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Introduction

In most couniries of the weorld with a fully develcped industrial
gﬁg commercial econocny, fire is consuming abcout cne quarter tB‘one third
of one per cent »f the couniry's national product. The prevention and
control of fire by the public fire brigedes is consuming about an egual
emount and a very rough estimate of the cost of in-built protection in
the form of fire-resistance in the structure and of fire extinguishing
equipment indicates that this is costing about the same amount again.

Te find out vhether the expenditure :n preverticn and control is cost
effective, 1t would be necessary tc know whatl the cost of fire damege
would hesve been without these preventive measures. An attempt to cal-
culate this was made in the UK and 1t was seen that when the fire loss
estimates were corrected for inflation, the ever-increasing growth of
losses was checked in!tﬁe middle 19608 at a time when insurance companies
were demending incressed expenditure on fire precantions as an alternative
to hesvy increases ingpremium rates. Outstanding amongst all the pre-
_cautions that were taken at that time, and increasingly ever since, was
the installation of the automatic sprinkler system. Premium reductions
of &s much as 90% were obtainable in high risk premises, thus indicating
the.considereble falth attacked to sprinklers by insurers, which was

fully justified on the basis of & very long experience.
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Restoring the damage done Ey fire is only part of the cost of
2 fire. lA fire may have serious consequences for the productive
capacity of & business and in the extreme the time taken to restore
production may be such that the business 1is forced to close down
eltogether. The effect of a fire may not be confined to the business
dameged by the fire. Businesses which are dependent on the fire
victim's products may be seriously affected also, and the consequences

may be such that even the eccnomy of the country is adversely affected.

In this paper I have set out the Rasic principles of fire pro-
tection and loss prevention and the ways in which they can be imple-
mented on 2 national basis by gcvermments, by insurers collectively
znd individu=zlly, and by the managements of businesses. It is in the
interests of the community at large that proper attention be paid to
loss prevention since it is the community in the end which has to pay
for the lcss. Insurers may be paying for the damege done, but can
only do so out of the premiums colleoted from the insgred. If_the

losses exceed premiums then the insured will have to pay higher premiums.

The contrel of fire risks is a complex subject but it can bhe
simplified if 2 preplanned system is developed. Without such a sys—
tem, importsnt matters may be overlooked, The final section of this
paper ocutlines a.system which can be adapted to any set of circumstances,

sny type of occupsncy.

Principles of the Control of Fire -

Fire has enoTmcus potential for destruction. The combustlon of
fuel releases heat .80 that once it has started a fire will grow at an

zccelerating rate unless remed1a1 measures are taken. Elther the un-—~

burnt fuel must be separated from the hest or the supply of air cut off
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or the heat removed. The separation of combustikle materials will
1imit the amount of fuel which can contribute %o the grbwth of fire.
The confinerent of fuels within building compartments will limit the
emeunt of air which can feed the fire as well as preventing the heat

from the fire from resching further combustible fuels.

However, for the ultimate exfinguishiﬂg of the fire the combustible
material must be cooled below its ignition temperature. Water, which
hes a high latent heat of vaporisation; is the most effective cool@nt.
However, for it toc be effective it must be applied in sufficient Quané
tity and &t such a rate that if will prevent the accelerating growth of
the fire. A fire discovered within two or three minutes of its out-
bresk mey be extinguished with less than 1,000 litres of water. If the
woter is not applied - until five to ten minutes later, which is’ﬁrcbébly
the shortest %time in which a fire brigade may reach the scene of the
fire, the fire will have grown to such proportions that between 50 and

100 times as much water may be needed for extinguishing the fire.

It cen be seen, therefore, that if remedizl measures are not taken
in. the very early stages follcwing the outbreak of a fire, the limitation
of the ultimate loss is going to depend cn either a strict control of
the smcunt of fuel exposed to any one fire or the provision of a well
trained fire fighting force equipped with fire extiﬁguishing appliances
cepetle of delivering large quantities of water in a short space of time
and, most essentially, Iafge reserves of water. The amount of water
required increases exponentially as the increase in the time takeﬁ for
the fire fighting forces to reach th8 scene of the fire and start
effective fire fighting operations.

An sutomatic sprinkler installation will, in the large majority of
circumstances, contrel and extinguish a fire with less than 1,000 litfes

of water and may, therefore, be the most economic way of limiting the
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loss in 2 fire, particuiafiy in aress of limifted watér supplies.
This does not mean tc say that a well trzined and well equipped fire
fighting force is not necessary. The national financial rescurces
#vailable for loss prevention can, however, bhe more efficiently
deployed if the cutcmatic sprinkler installation is regarded as an

important part of the overall national fire fighting resource.

Relisnce pladeﬁ cn & public centrsl fire brigade m#y be of-r ™
doubtful value, whether in & town or z country district, since most
Sowns dnd cities 1n_d9velcp1ng countries sare confronted with &
rzpidly detericrsting traffic problem. If the fire brigades are
unable to resch the gcene of the fire and apply water to the seati
of the fire in adequate guantities within 15 minutes, or at the 6ut~
side 30 minutes, it ig probable that they will be confronted with a
total loss. In & rursl srea not only is the fire brigade:likely to
be confrcented by the need to travel long distances to the scene of
the flve, but mey well have to carry adequate water with them. Some
provision, therefo:e, should be made for each business to be equipped
with =dequste fire fighting facilitiss and trained men on the premises.
A compromise coﬁld, of course, be reached where severzl Eusinesses are
in close proximity with each other; 1in this case, a centrgl brigade

could be estarhlished to service all the businesses.

The planning of toﬁns snd cities and the siting.of factories should
be cxrried outiwith the needs for fire protection inrmind and adeguate
natural waterésourcés in the vicinity is the first considerstion. In
the cbsence of na%ural gources, provision should be made for the bulk -
storage of water fpr use for fire fighting purposes only. If reliance
has to be placed on a central fire brigade then gréat care has to be

taken in the town planning and in the 51t1ng of the fire brlgaae station

' t¢ ensure that fire fighting vehicles are not impeded by trafflc jexqe By

blems in their attempts to reach the scene of the fire.
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The effectiveness of the fire brigade depends on its early
arrival at the scene of the fire. Means must, therefore, be pro-
vided in every building of transmitting a czll direct to the fire
brigzde control point. Manual means of transmitting the call should
be supplemented by an autometic fire detector which when actuated by -

the fire sutomaticelly fransmits a call to the control point.

The Part Pleyed by the Building in Loss Control

The principal ingredient contributing to the size of the loss
by fire is the amount of fuel exposed to any one fire. Control of
this can be achieved by the sub-division of buildings into compart-
ments of limited size by meens of fire separating walls and floors,
providing vesistance to the pessege of fire so that an ocutbreak of
fire will be confined tc the compartment where it starts. National
building regulations should require a limit for the size of compart-

ments ¢nd also for the gize of ;the building itself.

Worldwide there is a growing tendency towards the construction
of %tail buildings. It could well be bhelieved that the status of a
city is sometimes'judged by the number of skyscrazpers. Tall buil-
dings may be economically desifable vwhere land is scarce but little
jutification can be made for them where land is plentiful. Quite
epart from the constructional problems presented by the need to build
high, tall buildings present seriocus difficulties from the point of
view of fire safety. Two fires which occurred in Sao Paulo, Brazil,
within little more than a year of each other in 1973 arnd 1974, demcn-
strated the dangef§ to the occupants and the impossibility of fighting
the fire and evacuating the occupants which confronted the fire
brigades. However, those buildings lacked the fire resisting sub-
division which would have confined the fire to oﬁe floor. (These

fires are fully documented in the publications of the Fire Protection

Aissociation.) Only. where the scarcity of land overrides all other




— 6 -

considerations should the development cf tall buildings he coun-

tenznced.

The ideal maximum height for buildihgs'from the fire protection
znd fire fighting point cf view is 25 m. This is'approximately the
meximum effeéfivé réach.of the iongest fire brigade fire fighting _
izdders. Thié liritetion has generally been accepted from the point
of view of saving the lives of occupants of buildings who may be
trapped. If = fire has developed to such &n extent that rescueé hive
to be effected through windows via fire brigade ladders, and the fire
hzg to be fought from outside the building, serious damage must be
done snd a heavy ldss suffered. From a loss prevention point of view
single storey buildings, adequately sub-divided to limit the aﬁount of

goods exposed to one fire, provide the mest satisfzctory conditions.

Fire separating walls and floors must have sufficient fésistance
to the passégé of fire to ensure that whatsver the compartment may
contain when it is on fire, it cannot dec#roy the seperating elements.
The size of the compartment and the degree of fire-resistance of the
gseparating elements will need %o be related to ths nature of the con-
tents and also to the time & fire is likely to burn before fire | |
fighting or fire extinguishing interventicn-is'possible. In the
extreme the fire-resistance of the Luildiﬁg elements way need to be
such that they cen withstand a complete burnout of the contents‘of the
compartment witheut allowing it to sﬁread. o - | -

 The limitstion qf‘fhe size of compartments, end for that matter
the size'of the bu;iding, mey be undesirsble from a business point of
view. If this sho%ld be the case, and compartments or buildings
larger than the regulation size are required, then the instsllation

of autumatic'sprinklef systems should be mendatory.

The fire résistancé of wails and flcdrs and othef elements bf_

building construction is messured in Eurcpe and America by placing




-7 -

sample forms of construction in furnaces designed specially for the-
purpose. The furnaces are designed to simulate the growth of a

fire. Elements of structure which are intended to separate spdces,
such &s walls and floors, are reguired to provide resistance against
collapse and against the passage of heat and flames. The fire resis-
tance is measured by the time that the element survives the test.
Load bearing elements such as beams and columns are tested until they

collapse.

Openings in walls sre needed for mcvement between compartments
end from compartments to corriders and ultimately toc staircases and
liftshafts. It is the provision of these openings which is the weak-
ness in the establishment of fire safety within a building. If doors
zre left open or if vertical shafts cpen directly onto-the compart-.
ments on the different floors of the building, fire will guickly spread

from #cmpartment to compartment and from storey tc storey.

" Openings in fire-separating walls and floors- need to provide the
seme degree of resistance to the passage of fire ss the wall or floor
in which they have been made. To prevent the passage of fire from
floor to floor, staircases, liftshafts and shafts for other purposes
have 1o be encased in walls prcviding fire resistance and the openings
onto the staircases or shafts have to be provided with doors providing
the same degree of fire resistance. Building Regulations must, there-
fore also serve to control 21l openings in wells and floors for ver-
tical and horizontal communications. Standard ways ;f achieving the
contrel of fire spread by means of staircases and shafts are in general

use ‘d most countries of Europe and in America.

Safety of the Occupants

The safety from fire cf staff and workpeople must be ensured.

Provision must be made o ensure that in the event of fire, the
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occupants of buildings can escape to a place of safety without

having to go through the fire or through smcke. In most buildings

the ‘sub-division by fire separssion: can provide places of safety from
fire since the fire can be confined to the place where it starts and
tHe occupants can move to an unaffectéd part and thence to the outside.
In buildings of more than one storey the escape of the occupants
depends cn the use of staircases, These, therefore, have to be
plenned in such a way that fire camnct affect more than one staircase.
Thus, if one staircase is invelved with fire ~r smoke, the occupants
cen move to another one. The design for the safety of occupants

requires 2 thorcugh understznding of the behaviour of fire and guidance

will need.to be sought from recognised publicatiocns con the subject.

Building Materials

The materials used in the construction of buildings should ap
far =zs possible be such thet they are not capable of making a con-
tribution to the growth and development of a fire. Ideally, there-
fore, non-combustible materials only should be used in the construction
of buildings. This, however, may be & severe restriction, par-
ticularly in countries where timber products are readily available.
While timber and timber products can never be rendered wholly non-
combustible they can, however, be trested in several ways to reduce
the risk of ignition ard tc limit the cantribution.they'may be able
to make to the growth and development of a fire. Timber can be used
for structural purpcses as columns and beems and with a sufficient
cross sectional ares may be capable of withstanding the effects of &
fire without coll@pse for sufficient periods fc vany purposes.
There are, of coufse, strict limitations on the use of timber in this
wey and great care would need to be taken to ensure _that its use was

properly considered.

Timber and other combustible products of timber should not be

used for separating spaces where fire resistance is required because
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of the combugtibility of the timber. However, it can be used in
certzin forme of constructicn where the timber is protected from

the immediate attack of flame and heat by non-combustible forms of
construction which will prevent the timber from reaching an igniticn
temperature. Timber is, .in fact, used in certain sandwich con-
atruction 28 s core where it is protected from the heat of a fire
snd in which it provides a useful insulation tc prevent the passage

of hezt through the panel.

Timber is, of course, widely used for doors, particularly in
privete houses and cther residential accommodation. In sufficient
thickness, a timber door will hold back fire for anything up to
possibly even one hour, although in fact the maximum fire-resistance
rating which has been achieved by doors in Eurcpe and North America

is helf-an-hour.

Timber is often used in sheet form for decorztive purposes and
timber products and plastics material are cften used in ceilings.
Limitations should be placed cn the use of combu# ible materials in
4 these ways since once involved in a fire they mzy be capable of

meking a major contribution to the growth of the fire.

Non-combustible materials dc not necessarily provide fire-
resistance. Steelwork used for structural purpcsesg loses its
strength gquite early iﬁ the develcpment of a fire with the possible
result of the co}lapse of the building. Concrete when subjected to
high temperatureé spalls, or chips, and the material falls away with
& resultant loss of thickmess. These are just two examples of non- -

combustible materials which need careful handling in the design of

fire resistance in a building. Most European and North American
countriss can provide examples of the fire resistance achieved by
varying forms of comstruction and examples cf how building regulations

! hzve been developed to provide appropriate degrecs of safety from fire.
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When building'regulétions are being formulzted, it 1o important
thst en approval systeﬁ‘should be estzblished by which the plans for
buildings may be inspected before authority is given tc commence
building and by which the buildiﬂg may be inspected after completion,

before authority is given feor its cccupation.
To facilitate the control of buildiﬁgs, it is recommended that s
system of approval be established to ensure that properly gqualified

architects and builders can he recognised by the public.

Building Services

Electricity and gas are the principal sources of energy for heat,
power and light in any community be it industrial, commercial or resi-
dentizl. Roth of them are major scurces of ignition wherever they are

used.

The passage of an electric current generstes heat which may be 3
used intentionally in plant procéss and space heating. The heat is

z1so presentﬂin electrical illumination and snywhere electricity is

trensmitted along a cable. It is, in fact, the temperature rise in
eny electrical equipment which governs its capacity. 411 electrical
equipment, therefore, must be carefully rated according to the work
it is expected to do. If it is cverlcaded, excessive heat ‘will be
generated and a fire may ensue. '

Fires are alsc caused by defects in electrical equipment and
through dzmage to’electric wiring insulation. They are also caused
by allowing combuétible materials to come too close to electrical
equipment which is runnnng het. A high standard of instellaticn and
maintenance, therefors; is necessary to ensure safety from fire which

mey be caused by the use of electricsl egquipment. Safety codes need

to be established and they need'to be enforced. Only qualified elec-

trical contractors should be allowed to carry out electrical installations.
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It is, therefore, desirable to esteblish the safety code and -the - -
gystem by which it will ke enforced end this will mean = system for
the epproval of qualified electricael contractors. The inspecticn
#nd 3pprovalrsystem should embrace the stendards for the manufacturer
of electriczl egquipment or for the equipment which may be imported

from cversess.

Siﬁilar practices to those recommended for electrical installations
should be zpplied for gas installatiors. The gas likely tc be used for
gnergy sources will be either nestural gas or liguified petroleun gas.

In addition to the hezards of the installation and use, there are also
the hezards of storage. A safety code shoﬁld, therefore, be established
for the storage cf gas znd this should embrace all forms of storage from
buik guantity tanks ftc small unit cylinders serving private dwellings.

4 similar form of inspection and approval system should alsc be estab-

lished covering both the storage and the installation of ga¥ equipment.

In buildings where & central air conditioning plant is installed
for the transmission of conditioned sir from the plant through ducting
throughout the building, provision needs to be made to ensure that the
ducting does not provide a means by which fire can be spread throughout
the building. In the evert of fire, the zir conditioning plant should
be shut down. This is must ideally achieved if the control of the
plant is connected to the automatic fire detection system so that when
a fire is detected, the plant is autometically shut dgwn. In addition,
the ducting should be provided with fire resisting shutters wherever the
ducting traverses a fire separating wall or floor. The shutters should

be erranged so tha# they close automatically when the plant is shut down.

Wherever any of the buwilding services traverse fire separating‘walls
or floors, the openings provided for them should not be allowed to

diminish the fire resistance provided by the walls or floors.
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Building Contents

Often it is the contents of bailding, rather then the structure
itself, which”burn. éareful attention, therefors, has tc be paid
to the layout of plant, process and storage, in particular the
hendling 2nd storége of hazazrdous meterizl. The materials which
are controlled in this way in Europe and Horth America include ex-
plosives, certain chemicals sand flammzble liguids whose flashpoint
is in the region of 23°C cr lower.  The most commonly used flammable
tigquids are derivatives of petrcleum and the liguified petroleum
geses. It should be a requirement that whefever they are used or
stored in quantiﬁies exceeding, say, 10 litres, ﬁheﬁe should be a
1iceﬁce in force which eétablishes the wmethod of stoiage and the pre-

ceutions tc be taken.

Implementation cf the Principles of Loss Prevention

This, then, is the philosophy lying behind the control of loss
by fire. Itis iapiementeation can be carried ocut by control through
government regulations and by the insurers' finsncial pressures

brought to bear through fire insurance premiums.

Firstiy, government regulatious ere needed to control the design
and construction of buildings, to erntrel the trznsport, handling and
storsge of hazardous maisrizls, and to control the use of hazardous

-

sources of ignition such as eleciricity.

The level of‘éuntrol.eiercised by government through national

regulationg will depend on the siandsards of safeiy which zre developed

in the design =nd construction of plant, equipment and building ser-

vices &nd on the standurds of safety established by managements, work-

people and the public at large in relation to the handling end storage
of hazardous materizls aznd in the general manzgement of plant and

processes.




‘naticnsl fire proiection &as

In Western Zurope znd in North America standards of fire safety
heve been evelved by the blending «f government regulations which are
principally concerned with public sefety end the safety of work-
people with the finsncisl inducements cof insurers and with toles of
good prectice developed by the naticnal standards insgtitutions,
nationzl fire protection asscciaticns and in many instences by indi-
vidusl trade =2nd industry =ssociaticns. In meny countries, the

sociztione are coniinucusly surveying the
fire scene and zcting se witchdogs on behzlf of the public 2t large.
Thus,'trends in fire hazerds come under thé surveillance beth of
governments and fire protection asscciations so that corrective action

can-be taken &3 soccn as possible.

Netionsl govermments should, therefcre, encourage the-setting up
of fire protection crgenizations whose funotion it will be to develop
fire ssfety standards in equipment and codes cof good practice for
buildings, processes and installaticns. Encouragement should be
given to conferences and the establishment of committees through which
mrnufzcturers, building develcpers and designers cf buildings and egquip-
ment csn learn of the fire safety features which they should be incor—
porsting into their designs of buildings 2nd products snd users can
lesrn of the fire safety standards which they should be adopting in

their premises.

Fires are caused almost entirely by people, either through their
cetions which may be accidental or deliberste znd maliticus or thﬁéugh
their failure %o take appropriate precautions such g, for example,
the regular inspection, maintenance and repair of defective equipment.
The preventicn of fﬁréx therefore, depends almost entirely cn pebple.
If people have an-understending of the nsture and behavicur of fire,
they will be in & better pesition to recognise fire hazards and to

take preventive measures. Katicnal govermments should, therefore,

give encouragement to schools and cclleges to integrate the teaching

of fire loss prevention into their curricula. Children at all ages,



university students, enginsers, designers, architects and management

should &11 receive scme instruction in fire and its contrel.

Insurers' hole

_ Pirs may be the guickest way of bringihg 2 business to a halt.
Kot only will the whole process of manufacture and pfoduction be
interrupted; but the builldings and plani will be in ruins. Befere
they can be replaced and production restored, much wcrk in cleering
up the gite will be necessary. It will 2lso be necessary to determine
what has been lost and damaged. Even if only & small part of thel
plent has been involved in fire, staff from other work will need %o be
diverted to clear up the mess and to plan the rebullding and res-

toretion of production.

The successful prevention of fire lcss depends almost entirely
on the menagement of the ¥ siness. Fire creates total waste. Such

waste would not be tolerated by efficient management if it resulted

from inefficient opersation. No management should, therefore, tolerate

the creztion of waste by fire. To contrel the loss through fire, the
management must survey the totzl operation of the business te determine

where the loss potentiazl lies,

Insurers can dc much to assist managements in setting up the
necessary systems in addition to ensuring their maintensnce and .the

mtintenance ¢f .high-stendrsrds of fire protection. .

Insurance prémiums ﬁust be related on the one hand to the fire
hazard presented 5& the insured and, on the other hand, tc the pro-
tection that the insured provides tc control the hazard.  Where there
is a high degree of fire risk or where a fire will so disrupt the

operation of the business that it may have to close down for 2 long

.pericd, the insurer should require an adequate level of protecticn
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iii chviats this risk befors he accepis the insurance. sinse
firs loss preventi.n is vitzl te the nsticnzl cconcomy of a2 develeoping
couniry, the nationsl geovernment sheuld give every support to insurers
in demsnding & high level of protection. It is alsc of importance

to the national econcny that insursnce premimgs should be pitched =zt

i

n econciiic level and the insured should alweys be given as much en-

cursgement finsrcizlly tc improve his own firs risk,

[

There are three principal arezs of risgk improvement on which

insurers should concentrate
() Immediate and preferably sutomatic extinguishing of fires.

(b) The segregation of hazardous materizls and processes and the
fire resisting sub-division of the building to limit the

pctential loss.

(¢) The supervision cof the management of the business. For this
purpcse insurers should reguire that every business has a fire
loss prevention plan which is supervised by regular inspections

- and reporiing cf defects.

To implement these rcles in risk improvement and loss prevention,
insurers need the services of gquelified staff who are fully conversant
with the nzture and behsvicur of fire and its contrel and with the
nature of the businesses which ars being insured. Individual insurers
mey find it an eXCESSive burden each tc supply and finance such staeffs
snd, therefore, theﬁ‘may find it preferable tc co-cperate with each
other in fineancing # centrel organization able teo prcvide a variety of

services.
The serviceés which have to he provided are -

the inspection of the insured's premises and the drawing up of a
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plan.and a report with recommendaticons =g tc the fire precautions
that showld be teken and recommendations To the insurer on all
metter: sffecting the risk and the insurance, Tiig plan and
report would constitute the contrect between the insured and

the insurers and there must naturslly be an unterstanding that
eny altersationz thet are made by the.inSured are reported to the
insurer who wsﬁld then c¢2ll for & further inspection and report

on =xy changes necessary in the fire precautions. Periodical

inspecticns should

m

1so be cerried cut to ensure thet the pre~
bs

2l
]
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czutiong are baing o .
The preparation of standards and codes. The establishment of
stendards and codes of practice for the menufacture and installation
cf, on the one hand, equipnent degigned to control and extinguish
fires, such as sutomatic sprinkler installaﬁions, automatic detection
equipment and fixed and portable fire extinguishing apparatus, and
on the other hand, installations, equipment and plant which may con-
stitute a fire hazard, fcr example electrical installztions, air
conditioﬁing services, fuel systems, oiluburning equipment, and
meny otheré. ‘ Exémples of sfandards and codes of practice which
sre in use in Wésfefh Europe and in the United States of America
mey serve as useful guides although they may need to be adapted to

suit lccal conditions.

Additional services which insurers would need to provide are:-

-

investigating staff for the purposes of determining the cause of

& loss snd agreeing on the settlement with the claimant.

The investigatlon and research into all fire hazards andbméhtods of
protection and control and the preparation of guidance, educational
material and publicity material based on the results so as to give

the widest spread of knowledge to the commumity at large.
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The study of the syperience ¢f fires somaé.tg determine these
aspects of fire which have the greatest effszct in terms cof direct
loss arnd of consequential loss, so as to assist insurers in, on

the one hand, the guidance they should be giving to the insured,
and, on the other, the levels of premium a2nd the extent of insurance

cover which they should be establishing.

Insurers mey wish to cstablish research laboratory facilities in
order to establish the cerrect levels of pretection end teo deter-
mine the standards of construction or equipment which they are '
prepared toc accept and approve. However, insurers should bear in
mind that extensive laboretory facilities have been egtablished in
several European countries and in North america and it might only
be necessary to provide staff tc appraise the results of,théiflwork

and to apply them on a naticnal basis.

Szlvage

Provisiocn should be made by insurers for the mitigation of damage
done during and after fire fighting. In some perts of the world, in
the United Xingdom in particular, insurers have established salvage
corps whose function it is tc collaborate with the fire brigades in
protecting the premises, in particular froem the effects of water used
in fire fighting. It is sometimes calculated that approaching 504 of
the loss in a fire i1s due to the damage done by water. Insurers
should, thersfore, conzider the training of men in saivage operations.
They should alsc give encouragement to their insureds to provide training
of salvage crews w?c are on the normal payroll_of the insured.

Provision should alsc be made for the training of factory and
office staff in the handling of first-zid fire extinguishing appliances

a8 well as in salvage operations.
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The Menagement Plan for Loss Frevention

Insurcrs should insist on supervision of loss pruvention by the

mans gement of every business.

The firet step insurers and mesnagement together should take in
this plan is to identify the fire risks. This is best dcne by using
£ plan of the premises and identifying on that plan all the potential
sources of Ignition and the materisls which will burn and the ways in

which fire can spread.. On the plzn there should also be some indi-

cation of the relative importance of the various arsas and plant to

the continuiiy of business cperaticns, tegether with an indication of

7 the susceptibility to dsmege ¢f those areas and plant. By means of
; ?f this plan, it should be possible to identify the relative loss potential
| of the various arezs of the business which, in turn, will indicate where

the greatest needs for protection lie.

For businesses which are not yet built, the seme process of
identifying the fire risks and loss potential areas shor 1d be caerried
4 out before the plans are finalised. 1In this way, it may be possible
J%’ te plan the layocut of the business to present the minimum loss pctential

! from the outset and thus reduce the needs for protection.

The layout of the buildings will need to be studied to determine

i ‘f the ways in which fire can spread and the pcssible extent of the damage
with =z view to providing means of controlling spread by sub-division. '
The meterials with which the building is censtructed will need to be
studied to determine whether they make a contribution to the spread of

RK the fire and whether they provide the necessary 1eve1‘of fire resi§~
tance for sub-diviéion PUTrpoSes. The building services will also

need to be studied to consider whether the standard of iﬁstallation

confifirmms with the best practice.

The fire risk presented by esch item =f plant and equipment must

be considered. The risk mey arise by virtue of the plant's potential
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for initiating a fire cr for its susceptibility to damage in & fire
or by virtue cf ths fact that it is a key iten in the maintenznce of
the business opsration.  Flant which is processing flammable liquids,

gzses or dusts presents much greater risks than wuch other plant.

Consideration will need tc be given to the raw meterials and the
finished gocds in respect of thelr ezsc of ignition and of the likeli-
hood of them being demaged by fire, smcke snd weter.  Attention shéuld
be given tz the bulk storege in the open or in warehouses and to the
storsge and hendling of materiszls in day to day use. sttention should

elso be given to the handling and the disposal of waste products.

Fires do not start only in manufacturing or storage arecas. They
may start in the coffices or the canteens and kitchens. Fires starting.
in these places can be prevented from spreading to the manufacturing and

storage areas by means of adeguate fire separation.

Fires may also start in the open and spread to the tuildings and
can be prevented from spreading tc the buildings by keeﬁing an arsg
ground =11 buildings free from combustible materials such as storage of
finished goods, cartons, stecking pallets and waste and of all com-

bustible vegetation such as grass and scrub.

Pire Precasutions

The fire risks which h:ve been identified should then be evaluated
in terms of the actuzl potential loss which may be suffered and the
long term effects which this loss may have on the business. An attempt
should be made to determine the time which may be required to restore
full production following a fire. This will naturzlly depend on-the
time reguired to replace the materials or plant which have beeg deg=
troyed. Therefore, it is advisable %o keep a schedule of all materials

znd plant and their availability for delivery in the svent of their loss.
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It would be a very serious fire if the whole of the manufacturing
capacity and all the storage was destroyed at once. This, of course,
can be avoiﬂad by sub-cdividing tﬁe renufacturing capacity by fire
separatipg'constrﬁction and by segregating the storage of raw materials
znd of finished products from ezch other and from the menufacturing
plznt. Sub-divisicn of the storage will also ensure that in the event
of fire, not all the storags is destroyed. In this way the continuity

of the Yusiness can be maintained sven though it be 2t 2 reduced level.

In meny menufacturing cperations, it is nct feasible to sub-divide
the menufzcturing capacity so that there are twc or three geparate lines
of production. Where the cutput depends on one line of producticn,
then'the whole factery is susceptible to shut down in the event of fire
affecting eny one part of that production line. Tc some extent, the dis-
ruption of business can be deferred yb means of having sufficient
storage of finished products from which tc supply customers. It is then
matericls and plant will be of importance in determining the time taken
to get back intc full prcduction and supplying customers. These are

factors which wiil govern the potentizl consequential loss from 2 fire.

The following are some of the fectors which might cause delays. in

restoring full production -

specialised raw materials or specialised machines which may have
to be made. to special orders may well take many weeks or months
in manufacture and if they need to be imported may take many weeks

for delivery.

any form of coﬁplex operation which is dependent on extensive
electyical, hydrsulic or pneumatic centrcls may require many weeks
of extensive skilled labour tc rebuild.

plent or products which werk ft¢ a high level of gquality control may

require long commissioning periods.
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Where factors »f this scrt, which may cause long delays, exist
specisl precautions will need toc be taken to contrcl the cutbreak and

the sprezd <f fire.

It has already been seen that one of the principal means of con-
troiling the extent of fire loss is to limit the amount of material
which may be exposed to any one fire. This is achieved by sub-division
with the use of fire resisting seperating walls and floors. A measure
of ccntrol can zlsc be achievéd within compariments by maintaining safe
distences beitween stecks of maderials and plant so that in the event of
en outbresk of fire, fire extinguishing eguipment can be brought to bear

go that the fire is confined to the smellest practicable arsa.

An important element in the prevention of ovutbresks of fire and
in their control is the training of the workpecple. As has been said
garlier in this paper, it is people whoe cause fires snd it is, therefore,
people who can be instrumental in preventing snd controlling them. By
treining 21l wecrkpeople in the operztions which they perform, most fire
hazards can be &voided. This applies particularly to workpeople
engaged in operations involving hazardous materials, but it alsc applies
to the everyday cperation of plant and equipment and to the day to day

behaviour of everyboedy employed in the business.

Fire Extinguishment

In the last resort, when a fire breaks cut there must be the
means of controlling and extinguishing ift. Water is vital for this
end storagé must be provided on each plant fer fire fighting purposes
only. Portable fire extinguishers end hosereels need to be provided
for the use of the %orkpeople, who must naturally be trained in the
operation of this equipment. In the first p rt of this paper, the
possibility of ezch business providing its own fire brigade has been
discussed. In a small business, it may be pessible for all the work-
pedpié to be adegquately taained to tackle the mejority of fires which

may break out. In.a larger business, it is probably necessary to have
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s small number of men who may be employed on normel compsny's business
but who have beeh gpecially trained qu;v:r, in due course fire
will oceur whlch will get out of hand and will need *he attentlon of
skilled fire fighting crews eguipped with major fire fighting

ppare tus. Cnly = very large business cculd afford to maintain and
to have trained such crews. Therefore, consideration should be given
to collaboration with cther businesses tc previde a central communal
fire fiéhting force which would need to be availadble throughout the

24 hours of the day, every day of the year.

It is gquite possible that an automatic sprinkler system which
provides protection for 24 hours ¢f the day throughout the year may
be more economical than either a communal fire brigade or a brigade
for each business, The automatic sprinkler system autcomatically
detects the fires, delivers water to the seat of the fire and sounds
an slarm. The expefiencergained throughout the world with auto-
matic sprinkler gystems is that some 95% of fires are anE}olled and.
extinguished with insignificant lcsses and a very high ﬁeroentage of
these fires are extinguished with the cperation of oné sprinkler head

only.

Water is the most effective extinguishing agent for the general
protection of the premiées, but th.re are certain fire risks such as
live electrical equipment and flammeble liquids where the use of
water may be dangerous. Other sxtinguishing agents have to be used.
The equipment has, therefcre, to be chosen with care and suited to the

specific risks to be found on the premises.

Provision also has to be made for the detection of the fire and
for the sounding éf the alarm. Automatic detection systems are the
best, since they eliminzte the human factor. Even where an auto-
matic sprinkler system is installed, it may'ie desirable tc have an
gutomatic detection system as well. Whichever system is in use,
however, it is lmportant that en alamm is sounded at a continuously

menned station, such as the telephone switchbosrd, so that action can




- 2% -

be taken at once to investigate the circumstances and tc set in mction

the apprupriate extinguishing action..

pecurity

Throughout the world, security has become a vital part of all
business mensgement. The integrity of 2 business depends on the pre-
vention of uneuthcrised persons entering the premises. Flanned,
deliberste sabotage is difficult to combat, but there are many meagures
which cen be taken which will mske incendiarism and sabotage difficult.
Points which need =ttention ere inadegquate or damaged fences, broken
windows, inadequate security locks on windeows and doors, end the clearing
sway of all combustible waste and rubbish, so that it is inaccessible
to the incendiarist. Gutside stcorage is, »f course, particularly
vulnerzble and special care has tc be taken. The stacking of packing
materials, storsage pallets snd combustible waste adjacent tc the out- -
side of = building provides 2z very gcod starting pecint for a fire which
may spread to the building itself. This should cn no account be
zllowed.

Fire Protecticn Manual

Having designed the buildings, selected the plani and planned
the layout of a plant and storage to minimise the fire risk, the
management will need to produce a manual setting cut the ways in which
the business will be run in order to ensure the minirum lcoss from fire.

The first part of the manual will comprise a report which will ke
based on the survey gnd the plan of the business referred to earlier .
in which the fire riéks of the varicus cperations will have been iden-
tified and evaluaied in terms of their importance to the maintenace of
the business operation. The report will also indicate the ways in
which the risk has been minimised and the protection in terms of sub-
division =nd the provision of extinguishing equipment. This report

will give managements at all levels ¢f the business & understanding cf
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the risk with which they are confronted and it‘will explain the. reasons

for the protection provided.

The second part of the manual will set out the cperating pro-
cedures for the msintenance «f the standard of fire protection which
has been established and for the action t¢ be tasken by workstaif in the
avoidance of fire risks and on the action tc take in the event of fire.
Job specifications and cpersiing instructions should indicate the fire
hazzrds and the ways of avcoiding them and they should indicate the
ection which should he taken in the event of a mishap. The job speci-
ficetion should cover every level of management and all workpeople
throughout the business,; including the cleaners. They will include
responsibility for inspections, repairs and maintanance. Special
instructions will be needed for plant engineers and maintenance staff,
for those people responsible for building services, and for those in-

volved in the collection, removal and dispcsal of a1l waste.

4 third part of the manual shculd be devoted tc the training of the
gstaff and workpeople. Provision hag to be made for the ftraining of new
staff and for the training of all staff at periodic intervals and, in

rarticular, where operations are in any way altered.

The fourth part of the manual will comprise checii lists which will
set out the routine inspecticn and checking procedures to ensure that
the standards of fire protection, once established, are maintained on a
permanent basis, Special staff shculd be allocated_to the duty of
inspection and servicing fire protection eguipment and for the inspection
and checking of all fire precautions laid dewn in the manuel. The
check lists should be sub-divided into those items which need to be
checked at the beginning and end of every working day and periodically
as part of the reguler fire protection audit. The check lists will be
devised from the fire protection plan and from the operating procedures

which hzve been set out in parts 1 and 2 of the manual.

Here, then, is a loss prevention system on which the safety from fire
of £11 premises will depend. I strongly urge you tc ensure that every

buginess adopts it.




