
I M I A

IMIA 6-47 (9 2 ) E

1 9 9 2

Concepts of Fire Prevention Technology and thei r Eval u a t i o n

from the Point of View of the Industrial I nsur e r

Friedhelm W. Kethers
Peter Hennig



I MIA 6-4 7 (92) E

Conce pts of Fire Pr evention Technology and their Ev a l u

ation from the Po int of View of the Industrial Insurer

As an introduction to my sUbject, I should like to f a 

miliarise you wi t h a few data showing the c ou r s e of fire

a nd explosion losses in Ger many . Ac c o rding to the fig

u res co l l e c t e d by the Association of Prope r t y I ns u r e r s

(VdS ) , t he amounts of the annual losses in I ndu s t r i a l

Fi r e Insuranc e r os e from approx . DM 2,000 mi l l i on i n

1980 to a pp r ox . DM 4 ,4 00 mi l l i on i n 1991 . These f i gu r e s

a r e evidence in pa r t i cular of the t rend towa r d s major

los s es, i . e . claims of DM 1 million and more per event .

Whe r e a s in 1980 approx . 280 . events resulted i n los s e s
l

t o t a l l i ng approx . DM 1 , 260 mil lion , there were a s many

a s 34 6 maj or fires in 1991, which shook the Fi r e Insur 

a nce i ndu s t ry t o the tune of DM 3 ,2 0 0 mi l lion . The s e

s t a t i s t i c s do not include those f i r e loss es wh i c h are

cove r e d by Mot o r Own Da mage , Ma r i ne , Av iat ion , Er ection

Al l Risks a nd Bu i l d e r I s Ri s k Insurance or by Machinery

Breakdown and Electronic Equipment Insurance . These da t a

l ikewise do not take into account the actual a mou nt s o f

the losses in the event of und e r - i ns u r a nc e or i f a s top

loss was excee ded.

Le t me g i ve you a n e xample :

About 3 ye a r s ago , a s a result of we l d i ng wo r k , the

f l ue-ga s purif i c ation un i t i n a refuse-inc inerat i on

p l a nt burnt down during the construction phas e. This

l os s , a mount i ng to a pprox . DM 30 to 40 mil lion , i s not

t here fore included in the statistics o f the f ire insur-

e rs. It i s t her efore likely t hat the assets a c t ua lly

destroyed by f ire o r e xp l osion in the Fe d e r a l Re pub l ic

of Germany s Ubstant i a l l y exceed t he a mou nt s o f the

l osses e s t a b l i s he d b y VdS . Exact fi gures a re unfort u -

nate l y not known , however .
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Th i s trend is not restricted to Germany alone, but is an

international phenomenon. I wou l d remind you, for e xam

p l e, of the explos i ons and fires in an ethylene oxide

p l ant in Antwerp, the Piper Alpha drilling rig in the

No r t h Sea, and the polyethylene plant in Pasadena, USA,

wh i c h resulted in property and loss of profits claims

ranging from several hundred million dollars to more

than $ 1 ,000 mill ion .

Fire a nd/or explos i on r isks e x i s t i n compa n i es o f a l l

kinds and sizes . Al s o from t he point of v i ew of env i r on 

me n t a l protection, thes e r i sks must be c omba ted wi t h

approp r i a t e fire prevention s yst e ms and equi pme nt. In

a lm os t every case , property losse s resulting from f ires

o r exp l os i ons i nvolve the emiss ion of po l lutants to a

grea t e r or lesser e xtent, wi t h po l l utants enter i ng the
l

s o il , wat e r and ai r . The duration and extent o f the f ire

a r e decisive f or the environmental impact in this re

spect . Ev ery t ime an i nc i p i e nt fire is extinguished , and

every time a f ull - s cal e conflagration is conta i ne d , this

therefore me a ns aut oma t i cal ly that t he harm done to the

environment wi l l be limited. Th is leads u s to t he formu

l a :

Fire Prevention = Environme nt a l Protection.

Environmental protection , environmental compatibility ,

and environmenta l friendliness are buzzwords tod a y , and

we fi nd them used to a n i nc r e as i ng e xtent in produc t

a dve r t i s i ng i nd e ed, advertisers could hardly manage

wi t hout t hem, and, what i s more , they a r e ef f ective with

the c onsume r . A c ompany' s image , a nd thus its s ucc e s s,

are dependent on t his possibility of linking its p r oduc

tion p r oces ses and products wi t h environmentally rel e

v a nt themes , wh i c h explains the importance of qua l i ty

assu rance. He re , too , a c ompa ny ' s fire prevention ef

forts offer PR s uppor t which should not be underestimat

ed .
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Fires and e xp losions do not a lways ne e d to r esult i n t he

total loss of a production and s t orage complex . Wh e n

damage is done to bot t l eneck ma c h i nery a nd e quipment , t o

suppl ies which a r e d iff icu l t t o obt a in, or to means o f

product ion that can only be repaired i n the l ong term

a nd on wh i c h a s ubs tant ial pa r t o f the production - or

i ndeed the e ntire output - depends , thi s can reduce a

c ompa ny ' s e a r nings powe r c ons iderably ; in some cases, a n

incident of this k i nd can f orce the owner to cal l i n the

r eceive rs. This l eads us t o another import a nt f ormu l a:

Fire Prevention = securing Ea r n i ngs Power .

Prope r t y protection , environmental prote c t ion and the

need t o secure earnings powe~ mean t h a t we must anal yse

a nd evaluate risks conceptu<! lly and holistica l l y , a nd

then , on t he basis o f ou r c onclusions, develop p rotec

tive measures i n the cont e xt of the managerial a pproach

t o the ques t i on of t ackling risks .

I t i s our e xpe r ienc e that t he average pOlicy holder i s

o f t e n c onv i nced that i nsurance protect i on alone is suf

f i c i ent . phys ical and organisationa l security a nd s a fety

measu r e s a r e only c omp l i e d wi t h whe n it is nece s s a ry t o

meet c ondi tions imposed by t he a ut hor i t i e s. Protective

measures a bove a nd beyond that are se ldom adopt ed, and

t he n on l y i f the c orres pondi ng inve s t ment s a re econom

ical ly wor t hwh i l e because they l e a d to a premi um d is

c ou nt .

Sa f e ty c onditions i mposed by the authorities a re , howev

er , c oncerned pr i mar i l y wi t h the protecti on o f life and

l imb , neighbou r hood security, and warding off dangers

threatening the pu b Li,c interest . In a democrat i c , con

s tit utiona l s t a t e, t he i mp l e menta t i on o f fire-prevention

measures to p reserve material a s sets and to avoid losses

o f profits b e caus e of bus iness interruptions i s not a

mat t e r for the l e g is l a t ive or executive powers .
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This is where the insurer comes in, as the partner of

indus try: higher premiums alone are no solution if we

are to bring the rising losses under control . Rather,

industry and the insurers need t o cooperate even more

closely and intensively than before in the field of loss

prevention . A partnership i s the obvious move, s imply

because the specialist knowl edge of industrial enter

prises complements t he varied , global e xperience of the

insurer . Th i s safety concept , including all the techni

cal details , mus t be coordinated at the v e ry ear l iest

s tage o f pla nning a new bui lding , after a detailed risk

ana l ysis with all c oncer ned , s uch a s the owne r, the

arch i t e ct, the s a f e t y officer , the auth orit i e s and the

i nsurer . Only i n this way is it poss i ble t o a chieve

i nexpens ive protection against fires and explos ions.

l
The classic f i r e p r-everrt.Lon "concept for an i ndu s t r i a l

risk consists of the following components :

o s t r uc t u ral f ire prevention

This i s determined by the inflammab i l i t y and f i r e

propagation prope r t i e s of the building mater ials . The

range e xtends from building materials o f norma l i n

flammab il i ty to those wh i c h are ha r d l y inf lammable or

c ompletely non-combustible .

In add i t i on , the fire-res istance properties of t he

bu i ldi ng components are of considerable i mpor t a nc e ,

be caus e t hey describe the possibility of repairing a

building a f t e r a fire or the likelihood that it wil l

c o l l a p s e a f t e r being sUbjected to fire f o r a de fi ned

time . The fire resistance of bui lding components

ranges from 0 to 30, 90 and even 180 minutes .

o St r uct u r a l a nd phys ical subdivision of a risk by

means of :
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spacing

complex dividing walls

fire walls

fire-resistant walls

o Fire detection and alarm

manual fire alarm systems

automatic fire alarm systems

monit or ing by a security servi c e

o Fitting out with manually operated e xt inguish ing

equipment

o Prov ision o f wa t e r for fire f ight i ng

o Fires fought by

pUblic fire brig a d e

wor ks fire bri ga de

a u t oma t i c fire-ext i ngu i s h i ng equipment

smoke and heat vent ing facilities

o Explos ion p r event i on measures

o Lightning prote ct i on

o Organisat iona l security measures

o Protection aga inst arson

The nature and numbe r of the fire prevention compone nt s

necessary are determined , inter alia , by a company ' s

s i ze and location (area covered wi t h buildings , numb e r

and s i ze of buildi ng s ), the concentration of assets , the

nature and size of the fire load , the ignitability a nd

fire-propagation speed of the r a w ma t e r i a l s , semi- f i n

ished and f i n i shed products , the toxicity and corrosive

ness of the c ombustion gases formed i n the event o f a
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fire, t h e s ensit ivity of t he production f ac i l i t ies a nd

p roduc ts t o water, smoke a nd heat , t he r isk of explos ion

resulting from du s t /a i r or gas /air mixtures , t he produc

t i on processe s (pressures, t e mperatures, s our ces of

i gnition), and the r i s k of spontaneous ignition o f the

products .

Let me give you a few b r oa d e xampl e s to i l l us t r a t e this

point:

I r res pe c t ive of t he f act o r s o f i n fl uenc e just me nt i oned,

s ome basic equ i pment is needed i n every c ase . This con

s i s t s in general of:

o fi re ext inguishe rs

o means of call i ng the pUblic f ire b r i gad e , e . g . tele 

phone

o prov ision of wa t e r for f i r e f i ghting by mea ns of a

network of hydrants on t he r oad in f r ont o f the works

premises

o fi re wa l l s bet ween produc tion fac i l i t i e s a nd stora g e

a r e a s .

The que s tion of whe t he r a n a ut omat i c fire a larm s yste m

cont r ibut e s to an i ncrease i n safety ne e ds to be s t ud i e d

in more d etai l . The decis ive fact o r i n rea c h i ng a d eci

sion is the t ime between t he aut oma t i c sounding of t he

a larm and t he beginning of fire fighting. I f t he pUblic

fire brigade, for e xampl e, takes 30 minu t e s or more to

r e ach t he location o f the f ire, or if the premi ses a r e

not g uarded, a n inv e stment i n a ut oma t i c fire a larm s ys 

t ems i s a waste of money . In th i s cas e , it would make

more sens e to d iscuss whether a n a u t oma t i c e xt ingu i shing

s ys t em wou ld not be mo r e e ffecti ve - where the l e vel of
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the fi re load , the c oncentration of assets , the busine ss

inter rupt ion and ot her major ope rational factors a re

considerabl e.

On t he other hand , it certainly make s sens e to install

a n a utomat i c f i re a l a rm s ystem if i t can be gua r a nt e e d

that f i r e fighting by a professional pUblic brigade or a

works f i r e brig a de wi l l beg i n without delay , or if t he

plant works round the c lock . I ns t a l l i ng sprinkl e r e qu ip

ment i s a conditio sine qua non - even whe n the r e is a

qua l i t a t ive ly and quantitativel y well e qu i ppe d p r o f e s

s ional wor k s fire brigade available - whenever i t is a

que s t i on of protecting large-area a nd/ or mUlti - s t o r ey

production faci l ities and warehouses wi t h a h i gh fire

load where there is no s ubdivision by fire wa l l s o r

high- rack stores .

Insurers f avour a utoma t ic f i r e prevention techno l ogy ,

a nd in some cases o f f er not i nc onsiderable disc ou nt s on

f ire insurance premiums. Aut omatic fire prevention tech

nology has grown progress ive ly in importance as t he

i ncr e a s i ng automation of product i on proces ses and intra

p lant logistics have meant .that there are f ewe r and

f ewer people wor k i ng i n a pla nt who might discover a nd

be able t o fight an i nc i p i ent fire .

stat ionary fire-extingui s h i ng equipment t hat is trigger 

ed automatically is ge nera lly d ivid ed i nto t wo groups,

v iz.

o total-flooding fire extinguishing equi pme n t , e . g .

sprinkler equipment that p r ot e c t s ent ire build i ng

complexes and their c ontent s against fire , c ov e r i ng

entire area s and rooms, i r respect ive o f the p l a c e of

origin o f the fire, a nd

o l o c a l - appl i c a t i o n fire e x t i ngui s hi ng equi pme nt , e.g .

using CO2 as t he e xtinguishing agent . Thi s e qu i pmen t

is used in indi vidua l locations to protec t operat ing
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f acilities e xposed to a f ire hazard . Classic e xamp l e:

pa int-spr aying rigs .

Among local-application facilities , s p r i nk l er s ystems

have been mos t wide ly used throughout the wo r ld f or the

l a st 100 years o r s o, be caus e o f wat e r' s a l mos t univer

sal e xt i ngu i s h i ng capac i ty. The great a dv a ntage over

automatic extinguish i ng sys tems using other extinguish

ing agent s, such a s CO2, f oam or powder , consis t s in the

fact that the extinguishing nozzles react select ive l y to

heat and only take effect at the p lac e where t he f ire

actually begins .

Sprinkler systems a re t he ultima rati o wh en i t comes to

av o iding maj or fire s if the fol lowi ng c onditions appl y ,

since the y involve technic al ~nd t a c t i cal p r oblems for a,
fi re b r i g ade i n act i on:

o high fire l oads

o rapid fire propagat i on speed

o cons iderable generat ion of s moke

o e xtra-large sect ions of fire, r a nging from sever a l

thousand to tens o f thousands of squa r e metres

o multi-st orey bui l d i ng s

o extens ive underg r ou nd storeys and facil i t ies .

Sprinkl er s y s t ems can therefore be used in almost a l l

branche s of industry, f rom car manufac t uring, wood and

plast ic-processing p l ants , the textile and paper indus 

t ry, the ele c t rical a nd electronics industry , hea vy e n

gineer i ng, a nd the food industry , including flour mil l s .

Spr inkler systems protect c able cellars and ducts i n

power plant areas, ext e ns ive stores a nd automat ically

operated high-rack s tores. They a r e used to protect

human be i ngs a nd t a ngible assets in underground car

par ks, theat r es , meeting places , department stores ,

hotels a nd o f f i c e b l ocks a nd on passenger ships a nd c a r

ferries . Th ey can b e used in und e rgr ound ra i lways a nd in
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ra i lways that frequently hav e to pass through lengt hy

sections of t unne l .

Local applicat ion has the advantage that it can take

effect automatically a t t he s ource of t he fire or explo

sion , so t ha t it constitutes a ne c e s s a ry complement to

the overal l safety concept. In ma ny cases , l ocal appli

cat i on is the only intelligent solution f r om t he point

o f view of fire pr eve n t i on t echnology : e .g . whe n total

flood i ng sys t ems , such a s sprinkl e r systems , wou l d tack

l e the actual source o f t h e fi re too l ate or wou l d be

unable t o figh t it at a l l, e .g . i n encapsu l a t ed ma ch i ne

r y and operat i ng f aci l i tie s . In cases like t h i s, by the

wa y , the fire brigade i s also faced with a di f f icult

s ituat i on as far as its extinguishing t a c t i cs a r e con

c e r ned.

The use o f local-application s ystems is also partic u l a r 

l y a pp ropr iat e whe n a company wishes subseque nt l y to

i mp r ov e f i r e p r eve ntion standards i n a n e x ist i ng plant .

In many cas es, cos t factors rule out the poss i b i l i t y o f

sUbdivi d i ng the bu i l d i ng wit h fire wa l l s, i . e . by me a ns

of e xtensive s tructural measures, and by instal l ing

total-flooding sys t e ms . Fur thermore , complex s ub s e qu e nt

a l t e r a t i on and i nstallation measures of this kind dis

turb the entire production operation over a l engthy pe

r iod o f time , wh i ch i n turn involves increa sed c os t s . I n

th i s cas e , i t is no doubt the better solut i on t o fit lo

cal-applic a t i on s ystems t o operating facil itie s that a re

e s sent ia l to production a nd are exposed to pa r t icula r

ha za rds.

As wi t h t otal-flooding systems , al l e xtinguishing agents

c a n also be us ed in local-application fire f ighting

s ystems, s u ch a s wa t e r, foam, CO2, powder , halons and,

in cer ta i n cases , steam . The choice of ext i nguish i ng

age nt depe nd s on the f i re behaviour and the nature of

the object t o be protected and its sens i t iv i ty to t he

extingui s h i ng age nt . (Halon, t he ext inguishing age nt
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u s e d to a n increasing extent, particularly in the EDP

sec t or , in t he past 15 ye a r s, has l os t its importance

f or r e a s on s of environmental protection, and is only

mentioned for t he sake of completeness .)

The foll owing examp l e s of a pp l icat i ons illustrate the

wide r ange of uses of a u t omat ica l ly tri ggere d l ocal

app l i cation f i r e extinguishing s yst ems .

o filter plants

o film-shrinking plants

o air compressors

o cleans ing baths

o barrel-heating plants

o bar rel - c leaning pla nts

o EDP mach i nery ,
o electronic a nd electrical s witching e qui pment

o p r ocess control e ng inee ring e quipme nt

o painting equipment

o quenching o i l baths

o drying facilities

o fil ling racks f or c ombustible l iqui ds and gases

o e lectr ical d ischa r ge mac hine ry

o t est c hamber s for electromagnetic compatib i l i t y

o s haft bearings between turbines a nd gene rat ors

o s tirring systems

o t a nk farms

o oil hydraul i cs systems

o r o l ling mill s

o rot ogravure ma chines

o t enter driers (textile industry)

o pumps fo r c ombus t ibl e liqui ds

o plas tic-coat ing p lant s

o o i l t r ans f ormers

o dry ends of pape r machine s

o thermo- oil plants

o fib re-depos i t i ng equ i pme nt (textile industr y)

o r efuse-compaction c onta i ne r s

o cont inuous tinning p lant s
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o

o

baking conveyo r s in the

cooking equipment in

catering establishments

food i ndustry

res taurant s and large-scale

To thes e e xamples we c a n add e xplosion-suppression

equ ipment to prot e c t fa c i l i t i e s wher e exp l os i v e dust/ air

mi xtures ari se in the course of ope r at ions , e . g . in

powde r -coati ng p l a nt s, spray-d r y i ng towers , pne umat ic

dust-conveyor plants, and the like . Safety v a l v e s and

pressure-relief e qu i pme nt a r e other major c ompone nt s in

avo iding or minim i s ing damage caused by e xplos i ons .

I n ope n-a i r fac il i t i e s , automatic extingu ish i ng equi p 

ment i s limi t e d i n i ts appl ication , e .g . t o p rotect oil

transformers . He r e, especial ly in t he petrochemic a l

industry, spra y equ i pment t hat i s triggered e i t he r

automatically or via remote s wi t ching has become the

s tandard means of protection aga i ns t t hermal r adiation .

Such s ystems are fitted t o de ph legmat ors and distilla 

tion towers , s ince their he i ght, wh i ch can reach 80 m

(2 60 ft ) and mor e , a nd the risk of explosion posed by

mobi l e e qui pme nt, such as mon i t ors, mean t hat they can

not be protected ideal ly by the f ire brigade . In a ddi

tion , t anks containing c ombustible l i quids or pressur 

ised or liqu i d gases are pr otec ted aga i nst therma l

r adiation by spray equ i pme nt.

The use of spra y equipme nt o f thi s kind is not j ust

r e s tri c t ed t o industrial appl i cat i ons . I n the Old Town

o f Mont r e a l , the fayades o f t he h i s t oric buildings are

equ i ppe d wi t h this kind of equipment i n ord e r to prev e nt

a fla s h - ove r f r om one bui lding to those opposite .

I n connect i on wi t h automation a nd pr ocess control i n

production p lants a nd build ing e ngine e r i ng (e lectrica l

equ ipment, air c ondi t i on i ng a nd ve nt i l a t i on e qui pment ,

h e a t ing e qu ipment , l i f t s, c onveyor s and s o on) and the

need t o monitor t hem f r om cent ra l c ont ro l rooms, growing
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i mportance is being attached to automatic fire a larm

t echnology, in addition to the automatic fi r e extin

guis hing equipment.

Apa r t f r om detecting and report ing fires a t a n early

stage, automatic fire alarm s ystems can be linked to a

building 's t echnical equipment, so that it can , for

example , automatically close fire -pr oof door s , switch

o f f a i r cond itioning a nd v e nt i lation equipment, prevent

smoke from spreading , s wit ch off production a nd trans

port fac i l ities , etc .

Howeve r, i t on ly make s sense t o monitor a haza rd by

using a u t oma t i c fire a larms if it c an be ensur ed t hat

pe op l e wi ll r e a c t quickly in order to fight the f ire .

\
Technolog i ca l prog r ess and social change s affect the

insurer d irec t l y as new risks and hazar d s a r i s e . One of

these r i s ks i s de libe rat e a r s on, a phenomenon that can

be obs erve d in t he i ndustrial ised nations through out t he

wo r l d . The f ire ins urer s in Ger ma ny e s t imate that s ome

40 - 50 % o f the tot al amounts o f l osses a r e due to de

l i berate arson . The a r s on i s t s have a v a r i e ty o f motives .

Apa r t f r om i ns ur a nce fraud , the mai n mot i ve s include

pol i t i c a l b l a c kmail and e xtortion by organised c r i me ,

sab ot age, vandali s m, psychological problems , drug a nd

a l cohol addiction , a nd burglary a large numbe r of

cas e s of a rson can be l inked to break- i ns . Th i s means

that we can c e r t a i n ly t hink of some or ganisa t i onal and

technical protective measures , even if they wil l not be

e f fective agains t all cUlprit s , such a s t hose c ommitting

insur a nc e fraud , e.g . :

o c ontrol l ed access for membe rs

f i rms, suppliers , e t c ., by hav ing

mon i t ori ng gates a nd entrances

of staff , outs i de

wat chmen c ons t a nt ly

o surround ing the premises wi t h a safety f ence
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o putt ing toughened glass

r e c t ly on to the road ,

for burglars to enter

or bars on wi nd ows facing d i 

in order to ma ke it difficult

o surveying and monitoring buildings wi t h burglar alarm

s ystems , wi t h the alarm transmitted to a permanently

manned locat ion

o s e curing d oo r s a nd gates wi th safety l ocks

o prov i ding suf ficient ligh t ing and illuminat i on f or

the p r emises

o gua r d i ng the s i te with a securi t y s ervice and guard

d og , a nd/or t elevision monitoring s ystem.

l
Al l fi re prevent ion systems and measures , s uch as str uc -

t u r al f i r e prev e ntion , fire alarm systems , e xt i ngu i s h i ng

sys t e ms , works f i re b r i g a de s ·, etc . , a r e r e a c t i ve , i . e .

t h ey do not p revent a fire , but merely limit i t s scope .

An e s s e nt i a l component of a s afety c onc e p t - a nd t h i s

refers not only to avo i ding and reduci ng damag e from

f ire s and e xplos ions - the r efo r e c ons ist s in t he secur i

t y organisat ion and in repairing a nd maintain i ng produc

tion f acil i t i e s , s t o res , buildings and s a f e ty engineer

ing equ ipme nt .

Resear c h i nto t he caus e s has shown that appr ox. 70

80 % of a l l i nc i dents and loss events a r e not due t o

t e chnical defects , but ultimately to human e r r or. The

cons t a nt change s i n t he legal , technical , socia l a nd

compe t i t ive environment lead to g r owi ng imponderabi l i

t ies for a company . New risks therefore r e quire new

mana g e me nt c onc e p t s . Sa fety c an thus no longer be a t a sk

me r e l y fo r ind i vidua l s pe c i a l i s ts , because s a fety p rob

lems a r e ofte n of str ategic importance . Safety is there

fore a management task.
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A major contribution can be made to this by dec iding on

t he fundamental and systematic o rganisat i on of the right

conduc t and r apid r e a c t i on i n ra ising the alarm, warding

off t h e danger and fighti ng fire s in t he context of

s a fety ma nagement. Experience has shown that s i mply

i ssuing i ns truc t i ons for the staff is not sufficient . At

the t i me a l oss event occurs, a brief s ummary of t he

nece s s a ry activities must be avai l a b le in wr i t i ng in

orde r to ensure that everyone reacts to the s i t ua t i o n in

a n a pprop riat e and orderly way.

Components of an e f fect ive f ire prevention organi s a t i on

in the context of saf e t y mana g e ment a r e :

o Appoint ing a fi re prev ention offic e r , who should r e 

por t di rect ly to the company ma nag e ment and shou l d,
posses s the ne cessary c ompe t e nce s .

o Fi r e i ns t ructions i nforming t he staff how to behav e

i n t he e ve nt of fire .

o Pl ans f or raising the a l a rm a nd wa rding off ris ks , in

whic h organis ational and technical c ompetences to

prevent or limi t the effects of a fire a r e laid d own ,

and which establish the procedure fo r r a i s ing the

ala rm .

o Fi r e b r igade p l an listing a l l the r elevant objects,

t he u se o f the buildings, technical f i r e prevent ion

e quipment , f i re fighting a nd escape routes , the pro 

vis ion of water for fire fighting , special haz ards,

e tc .

It is onl y t he me ani ng f Ul interaction between man a nd

sa f e ty engineering t hat offers any guarantee of keeping

the damage within limits by means of a s ynergy ef f ect.
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Throughou t the wo r l d , there has been a n increase in

a c t iv i t i e s for t he p r ot e c t i on o f the e nvi r onme nt , a nd

these are exe r t i ng a growing influence on exist ing

ph i l o s op h i e s concerning fire prevention c onc ep t s and

fi r e prevention techniques. The discussion began after

the Seve s o inc ident , whi ch wa s a dmi t t e d ly not caused by

a fire, with the fami l i ar d ioxin problems . The "new way

of thinking " i n fire p revent ion t he n f i nal l y began in

the ear ly 80s, after the skyscra per f ire in Bigha mp t onj

New Yor k, wh ich made pe ople throughout the worl d s i t up

and t a ke notice . The fire affected transformer s ope r a t e d

wi t h polychlor inat ed b ipheny l s (PCB) as t he l i qu i d d i

e lec t r i c s and c ool ant . I n t h e c our s e of the fire, t he

PCB dec ompos ed i nto the highly t oxic p r oducts dibe n zofu

r anes a nd dibe n zodioxins, wh i c h we r e deposited thr ough

out the building by the air condit ioning s y s tem , togeth -
\

er wi t h the f umes . The building had to be c losed d own

a nd s e a l ed up .

As a r esu l t o f t h is a nd other fi res , the manu f a c t u r e o f

PCBs wa s abandone d, a t l east i n Ge rmany , a nd the y were

no longer u s e d i n new transformer s , c a pa c i t or s , etc .

Elec t r i c a l operat ing faci l i t ies f i l l ed wi t h PCB have had

to be disposed of s ince then .

Be c a u se o f its low c ombus t i b i l i t y , PCB wa s rec omme nded

b y fire preve nt ion s pe c i a l i s t s f or decades for use i n

t r ans f ormers , hyd r a u l i c s and thermal oil equipment . s ub

s ti t u t e s ubs t ances ha d to be deve loped , o r alterna t ive ly

f i re prevention had t o be ensured by mea ns of a ut oma t i c

exti ngu i s h i ng a nd a larm s yste ms .

Ano t h e r key word : a s be s t os . I n the past dec a des , s t at i 

cal ly impor tant s teel c ons t r uc t i ons have b e e n protect e d

a ga i n s t the e ffec t s of fire by means of a n a sbestos

c eme n t c l a d d i ng. Tod a y , beca us e of the a s be s t os ha za rd ,

mil l ions are hav i ng t o be s pent in some c a s e s on r e c on

s t r uc ting or t e aring down the buildings af f e c ted .
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A further incentive t o r e t hink t he sUbj ect o f fire pre

v e nt i on wa s pr ovided by the f i re in t he c hemical a nd

pest icide s tore at Sando z in 1986 . Fires i n s tores

conta i ning dangerou s s ub s t a nces c ons t itute a part icular

e nv ironmental risk to t he g r ound wat er and soi l, a nd

also to t he air . The Sandoz case, t ogethe r wi t h other

spectacular war e hou s e fires, f orced industry, the au

thorities and i ns ur e r s to produce spec i f i c guidelines,

a l s o on a n i nt e r na t i ona l level , f o r fire preve nt i on in

s t o r e s containing dangerous s ubsta nces .

Anot her example i s that of chlor i na t e d hydroc a r bons ,

wh i c h a r e used f or cleaning purposes , f or exampl e. These

ma t e r i a l s , wh i ch may not be problematic f r om the po int

of v i ew of fi r e prevent ion, nevert heless constitut e a

danger t o t he envir onment an~ huma n beings , and s o sub-
l

stitutes are being used today , some of them on an a que -

ous basis, which is an a dva nt age from the point of view

o f fire prevention, but some of t hem - and t h i s is the

c a s e to a growing extent - based on inflammable solvents

a nd detergent s, s uch a s benzines . This means that the

fire a nd e xplosion hazards in t he risks c oncerned are

rising again (e .g. c leansing a nd deg r e a s i ng baths i n the

me t a l and electrical industr ies).

In the l a st f e w ye a r s , the non-combustible propellants,

f luorinat e d hydrocarbons, have been rep laced to a grow

ing extent throughout the wor l d by a propel l a nt mi xt u r e

o f butane a nd pr opa ne . Here too, e xperts a r e concerned

that the risk of fire and accident will incre ase, both

i n fi rms filling spray c a ns , and in warehouses and whe n

the spray cans are being used by t he consumer .

I n convent iona l powe r p lants, the insta l l ation of flue

gas purif ication equipment has led t o considerable

changes in the risks for the i ns ur e r s . I n order t o pro

v ide corros ion protect ion, large amounts of p l astic are

used in t h i s equipment, in the f orm o f cladd i ng , fi lter
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mat e r i a l s , containers a nd pipes, wh i c h constitute a con

siderab le fire load . The compact and f ine structure of

t he s e plants means that the fire brigade only h as a lim

i t e d chance of bringing a fire under control in the ini

tial phase . This has been c onf i r me d by a number of major

fire s in the l as t 4 - 5 ye a r s:

Four fires wh i c h took place during the cons truct i on

phase or i n the c ou r se of ma i nt e na nc e wor k , caus ed

losses a mounting to approx . DM 200 mil l ion .

Howev e r , it is not only in flue-gas pu r i f icat i on equip

ment , but i n all branches o f industry t ha t , a s e xperi

ence has shown , t he re a re substantial fire h a za r ds du

ring the s hell-cons truc t i on and ma i ntena nc e phases . I t

i s i n the natu re of th ings t hat the potential hazard is
l

inc reas ed by l arg e quantities of c omb ust i b l e pa ckag i ng

material a nd c omponent s, temporary cons t r uc t i ons and

wo od scaffolding, i nad e quat e housekeeping , an i nc reased

use of outside and t emporary s t aff who are not aware of

the risks, t he erec tion o f l i ght- we i ght str uc t u r e s made

of wood (accommodati on for bui l ding workers) , an i n 

c r e a s e d amount o f welding and abras i ve cut t ing wo r k, a

ge nera l hectic and disorganised a t mos phe r e, the p r essure

of deadl i ne s a nd ot he r f actors . s afety f acil i t ies , such

a s t he water supply s ystem for f i r e f i ght ing , the p r ovi

sion of fire e xtinguishers and t he l i ke, are not in

stalled parallel to t he progress of the cons truction

wor k . Safety regul ations a r e not observe d in th i s rough

opera t i ng c limate .

The ins urer 's fi r e prev ention e xperts mu s t t herefor e

c oope r a t e more i ntensivel y with the plant operat or and

the firms do ing the wor k du r i ng the c ons truc tion, main

tenance and repair phases , in o r der to inc r ease safety

standards whe r e f i re a nd exp l os i on ha zards are c once rn

ed.
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One fac t or that has a not i nconsiderab l e i n fluenc e on

the protection c once p t of an i ndus t r i a l risk i s the

Probab le Max imum Loss (PML) evaluation. Nowa days, s i mp ly

implementing what has been learnt from claims experi ence

i s no longe r suff i c ient whe n it c omes to produc i ng pro

t e c t i on concept s a nd operat ing a s afe plant. I n the last

f ew ye a r s , more and more i mporta nc e has the refore been

a t t ache d t o using model s for the quant itat i ve ass essme nt

o f t he hazard potent ia l and the possible e xtent o f loss

es as a result of accidents , because changes a nd re

s t r uc t uring mea s ur e s a re taking p lace in indus t r y at

ever s h or t e r interva ls . I n addition , because o f the in

c rea s ing e nvi r onme nt a l awarenes s and i n order to wa rd

off disas t e r s, there i s a g rowing ne ed f or quantitat i ve

estimates of accidents .

The f oll owing mode l s are i nternationally recogn i sed and

in use :

o The TNT-equivalent mode l to est i ma t e the consequenc e s

o f exp l os i ons.

o Heat balance models to de t e rmine t he e f f e c t s of f i r e s

in e nc losed s pa ces .

o po l lutant-propagat i on models in order to calculate

the propagation of heavy and l i ght gases i n the

a tmos phe r e .

s ummary :

Technological progr ess , social change , ecologica l con

siderat ions, growing concentra t ions of assets , mutual

dep e nde nce and interaction are e xerting an i nc r e a s ed

i nf luence on the devel opment of losses and thus on the

i mportance o f s afet y concepts for f ire and e xplos i on

risks in industry .
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