the 

hazards and the persons at risk, the next stage is to reduce the chance of a fire occurring and 

spreading, thereby minimizing the chance of harm to persons in the workplace. The principles of 

prevention laid down in the RRFSO should be followed at this stage. These are based on EC 

Directive requirements and are therefore the same as those used in the Management Regulations. 



 

 
Evaluate the risks 



Attempt to classify each area as ‘high’, ‘normal’ or ‘low risk’. If ‘high risk’, it may be necessary 

to reconsider the principles of prevention, otherwise additional compensatory measures will be 

required. 

Low risk – Areas where there is minimal risk to persons’ lives; where the risk of fire occurring 

is low; or the potential for fire, heat and smoke spreading is negligible and people would have 

plenty of time to react to an alert of fire. 

Normal risk – Such areas will account for nearly all parts of most workplaces; where an 

outbreak of fire is likely to remain confined or spread slowly, with an effective fire warning 

allowing persons to escape to a place of safety. 

High risk – Areas where the available time needed to evacuate the area is reduced by the speed 

of development of a fire, for example highly flammable or explosive materials stored or used 

(other than small quantities under controlled conditions); also where the reaction time to the fire 

alarm is slower because of the type of person present or the activity in the workplace, for 

example the infirm and elderly or persons sleeping on the premises. 

Determine if the existing arrangements are adequate, or need improvement. 

Matters that will have to be considered are: 

 Means for detecting and giving warning in case of fire – can it be heard by all 

occupants?. 

 Means of escape – are they adequate in size, number, location, well lit, unobstructed, safe 

to use, etc.? 

 Signs – for exits, fire routines, etc.  

 Fire fighting equipment – wall-mounted or in a cradle on fire exit routes, suitable types 

for hazards present and sufficient in number? 

 

Stage 4 – the findings (always recommended, see Stage 5 – review) 

The findings of the assessment and the actions (including maintenance) arising from it should be 

recorded. 

If five or more people are employed, or an Alterations Notice is required, a formal record of the 

significant findings and any measures proposed to deal with them must be recorded. The record 

should indicate: 

 the date the assessment was made; 

  the hazards identified; 

 any staff and other people especially at risk; 

 what action needs to be taken, and by when (action plan); 

 the conclusions arising. 

The above guidelines are to be used with caution. Each part of the workplace must be looked at 

and a decision made on how quickly persons would react to an alert of fire in each area. 

Adequate safety measures will be required if persons are identified as being at risk. Where 

maximum travel distances (see 11.5 and Table 11.2) cannot be achieved, extra fire safety 

precautions will be needed. 

Where persons are at risk or an unacceptable hazard still exists, additional fire safety precautions 

will be required to compensate for this, or alternatively repeat previous stages to manage risk to 

an acceptable level. 

Stage 5 – monitor and review on a regular basis 

The fire risk assessment is not a one-off procedure. It should be continually monitored to ensure 

that the existing fire safety arrangements and fire risk assessment remain realistic. The 



assessment should be reviewed if there is a significant change in the occupancy, work activity, 

the materials used or stored when building works are proposed, or when it is no longer thought to 

be valid. 

Structural features 

The workplace may contain features that could promote the rapid spread of fire, heat or smoke 

and affect escape routes. These features may include ducts or flues, openings in floors or walls, 

or combustible wall or ceiling linings. 

Where people are put at risk from these features, appropriate steps should be taken to reduce the 

potential for rapid fire spread by, for example, non-combustible automatic dampers fitted in 

ducts or to provide an early warning of fire so that people can leave the workplace before their 

escape routes become unusable. 

Combustible wall or ceiling linings should not be used on escape routes and large areas should 

be removed wherever they are found. Other holes in fire-resisting floors, walls or ceilings should 

be filled in with fire-resisting material to prevent the passage of smoke, heat and flames. 

Temporary workplaces, maintenance and refurbishment 

Temporary workplaces such as construction sites, temporary buildings, festivals and fetes all 

have requirements for fire precautions and means of escape in case of fire. The scale of the 

temporary workplace will dictate the requirements which will depend on: 

 the number of persons working or visiting the site at any one time; 

  the nature of the materials being used to construct the workplace or being used in the 

workplace. Are they flammable or highly flammable? 

  height above or below the ground floor and how far it is to a place of safety; 

 the location whether in a remote area or close to water supplies and/or fire and rescue 

services; 

 the size of the premises and whether audible warnings can be heard. 

 

Fire plans 

Fire plans should be produced and attached to the fire risk assessment. A copy should be posted 

in the workplace. A single-line plan of the area or floor should be produced or an existing plan 

should be used which needs to show: 

 escape routes, numbers of exits, number of stairs, fire-resisting doors, fire-resisting walls 

and partitions, places of safety, and the like; 

 fire safety signs and notices including pictorial fire exit signs and fire action notices; 

 the location of fire warning call points and sounders or rotary gongs; 

  the location of emergency lights; 

  the location and type of fire fighting equipment. 

 

Principles of fire prevention and prevention of fire spread 

This section provides further information on evaluating the risk of a fire and its prevention in 

premises. The following should be considered: 

 Good housekeeping; 

 Control of flammable and combustible materials; 

 Control of ignition sources; 

 Systems of work. 

 

 



Control measures 

Housekeeping 

Good housekeeping will lower the chances of a fire starting, so the accumulation of combustible 

materials in all premises should be monitored carefully. Good housekeeping is essential to 

reduce the chances of escape routes and fire doors being blocked or obstructed. 

Waste material should be kept in suitable containers before it is removed from the premises. If 

bins, particularly wheeled bins, are used outside, secure them in a compound to prevent them 

being moved to a position next to the building and set on fire. Never place skips against a 

building – they should normally be a minimum of 6m away from any part of the premises. If 

considerable quantities of combustible waste material are generated then a formal plan to 

manage this effectively needs to be developed. 

In higher risk areas special arrangements should be in place for close down, e.g. checking all 

appliances are turned off and combustible waste has been removed. 

Storage 

Many of the materials found in premises will be combustible which will increase the fire risk. 

Combustible materials are not just those generally regarded as highly combustible, such as 

polystyrene, but all materials that will readily catch fire. Even non-combustible materials may 

present a fire hazard when packed in combustible materials. 

The absence of adequate storage arrangements results in congestion on the factory floor, 

warehouse or shop. In offices, the retention of large quantities of paper records, especially if not 

filed away in proprietary cabinets, can increase the fire hazard. Such readily available flammable 

material makes the potential effect of arson more serious. Many shops or hotels will take great 

care to present an efficient and attractive image in the retail or public areas, while other areas are 

neglected and allowed to become over-stocked or dumping areas for unsold material, old 

furniture and the like (see Figure 11.13). 

This may lead to a concealed fire, restriction of access to the fire; fire extinguishers; alarm points 

and escape routes. Discarded packaging materials, e.g. polystyrene and cardboard, and even piles 

of wooden pallets can introduce 

 



severe fire hazards. Poorly managed storage areas often become over-stocked or dumping areas 

for unwanted material. Do not pile combustible material against electrical equipment or heaters, 

even if turned off for the summer. 

To reduce the risk, store excess materials and stock in a dedicated storage area, storeroom or 

cupboard. Do not store excess stock in areas where the public would normally have access. 

Consider how stock is displayed in shops and evaluate any additional risk of fire that it 

generates. For example, rugs stacked on the floor on top of each other would not present a high 

fire risk, but rolls of carpet stored vertically up against a wall or hung on displays present a 

vertical surface for fire to spread rapidly upwards. The display of large quantities of clothing on 

vertical hangers is also likely to increase the risk of rapid fire development. 

The fire risk assessment should also consider any additional risk generated by seasonal products 

such as fireworks and Christmas decorations. 

Consider the following to reduce these risks: 

 ensure storage and display areas are adequately controlled and monitored; 

  use fire-resistant display materials wherever possible (suppliers should be able to provide 

evidence of this); and 

  ensure electrical lighting used as part of the display does not become a potential source 

of ignition. 

Voids (including roof voids) should not be used for the storage of combustible material. Such 

voids should be sealed off or kept entirely open to allow for easy access for inspection and the 

removal of combustible materials. 

Equipment and machinery 

Common causes of fire in equipment are: 

 allowing ventilation points to become clogged or blocked, causing overheating; 

  inadequate cleaning of heat-shrink packaging equipment, such as that used in in-store 

bakeries; 

 allowing extraction equipment in catering environments to build up excessive grease 

deposits; 

 misuse or lack of maintenance of cooking equipment and appliances; and 

 disabling or interfering with automatic or manual safety features and cut-outs. 

All machinery, apparatus and office equipment should be properly maintained by a competent 

person. Appropriate signs and instructions on safe use may be necessary. 

Fork lift trucks and other vehicles 

There are hazards associated with industrial vehicles, particularly during refuelling and 

maintenance operations; also when stored or in use. Battery charging of fork-lift trucks can give 

rise to sparks and hydrogen (a gas that is highly flammable, explosive and is lighter than air). 

Sparks can occur when connecting and disconnecting power supplies. 

Fork-lift truck charging points should be carefully sited in a well ventilated area (ideally direct to 

open air), clear of ignition sources and preferably in a separate dedicated non-combustible 

structure. However, if sited in the building, the charging point should be against a fire-resisting 

wall (e.g. 30-minute fire resistance). 

Heating 

Individual heating appliances require particular care if they are to be used safely, particularly 

those which are kept for emergency use during a power cut or as supplementary heating during 

severe weather. The greatest risks arise from lack of maintenance and staff unfamiliarity with 



them. Heaters should preferably be secured in position when in use and fitted with a fire guard if 

appropriate. 

As a general rule, convector or fan heaters should be preferred to radiant heaters because they 

present a lower risk of fire and injury. 

The following rules should be observed: 

 all heaters should be kept well clear of combustible materials and where they do not 

cause an obstruction; 

  heaters which burn a fuel should be sited away from draughts; 

 portable fuel burning heaters (including bottled gas (LPG)) should only be used in 

exceptional circumstances and if shown to be acceptable in your risk assessment. 

All gas heating appliances should be used only in accordance with manufacturer’s instructions 

and should be serviced annually by a competent person. 

In general, staff should be discouraged from bringing in their own portable heaters and other 

electrical equipment (e.g. kettles) into the premises. 

Cooking processes 

Typical installations used in cooking processes include deep fat fryers, ovens, grills, surface 

cookers, ductwork, flues, filters, hoods, extract and ventilation ducts and dampers. These 

cooking processes can operate at high temperatures, involving large quantities of oil and 

combustible food stuffs. Heat sources used for cooking processes include: gas, electric and 

microwave. The main cause of fire are ignition of cooking oil, combustion of crumbs and 

sediment deposits, and ductwork fires from a build up of fats and grease. The siting of cooking 

processes close to insulated wall panels with combustible insulation can lead to the likely 

ignition of the panels and consequent rapid fire spread to other parts of the building. 

This practice should therefore be avoided. The following should be considered to reduce the risk 

from cooking processes: 

 regular cleaning to prevent build-up of crumbs and other combustible material; 

 fire resisting containers for waste products; 

 a fire suppression system capable of controlling an 

 outbreak of fire; 

 monitored heat/oil levels, even after the cooking process is complete and installation of 

temperature control/cutoff/shut off devices as appropriate; 

 duct, joints and supports able to withstand high cooking temperatures; 

 separation from wall and ceiling panels (with combustible insulation) e.g. 2.5m for 

walls, 4m for ceilings; 

 insulation of ducts to prevent heating/ignition of nearby combustible wall and ceiling 

materials; 

  a regular programme for inspection and cleaning; 

 a programme of electrical and mechanical maintenance; and 

 annual service of all gas heating appliances by a competent person. 

Smoking 

Carelessly discarded cigarettes and other smoking materials are still a major cause of fire. A 

cigarette can smoulder for several hours, especially when surrounded by combustible material. 

Many fires are started several hours after the smoking. Materials have been emptied into waste 

bags and left for future disposal. 



With the smoke-free legislation concerning enclosed premises this has greatly reduced the risk of 

fire inside premises. However the risks can still exist in outside areas and designated smoking 

shelters. Display the smoke-free signs throughout the premises. 

In those areas where smoking is permitted, provide deep and substantial metal ashtrays to help 

prevent unsuitable containers being used. Empty all ashtrays daily into a metal waste bin and 

keep it outside. It is dangerous to empty ashtrays into plastic waste sacks which are then left 

inside for disposal later. 

Electrical safety 

Electrical equipment can be a significant cause of accidental fires in premises. The main causes 

are: 

 overheating cables and equipment, e.g. due to overloading circuits, bunched or coiled 

cables or impaired cooling fans; 

  incorrect installation or use of equipment; 

 little or no maintenance and testing of equipment; 

 incorrect fuse ratings; 

 damaged or inadequate insulation on cables or wiring; 

 combustible materials being placed too close to electrical 

 equipment which may give off heat even when 

 operating normally or may become hot due to a fault 

 arcing or sparking by electrical equipment; and 

 embrittlement and cracking of cable sheathing in cold environments. 

All electrical equipment should be installed and maintained in a safe manner by a competent 

person. If portable 

electrical equipment is used, including items brought into a workplace by staff, then your fire 

risk assessment should ensure that it is visually inspected and undergoes portable appliance 

testing (‘PAT’) at intervals suitable for the type of equipment and its frequency of use. If you 

have any doubt about the safety of your electrical installation then you should consult a 

competent electrician. 

Issues to consider include: 

 overloading of equipment; 

 correct fuse ratings; 

  PAT testing and testing of fixed installations; 

 protection against overloading of installation; 

 protection against short circuit; 

 insulation, earthing and electrical isolation requirements; 

 frequency of electrical inspection and test; 

 temperature rating and mechanical strength of flexible cables; 

 portable electrical equipment; 

 physical environment in which the equipment is used (e.g. wet or dusty atmospheres); 

and 

 suitable use and maintenance of personal protective equipment. 

Systems of work 

Safe systems of work have an important part to play in preventing fires. This is particularly 

important in high hazard areas where dangerous substances are being used. Systems of work 

may involve a hot work permit where for example welding, cutting or burning are taking place 



and/or a method statement from a contractor stating how hot roof work using heated bitumen 

will take place. 

 

 

 

Dangerous substances 

 

The DSEAR apply at most workplaces where a dangerous substance is present or could be 

present. 

The employer must: 

 carry out a risk assessment of any work activities involving dangerous substances; 

 provide a way of eliminating or reducing risks as far as is reasonably practicable; 

 provide procedures and equipment to deal with accidents and emergencies; 

 provide training and information for employees; 

 classify places where explosive atmospheres may occur into zones and mark the zones 

where necessary. 

 

The storage of small quantities of highly flammable (up to 50 litres) and flammable (up to 250 

litres) substances. DSEAR and the approved code of practice are given as reference documents. 

Some of the information provided here goes beyond the storage of small quantities but is given 

to provide some basic information to managers in process industries. 

The Regulations give a detailed definition of ‘dangerous substance’, which should be referred to 

for more information. They include any substance or preparation which, because of its properties 

or the way it is used, could be harmful because of fires and explosions. The list includes petrol, 

LPG, paints, varnishes, solvents and some dusts. 

These are dusts which, when mixed with air, can cause an explosive atmosphere. Dusts from 

milling and sanding operations are examples of this. Most workplaces contain a certain amount 

of dangerous substances. 

An explosive atmosphere is an accumulation of gas, mist, dust or vapour, mixed with air, which 

has the potential to catch fire or explode. Although an explosive atmosphere does not always 

result in an explosion (detonation), if it catches fire, flames can quickly travel through the 

workplace. In a confined space (e.g. in plant or equipment) the rapid spread of the flame front or 

rise in pressure can itself cause an explosion and rupture of the plant and/or building. 

Risk assessment 

This is the process of identifying and carefully examining the dangerous substances present or 

likely to be present in the workplace, the work activities involving them and how they might fail 

and cause fire, explosion and similar events that could harm employees and the public. The 

purpose of a risk assessment is to enable the employer to decide what needs to be done to 

eliminate or reduce the safety risks from dangerous substances as far as is reasonably practicable. 

It should take account of the following: 

 what hazardous properties the substances have; 

 the way they are used and stored; 

  the possibility of hazardous explosive atmospheres occurring; 

  any potential ignition sources. 

Regardless of the quantity of dangerous substance present, the employer must carry out a risk 

assessment. This will enable them to decide whether existing measures are sufficient or whether 



they need to make any additional controls or precautions. Non-routine activities need to be 

assessed as well as the normal activities within the workplace. For example in maintenance 

work, there is often a higher potential for fire and explosion incidents to occur. 

Unless the employer has already carried out a detailed assessment under the Management 

Regulations, there must be an assessment of the risks from fire, explosion and other events 

arising from dangerous substances, including addressing requirements specified by DSEAR. This 

is separate from the Fire Risk assessment made under the RRFSO as Dangerous Substances are 

considered to be process risks covered by the HSW Act. 

Employers are required to ensure that the safety risks from dangerous substances are eliminated 

or, when this is not reasonably practicable, to take measures to control risks and to reduce the 

harmful effects of any fire, explosion or similar events, so far as is reasonably practicable. 

Substitution 

Substitution is the best solution. It is much better to replace a dangerous substance with a 

substance or process that totally eliminates the risk. In practice this is difficult to achieve; so it is 

more likely that the dangerous substance will be replaced with one that is less hazardous (e.g. by 

replacing a low-flashpoint solvent with a high-flashpoint one). 

Designing the process so that it is less dangerous is an alternative solution. For example a change 

could be made from a batch production to a continuous production process, or the manner or 

sequence in which the dangerous substance is added could be altered. However, care must be 

taken when carrying out these steps to make sure that no other new safety or health risks are 

created or increased, as this would outweigh the improvements implemented as a result of 

DSEAR. 

The fact is that where a dangerous substance is handled or stored for use as a fuel, there is often 

no scope to eliminate it and very little chance to reduce the quantities handled. Where risk cannot 

be entirely eliminated, control and mitigation measures should be applied. This should reduce 

risk as follows. 

Control measures 

Control measures should be applied in the following order of priority: 

 reduce the amount of dangerous substances to a minimum; 

 avoid or minimize releases; 

  control releases at source; 

  prevent the formation of an explosive atmosphere; 

  use a method such as ventilation to collect, contain and remove any releases to a safe 

place; 

 avoid ignition sources; 

  avoid adverse conditions (e.g. exceeding the limits of temperature or other control 

settings) that could lead to danger; 

 keep incompatible substances apart. 

Mitigation measures 

Choose mitigation measures which are consistent with the risk assessment and appropriate to the 

nature of the activity or operation. These can include: 

 preventing fires and explosions from spreading to other plant and equipment or to other 

parts of the workplace; 

 making sure that a minimum number of employees is exposed; 

  in the case of a process plant, providing plant and equipment that can safely contain or 

suppress an explosion, or vent it to a safe place. 



In workplaces where explosive atmospheres may occur, employers should ensure that: 

  areas where hazardous explosive atmospheres may occur are classified into zones based 

on their likelihood and persistence; 

 areas classified into zones are protected from sources of ignition by selecting suitable 

special equipment and protective systems; 

 where necessary, areas classified into zones are  

 marked with a specified ‘EX’ sign at their points of entry; 

 employees working in zoned areas must be provided  

 with appropriate clothing that does not create a risk of an electrostatic discharge igniting 

the explosive atmosphere; 

  before coming into operation for the first time, 

 areas where hazardous explosive atmosphere may be present are confirmed as being safe 

(verified) by a person (or organization) competent in the field of explosion protection. 

The person carrying out the verification must be competent to consider the particular 

risks at the workplace and the adequacy of control and other measures put in place. 

Storage 

Dangerous substances should be kept in a safe place in a separate building or the open air. Only 

small quantities of dangerous substances should be kept in a workroom or area as follows: 

For flammable liquids that have a flashpoint above the maximum ambient temperature (normally 

taken as 32°C), the small quantity that may be stored in the workroom is considered to be an 

amount up to 250 litres. 

For extremely and highly flammable liquids and those flammable liquids with a flashpoint below 

the maximum ambient temperature, the small quantity is considered to be up to 50 litres and this 

should be held in a special metal cupboard or container (Figure 11.14 a&b). 

Any larger amounts, which cannot be kept outside in a safe area, should be kept in a special fire-

resisting store 

(figure 11.14 c), which should be: 

 properly ventilated; 

  provided with spillage retaining arrangements such as sills; 

  free of sources of ignition, such as unprotected electrical equipment, sources of static 

electrical sparks, naked flames or smoking materials; 

 arranged so that incompatible chemicals do not become mixed together either in normal 

use or in a fire situation; 

 of fire-resisting construction; 

 



 

 
 used for empty as well as full containers – all containers must be kept closed; 

  kept clear of combustible materials such as cardboard or foam plastic packaging 

materials. 

Flammable gases 

Flammable gas cylinders also need to be stored and used safely. The following guidance should 

be adopted: 

 Both full and empty cylinders should be stored outside. They should be kept in a 

separate secure compound at ground level with sufficient ventilation. Open mesh is 

preferable. 

 Valves should be uppermost during storage to retain them in the vapour phase of the 

LPG. 



 Cylinders must be protected from mechanical damage. Unstable cylinders should be 

together, for example, and cylinders must be protected from the heat of the summer sun. 

  The correct fittings must be used. These include hoses couplers, clamps and regulators. 

 Gas valves must be turned off after use at the end of the shift. 

 Precautions must be taken to avoid welding flame ‘flash back’ into the hoses or 

cylinders. People need training in the proper lighting up and safe systems of work 

procedures; non-return valves and flame arrestors also need to be fitted. 

 Cylinders must be changed in a well-ventilated area remote from any sources of ignition. 

 Joints should be tested for gas leaks using soapy/ detergent water – never use a flame. 

 Flammable material must be removed or protected before welding or similar work. 

 Cylinders should be positioned outside buildings with gas piped through in fixed metal 

piping. 

 Both high and low ventilation must be maintained where LPG applications are being 

used. 

  Flame failure devices are necessary to shut off the gas supply in the event of flame 

failure. 

Aerosols 

Some aerosols can contain flammable products stored at pressure and they can present a high 

level of hazard. 

When ignited they can explode, produce fireballs and rocket to distances of 40m. Their presence 

in premises can make it unsafe for firefighters to enter a building and they have the potential for 

starting multiple fires. 

The following should be considered to reduce these risks: 

 All staff involved in the movement, storage and display of aerosol cans should be 

adequately instructed, trained and supervised. 

 Damaged and leaking aerosol cans should be removed immediately to a safe, secure, 

well ventilated place prior to disposal. 

  Powered vehicles should not be used to move damaged stock, unless specially adapted 

for use in flammable atmospheres. 

  Arrangements should be made for disposal at a licensed waste management facility. 

 Principles of fire protection in buildings 

The design of all new buildings and the design of extensions or modifications to existing 

buildings must be approved by the local planning authority. Design data for new and modified 

buildings must be retained throughout the life of the structure. Building legal standards are 

concerned mainly with safety of life. Therefore, it is necessary to consider the early stage of fire 

and how it affects the means of escape, and, also, aim to prevent eventual spread to other 

buildings. 

Asset protection requires extra precautions that will have an effect at both early and later stages 

of the fire growth by controlling fire spread through and between buildings and preventing 

structural collapse. However, this extra fire protection will also improve life safety not only for 

those escaping at the early stages of the fire but also for fire-fighters who will subsequently 

enter. 

If a building is carefully designed and suitable materials are used to build it and maintain it, then 

the risk of injury or damage from fire can be substantially reduced. Three objectives must be 

met: 

 it must be possible for everyone to leave the building quickly and safely; 



  the building must remain standing for as long as possible; 

  the spread of fire and smoke must be reduced. 

These objectives can be met through the selection of materials and design of buildings. 

Fire loading 

The fire load of a building is used to classify types of building use. It may be calculated simply 

by multiplying the weight of all combustible materials by their energy values and dividing by the 

floor area under consideration. The higher the fire load, the more the effort needed to offset this 

by building to higher standards of fire resistance. 

Surface spread of fire 

Combustible materials, when present in a building as large continuous areas, such as for lining 

walls and ceilings, readily ignite and contribute to spread of fire over their surfaces. This can 

represent a risk to life in buildings, particularly where walls of fire-escape routes and stairways 

are lined with materials of this nature. 

Materials are tested by insurance bodies and fire research establishments. The purpose of the test 

is to classify materials according to the tendency for flame to spread over their surfaces. As with 

all standardized test methods, care must be taken when applying test results to real applications. 

In the UK, a material is classified as having a surface in one of the following categories: 

Class 1 – Surface of very low flame spread; 

Class 2 – Surface of low flame spread; 

Class 3 – Surface of medium flame spread; 

Class 4 – Surface of rapid flame spread. 

The test shows how a material would behave in the initial stages of a fire. 

As all materials tested are combustible, in a serious fire they would burn or be consumed. 

Therefore, there is an additional Class 0 of materials which are noncombustible throughout or, 

under specified conditions, noncombustible on one face and combustible on the other. 

The spread of flame rating of the combined Class 0 product must not be worse than that for Class 

1. The Building Regulations use three of these classes in their Approved Document for lining 

materials as follows: 

Class 0: Materials suitable for circulation spaces and escape routes 

Such materials include brickwork, blockwork, concrete, ceramic tiles, plaster finishes (including 

rendering on wood or metal lathes), wood-wool cement slabs and mineral fibre tiles or sheets 

with cement or resin binding. 

Note: Additional finishes to these surfaces may be detrimental to the fire performance of the 

surface and if there is any doubt about this then consult the manufacturer of the finish. 

Class 1: Materials suitable for use in all rooms but not on escape routes 

Such materials include all the Class 0 materials referred to above. Additionally, timber, 

hardboard, blockboard, particle board, heavy flock wallpapers and thermosetting plastics will be 

suitable if flame-retardant treated to achieve a Class 1 standard. 

Class 3: Materials suitable for use in rooms of less than 30m2 

Such materials include all those referred to in Class 1, including those that have not been flame-

retardant treated and certain dense timber or plywood and standard glass-reinforced polyesters. 

  

Fire resistance of structural elements 

If structural elements such as walls, floors, beams, columns and doors are to provide effective 

barriers to fire spread and to contribute to the stability of a building, they should be of a required 

standard of fire resistance. 



In the UK, tests for fire resistance are made on elements of structure, full size if possible, or on a 

representative portion having minimum dimensions of 3 m long for columns and beams and 1 

m2 for walls and floors. All elements are exposed to the same standard fire provided by furnaces 

in which the temperature increases with time at a set rate. The conditions of exposure are 

appropriate to the element tested. Freestanding columns are subjected to heat all round, and walls 

and floors are exposed to heat on one side only. Elements of structure are graded by the length of 

time they continue to meet three criteria: 

 the element must not collapse; 

  the element must not develop cracks through which flames or hot gases can pass; 

 the element must have enough resistance to the passage of heat so the temperature of the 

unexposed face does not rise by more than a prescribed amount. 

The term fire resistance has a precise meaning. It should not be applied to such properties of 

materials as resistance to ignition or resistance to flame propagation. 

For example steel has a high resistance to ignition and flame propagation but will distort quickly 

in a fire and allow the structure to collapse – it therefore has poor ‘fire resistance’ (Figure 11.15). 

It must be insulated to provide good fire protection. This is normally done by encasing steel 

frames in concrete. 

In the past, asbestos has been made into a paste and plastered onto steel frames, giving excellent 

fire protection, but it has caused major health problems and its use in new work is banned. 

Building materials with high fire resistance are, for example, brick, stone, concrete, very heavy 

timbers (the outside chars and insulates the inside of the timber), and some specially made 

composite materials used for fire doors. 

 
Insulating materials 

Building materials used for thermal or sound insulation could contribute to the spread of fire. 

Only approved fireresisting materials should be used. Many buildings have insulated core panels 

as exterior cladding or for internal structures and partitions. The food industry, in particular, uses 

insulated core panels because they are easy to clean and facilitate consistent temperature control 

within the premises. The simple construction of these panels enables alterations and for 

additional internal partitions to be erected with minimum disruption to business. They normally 

consist of a central insulated core, sandwiched between an inner and outer metal skin. 



There is no air gap. The external surface is then normally coated with a PVC covering to 

improve weather resistance or the aesthetic appeal of the panel. The central core can be made of 

various insulating materials, ranging from virtually non-combustible through to highly 

combustible. Differing fire hazards are associated with common types of insulation, when the 

panels are subjected to certain temperatures. Typical examples are: 

 Mineral rock/modified phenolic will produce surface char and little smoke or gaseous 

combustion products, at temperatures above 230°C. 

  Polyisocyanurate (PIR)/polyurethane (PUR) will char and will generate smoke and 

gaseous combustion products, at temperatures above 430°C PIR and 300°C PUR. 

 

 
 

Expanded polystyrene (EPS) will melt and will generate smoke and gaseous combustion 

products, at temperatures above 430°C PIR. Insulation charring can lead to panel 

delamination/collapse, and the gaseous combustion products can fill areas with the toxic gases 

carbon monoxide and styrene. 

Insulation charring can lead to panel delamination/collapse, and the gaseous combustion 

products can fill areas with the toxic gases carbon monoxide and styrene. A number of fires in 

buildings where insulated core panels have been used extensively in the fabric of the building 

have highlighted the particular dangers that may be associated with this form of construction, i.e. 

where the fabric of the building can contribute to the fire hazard. 

Fire compartmentation 

A compartment is a part of a building that is separated from all other parts by walls and floors, 

and is designed to contain a fire for a specified time. The principal object is to limit the effect of 

both direct fire damage and consequential business interruption caused by not only fire spread 

but also smoke and water damage in the same floor and other storeys. 

Buildings are classified into purpose groups, according to their size. To control the spread of fire, 

any building whose size exceeds that specified for its purpose group must be divided into 

compartments that do not exceed the prescribed limits of volume and floor area. Otherwise, they 

must be provided with special fire protection. 



In the UK, the normal limit for the size of a compartment is 7000 m3. Compartments must be 

separated by walls and floors of sufficient fire resistance. Any openings needed in these walls or 

floors must be protected by fire-resisting doors to ensure proper fire-tight separation. 

Ventilation and heating ducts must be fitted with fire dampers where they pass through 

compartment walls and floors. Firebreak walls must extend completely across a building from 

inside wall to outside wall. They must be stable; they must be able to stand even when the part of 

the building on one side or the other is destroyed. 

No portion of the wall should be supported on unprotected steelwork nor should it have the ends 

of unprotected steel members embedded in it. The wall must extend up to the underside of a non-

combustible roof surface, and sometimes above it. Any openings must be protected to the 

required minimum grade of fire resistance. 

If an external wall joins a firebreak wall and has an opening near the join, the firebreak wall may 

need to extend beyond the external wall. An important function of external walls is to contain a 

fire within a building, or to prevent fire spreading from outside. The fire resistance of external 

walls should be related to the: 

 purpose for which the building is used; 

  height, floor area and volume of the building; 

  distance of the building from relevant boundaries and other buildings; 

  extent of doors, windows and other openings in the wall. 

A wall which separates properties from each other should have no doors or other openings in it. 

Electrical and other equipment in potentially flammable atmospheres 

Most electrical equipment either sparks in normal operation or is liable to spark under fault 

conditions. Some electrical appliances such as electric heaters, are specifically designed to 

produce high temperatures. These circumstances create fire and explosion hazards, which 

demand very careful assessment in locations where processes capable of producing flammable 

concentrations of gas or vapour are used, or where flammable liquids are stored. 

It is likely that many fires are caused by static electrical discharges. Static electricity can, in 

general, be eliminated by the careful design and selection of materials used in equipment and 

plant, and the materials used in products being manufactured. When it is impractical to avoid the 

generation of static electricity, a means of control must be devised. Where flammable materials 

are present, especially if they are gases or dusts, then there is a great danger of fire and 

explosion, even if there is only a small discharge of static electricity.  

The use of electrical equipment in potentially flammable atmospheres should be avoided as far as 

possible. 

However, there will be many cases where electrical equipment must be used and, in these cases, 

the standards for the construction of the equipment should comply with the Equipment and 

Protective Systems Intended for Use in Potentially Explosive Atmospheres Regulations, known 

as ATEX. Details on the classification or zoning of areas is contained in the Dangerous 

Substances and Explosive Atmospheres Regulations and ACOPs. Before electrical equipment is 

installed in any location where flammable vapours or gases may be present, the area must be 

zoned in accordance with the Dangerous Substances and Explosive Atmosphere Regulations, and 

records of the zoned areas must be marked on building drawings and revised when any zoned 

area is changed. 

The installation and maintenance of electrical equipment in potentially flammable atmospheres is 

a specialized task. It must only be undertaken by electricians or instrument mechanics who are 

trained to ATEX standards. 



Static electricity is produced by the build-up of electrons on weak electrical conductors or 

insulating materials. 

These materials may be gaseous, liquid or solid and may include flammable liquids, powders, 

plastic films and granules. Plastics have a high resistance that enables them to retain static 

charges for long periods of time. The generation of static may be caused by the rapid separation 

of highly insulated materials by friction or by transfer from one highly charged material to 

another in an electric field by induction (see Figure 11.18). 

A static electric shock, perhaps caused by closing a door with a metallic handle, can produce a 

voltage greater than 10 000 V. Since the current flows for a very short period of time, there is 

seldom any serious harm to an individual. However, discharges of static electricity may be 

sufficient to cause serious electric shock and are always a potential source of ignition when 

flammable liquid, dusts or powders are present. This is a particular problem in the parts of the 

printing industry where solvent-based inks are used on high-speed web presses. Flour dust in a 

mill has also been ignited by static electricity. 

Static electricity may build up on both materials and people. When a charged person approaches 

flammable gases or vapours and a spark ignites the substance, the resulting explosion or fire 

often causes serious injury. In these situations, effective static control systems must be used 

which includes: 

 bonding or earthing continuity between pieces of equipment particularly portable 

equipment such as containers for carrying highly flammable substances, piping, filling 

funnels, drip trays, and the like; 

 not wearing outer clothing which generates static charges. In practice this usually means 

avoiding man-made fibres and using cotton only; 

  using conductive footwear to leak static charges to ground (these must not be used by 

electricians as they conduct electricity and will not protect them against electric shock); 

 avoiding the free fall of highly flammable liquids from one container top another unless 

anti-static additives have been put into the liquid or its natural properties will not hold 

static charges. Filling funnels should reach done to near the bottom of the container 

being filled. 

 



 
Evacuation of a workplace Means of escape 

It is essential to ensure that people can escape quickly from a workplace if there is a fire. 

Normally the entrances and exits to the workplace will provide escape routes, particularly if staff 

have been trained in what to do in case of fire and if it is certain that an early warning will be 

given. 

In modern buildings which have had Building Regulation approval, and where there have not 

been significant changes to the building or where the workplace has recently been inspected by 

the fire authorities and found to be satisfactory, it is likely that the means of escape will be 

adequate. It may occasionally be necessary to improve the fire protection on existing escape 

routes, or to provide additional exits. In making a decision about the adequacy of means of 

escape, the following points should be considered: 

 People need to be able to turn away from a fire as they escape or be able to pass a fire 

when it is very small. 

  If a single-direction escape route is in a corridor, the corridor may need to be protected 

from fire by fire-resisting partitions and self-closing fire doors. 

  Stair openings can act as natural chimneys in fires. This makes escape from the upper 

parts of some workplaces difficult. Most stairways, therefore, need to be separated from 

the workplace by fire-resisting partitions and self-closing fire doors. 

Where stairways serve no more than two open areas, in shops for example, which people may 

need to use as escape routes, there may be no need to use this type of protection. 



 

 



Doors 

Some doors may need to open in the direction of travel, such as: 

 doors from a high-risk area, such as a paint spraying room or large kitchen; 

  doors that may be used by more than 50 persons; 

  doors at the foot of stairways where there may be a danger of people being crushed; 

Some sliding doors may be suitable for escape purposes provided that they do not put people 

using them at additional risk, slide easily and are marked with the direction of opening. Doors 

which only revolve and do not have hinged segments are not suitable as escape doors. 

Escape routes and travel distances 

Escape routes should meet the following criteria: 

 Where two or more escape routes are needed they should lead in different directions to 

places of safety. 

  Escape routes need to be short and to lead people directly to a place of safety, such as 

the open air or an area of the workplace where there is no immediate danger. 

  It should be possible for people to reach the open air without returning to the area of the 

fire. They should then be able to move well away from the building. 

  Escape routes should be wide enough for the volume of people using them. A 750 mm 

door will allow up to 40 people to escape in 1 minute, so most doors and corridors will 

be wide enough. If the routes are likely to be used by people in wheelchairs, the 

minimum width will need to be 800 mm. 

 

 



 
 While the workplace is in use, it must be possible to open all doors easily and 

immediately from the inside, without using a key or similar device. Doors must be 

readily opened in the direction of escape. Fire doors should be self-closing (fire doors to 

cupboards or lockers can be simply latched or locked). 

 

 
Make sure that there are no obstructions on escape routes, especially on corridors and stairways 

where people who are escaping could dislodge stored items or be caused to trip. Any fire hazards 

must be removed from exit routes as a fire on an exit route could have very serious 

consequences. 



 Escape routes need regular checks to make sure that they are not obstructed and that exit 

doors are not locked. Self-closing fire-resisting doors should be checked to ensure doors 

close fully, including those fitted with automatic release mechanisms. 

The maximum advisable travel distances from any area in a workplace to a fire exit door leading 

out to a relative place of safety should be in accordance with Table 11.3. 

 

Lighting 

Escape routes must be well lit. If the route has only artificial lighting or if it is used during the 

hours of darkness, alternative sources of lighting should be considered in case the power fails 

during a fire. Check the routes when it is dark as, for example, there may be street lighting 

outside that provides sufficient illumination. In small workplaces it may be enough to provide 

the staff with torches that they can use if the power fails. However, it may be necessary to 

provide battery-operated emergency lights so that if the mains lighting fails the lights will 

operate automatically. Candles, matches and cigarette lighters are not adequate forms of 

emergency lighting. 

Signs 

 
Exit signs on doors or indicating exit routes should be provided where they will help people to 

find a safe escape route. Signs on exit routes should have directional arrows, ‘up’ for straight on 

and ‘left’, ‘right’ or ‘down’ according to the route to be taken. 

 Escape times 

Everyone in the building should be able to get to the nearest place of safety in between 2 and 3 

minutes. This means that escape routes should be kept short. Where there is only one means of 

escape, or where the risk of fire is high, people should be able to reach a place of safety, or a 

place where there is more than one route available, in 1 minute. 

The way to check this is to pace out the routes, walking slowly and noting the time. Start from 

where people work and walk to the nearest place of safety. Remember that the more people there 

are using the route, the longer they will take. People take longer to negotiate stairs and they are 

also likely to take longer if they have a disability. 

Where fire drills are held, check how long it takes to evacuate each floor in the workplace. This 

can be used as a basis for assessment. If escape times are too long, it may be worth re-arranging 

the workplace so that people are closer to the nearest place of safety, rather than undertake 

expensive alterations to provide additional escape routes. 

Reaction time needs to be considered. This is the amount of time people will need for 

preparation before they escape. It may involve, for example, closing down machinery, issues of 

security or helping visitors or members of the public out of the premises. Reaction time needs to 

be as short as possible to reduce risk to staff. Assessment of escape routes should include this. If 

reaction times are too long, additional routes may need to be provided. It is important that people 

know what to do in case of fire as this can lessen the time needed to evacuate the premises. 

Evacuation procedures and emergency plans. 



Each workplace should have an emergency plan. The plan should include the action to be taken 

by staff in the event of fire, the evacuation procedure and the arrangements for calling the Fire 

and Rescue Authority. 

For small workplaces, this could take the form of a simple fire action notice posted in positions 

where staff can read it and become familiar with it. 

High-fire-risk or larger workplaces will need more detailed plans, which take account of the 

findings of the risk assessment, for example the staff significantly at risk and their location. For 

large workplaces, notices giving clear and concise instructions of the routine to be followed in 

case of fire should be prominently displayed. The notice should include the method of raising an 

alarm in the case of fire and the location of an assembly point to which staff escaping from the 

workplace should report. 

Fire routines and fire notices 

Site managers must make sure that all employees are familiar with the means of escape in case of 

fire and their use, and with the routine to be followed in the event of fire. 

To achieve this, routine procedures must be set up and made known to all employees, generally 

outlining the action to be taken in case of fire and specifically laying down the duties of certain 

nominated persons. Notices should be posted throughout the premises. While the need in 

individual premises may vary, there are a number of basic components which should be 

considered when designing any fire routine procedures: 

 the action to be taken on discovering a fire; 

 the method of operating the fire alarm; 

 the arrangements for calling the fire and rescue services; 

  the stopping of machinery and plant; 

  first-stage fire-fighting by employees; 

  evacuation of the premises; 

 assembly of staff, customers and visitors, and carrying out a roll call to account for 

everyone on the premises. 

The procedures must take account of those people who may have difficulty in escaping quickly 

from a building because of their location or a disability. Insurance companies and other 

responsible people may need to be consulted where special procedures are necessary to protect 

buildings and plant during or after people have been evacuated. For example there may be some 

special procedures necessary to ensure that a sprinkler system is operating in the event of fire. 

Supervisory duties/fire marshals 

A member of the staff should be nominated to supervise all fire and emergency arrangements. 

This person should be in a senior position or at least have direct access to a senior manager. 

Senior members of the staff should be appointed as departmental fire marshals, with deputies for 

every occasion of absence, however brief. In the event of fire or other emergency, their duties 

would be, while it remains safe to do so, to ensure that: 

 the alarm has been raised; 

  the whole department, including toilets and small rooms, has been evacuated; 

  the fire and rescue service has been called; 

  fire doors are closed to prevent fire spread to adjoining compartments and to protect 

escape routes; 

 plant and machinery are shut down wherever possible and any other actions required to 

safeguard the premises are taken where they do not expose people to undue risks; 



  a roll call is carried out at the assembly point and the result reported to whoever is in 

control of the evacuation. 

Under normal conditions, fire marshals should check that good standards of housekeeping and 

preventive maintenance exist in their department, that exits and escape routes are kept free from 

obstruction, that all fire-fighting appliances are available for use and fire points are not 

obstructed, that smoking is rigidly controlled, and that all members of staff under their control 

are familiar with the emergency procedure and know how to use the fire alarm and fire fighting 

equipment. 

Assembly and roll call 

Assembly points should be established for use in the event of evacuation. They should be in 

positions, preferably under cover, which are unlikely to be affected at the time of fire. In some 

cases, it may be necessary to make mutual arrangements with the occupiers of nearby premises. 

In the case of small premises, a complete list of the names of all staff should be maintained so 

that a roll call can be made if evacuation becomes necessary. In those premises where the 

number of staff would make a single roll call difficult, each departmental fire warden should 

maintain a list of the names of staff in their area. Roll call lists must be updated regularly. 

Fire notices 

Printed instructions for the action to be taken in the event of fire should be displayed throughout 

the premises. 

The information contained in the instructions should be stated briefly and clearly. The staff and 

their deputies to whom specific duties are allocated should be identified. Instruction for the 

immediate calling of the fire brigade in case of fire should be displayed at telephone 

switchboards, exchange telephone instruments and security lodges. 

Fire drills 

Once a fire routine has been established, it must be tested at regular intervals in order to ensure 

that all staff are familiar with the action to be taken in an emergency. 

The most effective way of achieving this is by carrying out fire drills at prescribed intervals. 

Drills should be held at least twice a year other than in areas dealing with hazardous processes, 

where they should be more frequent. A programme of fire drills should be planned to ensure that 

all employees, including shift workers and part-time employees, are covered. 



 
 

People with special needs 

Of all the people who may be especially at risk, employers will need to pay particular attention to 

people who have special needs, including those with a disability. The Disability Rights 

Commission estimates that 11 million people in this country have some form of disability, which 

may mean that they find it more difficult to leave a building if there is a fire. Under the Disability 

Discrimination Act (DDA), if disabled people could realistically expect to use premises, then 

employers or those in charge of premises must anticipate any reasonable adjustments that would 

make it easier for that right to be exercised. 

The DDA includes the concept of ‘reasonable adjustments’ and this can be carried over into fire 

safety law. 

It can mean different things in different circumstances. For a small business, it may be 

considered reasonable to provide contrasting colours on a handrail to help people with vision 

impairment to follow an escape route more easily. However, it might be unreasonable to expect 

that same business to install an expensive voice alarm system. 

Appropriate ‘reasonable adjustments’ for a large business or organization may be much more 

significant. 

Where people with special needs use or work on the premises, their needs should, so far as is 

practicable, be discussed with them. These will often be modest and may require only changes or 

modifications to existing procedures. You may need to develop individual ‘personal emergency 

evacuation plans’ (PEEPs) for disabled persons who frequently use a building. They will need to 

be confident of any plan/PEEP that is put in place after consultation with them. As part of your 

consultation exercise you will need to consider the matter of personal dignity. 

If members of the public use the building, then those in control may need to develop a range of 

standard 



PEEPs which can be provided on request to a disabled person or others with special needs. 

Guidance on removing barriers to the everyday needs of disabled people is in BS 8300. Much of 

this advice will also help disabled people during an evacuation. Advice on the needs of people 

with a disability, including sensory impairment, is available from the organizations which 

represent various groups. (Names and addresses can be found in the telephone directory.) Many 

businesses have discovered the problem of reconciling their duties under the DDA and RRFSO. 

Employers need to consider the needs of all their staff and users of their building when fire 

evacuation strategies are being considered. This can include people with a surprisingly diverse 

range of access needs, not just those with perhaps more obvious disabilities such as wheelchair 

users. But access and egress for each of these groups can sometimes seem hard to reconcile with 

tightly controlled fire safety. For example Building 

Regulations require internal doors held open by electromagnetic devices to self-close when 

activated by smoke detectors, but a disabled person may not be able to open a heavy fire door 

once it has closed. So what is more important, fulfilling fire safety requirements or fulfilling the 

requirements of the DDA? Essentially, fire safety concerns life-threatening incidents, the DDA is 

about dignity and equal treatment. 

Basically, health and safety (including fire) overrides DDA if there is a conflict. However, there 

really should not be a problem achieving both. In respect of fire, it is never acceptable to refuse 

someone entry to an upper level on the basis of there not being an evacuation lift available. 

However, it is acceptable to pre-plan and decide to hold public meetings on the ground floor for 

this reason. 

In other words, it should be possible to comply with fire safety legislation and comply with the 

DDA, as long as there are management procedures in place to make sure both are adhered to 

successfully. In many cases, the answer lies in planning ahead, and implementing procedures 

which may involve other staff in Personal Evacuation plans, for example. 

Special needs, fire emergencies and precautions 

If disabled people are going to be in your premises, then you must also provide a safe means for 

them to leave if there is a fire. You and your staff should be aware that disabled people may not 

react, or can react differently, to a fire warning or a fire. You should give similar consideration to 

others with special needs such as parents with young children or the elderly. 

In premises with a simple layout, a common-sense approach, such as offering to help lead a blind 

person or helping an elderly person down steps may be enough. In more complex premises, more 

elaborate plans and procedures will be needed, with trained staff assigned to specified duties. 

Consider the needs of people with mental disabilities or spatial recognition problems. The range 

of disabilities encountered can be considerable, extending from mild epilepsy to complete 

disorientation in an emergency situation. Many of these can be addressed by properly trained 

staff, discreet and empathetic use of the ‘buddy system’ or by careful planning of colour and 

texture to identify escape routes. 

People with special needs (including members of the public) need special consideration when 

planning for emergencies. But the problems this raises are seldom great. Employers should: 

 identify everyone who may need special help to get out; 

 allocate responsibility to specific staff to help  

 people with a disability in emergency situations; 

  consider possible escape routes; 

  enable the safe use of lifts; 

 enable people with a disability to summon help in emergencies; 



  train staff to be able to help their colleagues; 

  consider safe havens. 

People with impaired vision must be encouraged to familiarize themselves with escape routes, 

particularly 

 
those not in regular use. A ‘buddy’ system would be helpful. But, to take account of absences, 

more than one employee working near anyone with impaired vision should be taught how to help 

them. Where people have hearing difficulties, particularly those who are profoundly deaf, then 

simply hearing the fire warning is likely to be the major difficulty. If these persons are never 

alone while on the premises then this may not be a serious problem, as it would be reasonable for 

other occupants to let them know that the building should be evacuated. If a person with hearing 

difficulties is likely to be alone, then consider other means of raising the alarm. Among the most 

popular are visual beacons and vibrating devices or pagers that are linked to the existing fire 

alarm. 

People with impaired hearing may not hear alarms in the same way as those with normal hearing 

but may still be able to recognize the sound. This may be tested during the weekly alarm 

audibility test. There are alternative means of signalling, such as lights or other visual signs, 

vibrating devices or specially selected sound signals. 

Wheelchair users or others with impaired mobility may need help to negotiate stairs, etc. Anyone 

selected to provide this help should be trained in the correct methods. Lifts should not be used as 

a means of escape in the event of a fire. If the power fails, the lift could stop between floors, 

trapping occupants in what may become a chimney of fire and smoke.  

Employees with learning difficulties may also require special provision. Management should 

ensure that the colleagues of any employee with a learning difficulty know how to reassure them 

and lead them to safety. 



 
Voice alarms 

Research has shown that some people and, in particular, members of the public, do not always 

react quickly to a conventional fire alarm. Voice alarms are therefore becoming increasingly 

popular and can also incorporate a public address facility. The message or messages sent must be 

carefully considered. It is therefore essential to ensure that voice alarm systems are designed and 

installed by a person with specialist knowledge of these systems. 

Building plans and specifications 

Plans and specifications can be used to assist understanding of a fire risk assessment or 

emergency plan. 

Even where not needed for this purpose they can help you and your staff keep your fire risk 

assessment and emergency plan under review and help the fire and rescue service in the event of 

fire. Any symbols used should be shown on a key. Plans and specifications could include the 

following: 

 essential structural features such as the layout of function rooms, escape doors, wall 

partitions, corridors, stairways, etc. (including any fire-resisting structure and self-

closing fire doors provided to protect the escape routes); 

 location of refuges and lifts that have been designated suitable for use by people with a 

disability and others who may need assistance to escape in case of a fire; 

  methods for fighting fire (details of the number, type and location of the firefighting 

equipment); location of manually-operated fire alarm call points and control equipment 

for fire alarms; 



  location of any control rooms and fire staff posts; 

  location of any emergency lighting equipment and the exit route signs; 

  location of any high-risk areas, equipment or process that must be immediately hut 

down by staff on hearing the fire alarm; 

  location of any automatic firefighting systems, risers and sprinkler control valves; 

  location of the main electrical supply switch, the main water shut-off valve and, where 

appropriate, the main gas or oil shut-off valves; and 

 plans and specifications relating to all recent constructions. 

This information should be passed on to any later users or owners of the premises. 
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Questions  

1. Electricity is one of the causes of workplace fires. 

(a) Outline how fires could be caused by electricity. 

(b) Identify TWO types of extinguisher that can be used safely on ‘electrical’ fires. 

(c) Outline measures that should be taken to minimize the risk of fire from electrical equipment. 

(d) Explain why water should not be used on fires involving electrical equipment. 

2. Outline the main requirements for a safe means of escape from a building in the event of a 

fire. 

3. Give reasons that may delay the safe evacuation of employees from a workplace during a fire. 

4. In relation to a workplace fire risk assessment, outline the issues that should be taken into 

account when assessing the means of escape. 

5. With respect to the handling of flammable solvents in a workshop, outline types of inadequate 

working practices that could increase the risk of a fire or explosion. 


