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FIRES IN SHIPS IN PCRT
by
S, H. Clarke

Summary

After several fires in large ships in rccent years, the comments of
the Joint Fire Rescarch Organization have been sought from various quarters.
It seemed appropriate to review some of the mmjor problems of ship fires,
and- to describe them in a form suitable for further discugsion, No mention
is made of what may be ocalled cccopted good-practice in ship fire protection;
the paper deals mainly with what may be expected in future trends.

It is noted that all the large fires in recent years have occurred in
ships in port, The recommendations of the Convention for the Safety of
Life at S8ea are intended primarily to apply under sca-going conditions.
They are not necessarily adequate when a ship is in port.

The following arc among the suggestions made:

i) Careful attention should be given to the Report of the Vorking
Party of the Ministry of Transport which reconmends measuraes to
ensure carly detection and attack, with a well-defined chain of
authority.

ii) Vherever possible automatic alarm systems, or preferably
sprinklers, should be installed.

i1i)Any steps that can be taken towards ensuring the integrity of
fire compartments, which should be as small as possible, should be
taken; where openings in fire division walls are necessary for
noxmal operation of the aship, the utmost care should be token to
ensure that they are closcd when not actually in use,

iv) It secms probablc that water will remain the principle firc-
fighting medium, The chief directions in which improvemcnts mny
be expected are in the greater usc of water spreys, and possibly in
their indireect application.

v) The permonent installation of deep=lift pumps to prevent
dangerous accunulations of watcr shouvld bec considered.

vi) It may be possiblc in future ship design to take into account
the desirability of controlled ventilation in the event of fire.

Auvgust, 1953, 4 Fire Rescarch Station,
Boreham Wood
F,1032/6/53 Horta.
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The disastrous fire in the Empress of Cansda, followed by & small
fire in the Qucen Elizabeth, and then by the destruction of the Danish
Steamer Kronprins Frederik, led to meny articles and letters in the press,
and to requests for information from the Joint Fire Rescarch Organization.
Some writers were optimistic about what might be expected as a resuli of
fire rescarch, Some made valuable suggestions for reducing the risk,
but it wos apparent from many letters that the magnltude of the probfcm
is not’ readlly comprehendeu. It may, therefore "be’ appr:prlutc to.review
brlefly the swllent features’ of sh1p flres and ta con51dcr 1n fﬁlr
be expected a3 a result of fire research. The writer has dlacUusOd thc
subjcct with many colleagues, including officers of fire brigades with
expert knowledge of ship fires. It is a pleasure %o acknowledge thet
some of the ideas cxpressed in this note arose in, or developed from,
these conversations, The note, which is intended as a bagis for dis-
cussion, takes for granted what moy be described as accepted good practice
in ship fire protection, for instance, existing regulations and recormmcne
dations of the Ministry of Transport; it deals only with the broadest
issues and with possible future developments,

Characteristics of ship fires

In the reports of the recent large fires, two points stand out
prominently: firstly, that they occurred in port and not at sca; and
secondly, that many of them were discovered at a time wvaen they were
within the capacity of an efficient fire protection system, and disasfers
followed through lack of appropriate attack in the early stages. The
first of thcse is not surprising. V¥hen a ship is at sea there arc always
members of the crew on the alert and there is little chance of a fire
developing to an appreciable size before it is detected and attacked, In
port, on the other hand, no passengers are aboard, and therc are times when
most of the crow are on shorece Frecquently, therﬁ are workmen aboard who
are not familiar with the gcography of the sh:.p and . with the normel fﬂ
protection system, - oY 0 i S ,*:u-- .

The first point to be grasped is that a large ship is an elaborate
structure, carefully designed for a special purpose. t is comparable
to a hotel, with the broad difference that whercas a fire in 2 hotcl
can usually be attacked from many points and usually at any level, a ship
is virtually a gigantic basement with a complicated ventilation systen,
in which approach to the fire is strictly limited so that it has often
to be fought against the stream of hot gases, As these usually have no
adequate venting they tend to accurmulate within the ship and to produce
conditions under which fire-fighting is hardly feasible, Moreover, the
proportions and dimensions of stairs and corridors are quite differcnt,
and the provisions of means of escapc are on a totally different scale
in & ship from that in a hotel.
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1§enents of the International Convention for the Safety of
Life at Sea ineiude the provision of fire resistant bulkheads, and a
measure of fire grading comparable to, but on a much smaller scalc¢ than,that
in a modern, large building., The requirements are primarily intended to
ensure safety while the ship is at sca and while human lifc is at hazard,
The indieations are that they are adequate for thesc conditions, but that
they are not equally effective when the ship is in port.

Bef'ore proceeding to consider possible improvements in ship oon-
struction it is well to remember that for many years emohasis will have to
be placed on methods of dealing with fires in ships as they are at preafnt
This view was accepted by a Working Party of the Ministry of Transport 2)
which made recomnmendations for mitigating damage by fires in ships in port.
Bearing in mind that they had %o make suggestions that could bc implemented
at once, the Working.Party focussed attention on the importance of a
clearly-defined chain of authority- together with a well-organized, and

. disciplined fire whitch, so that imncdiatec detection of fires would be

ensured and would be followed by rapid extinction, The chain of authority
is visualised az beginning with those responsible for observing outbreaks
of fire in their carly stages, including those respongible for secing that
there is always a clecar approacn available for the Fire Brigade, and
extending to the Officer responsible for deciding that fire fighting should

.ceasc or that a ship should be sunk,

The report of the Working Party has been criticised as nebulous, but
there can be no doubt that it competently directs attention to the critical
weakness of current practice. Its rcoommendations are feasible, and they

. .would provide in port a degrec of safety comparable to that enjoyed at sea.

The apparent simplicity of the advice is deceptive, however, and it is
lilkely that legislation would be necessary to ensure that it would be
carried out.

Construction of ships

Refercnce has already been made to the peculiarities of ship design
which almost inevitably result in the accumulation of hot gases in which
fire fighting is impossible. It is often said that in fire on land the
greatest difficulty encountered is that of smokc; in ships, to this is
added that of heat. Even to a fireman wearing breathing apparatus and
protective clothing, the heat is such that approach to the fire is often

- beyond human endurance., It 'follows thnt the direct application of water

to the seat of the firc is of'ften impossibie.

It is difficult to sce how a ship could be designed so as to pormlt
its normal functions, and at the same time to eliminate these hazards if a
fire develops beyond a certain stage, Every consideration cmphasizes the
importance of preventing outbreaks of firc, or at least of cnsuring that
any outbreaks are detccted and extinguished at once., It should not be
necegsary here to claborate the obvious procautions of automatic fire
alarms or, better still, automatic sprinkler protectlon. The rcecord of
eificlency of sprlnklers is too well knowvn to requlre dlchs31on at this
stage, :

The International Conventlon (1) recommended that the hull, supcr~

o structure, and deckhouses of ships should be sub-dividcd at distances not

exceeding 40 metres (131 f4) by division bulkheads having a fire-resistance
of one hour, Within the divisions provided by these bulkheads threce
alternative methods of llmitlng the development of fire in its early stages
are contemplated:

"Method I - The constructlon of intcrmal divisional bulkheading
“of "B" olass divisions (as .defined later) generally without the
"installation of a detection or sprinkler system in the
"accommodation and service space; - or
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"Method II - The fitting of an automatic sprinkler and fire alarm
"system for the detection and extinction of fire in all spaces
“"in which a fire might be expected to originate generally with
"no restriction on the type of internal divisiocnal bulkheading
"in spaces so protected; or

"llethed IITI - A system of subdivision within ecch main vertical
"zone using "A" and "B" class divisions distributed according
"to the importance, size, and nature of the various compartments,
"with an auvtomatic fire detection system in all spaces in which
“"a fire mipght be expected to originate, and with restricted use
"of combustible and highly flammable materials and furnishings;
"but generally without the installation of a sprinkler system."

¥hile, as already mentioned, these measures may be cffective at sea,
in many instences the main fire @ivisions have proved ineffeetive when
seriously inenaced by 2 large fire while the ship was in port. One obvious
reason is that the bulkhecads were not imperforate, and some of the doors
were open., There are various well-known ways of dealing with this
situation on land, some of which would be applicable in ships,

Therc has becn a steady trend towards insisftence on the use of non=-
combustible structural materizls in ships, This 1= an obvious precouticn
and will doubtless continuve. It should not be overlooked, however, that,
as in buildings, the main danger may arise from the contents and not the
structural mterials.

In looking to future designs it may be mentioned that the basic
principle of fire grading of buildings is the division of the whole building
into separate fire compartments each of which is gtructurally capable of
maintaining its integrity. It should hardly be nscessary to stress the
necessity for ensuring that the integrity of these divisions is not impnired by
ducts, and that there are no continuous dead spaceg behind panelling, This
principle is intended to be embraced by ¥Yethod III abovc,

In theory a ship could be constructed as a series of fire compariments
of varying sizes, the air supply to which could be controlled through the
normal ventilating system. In zo for as this is practicable,some benefit
could be derived from tho unusuzl form of construction which has appeared in
the foregoing to present nothing but difficulties. This point is raised
again below, '

Warning devices

So great is the imporiance to be attached to early warning of out~
breaks of fire that this aspect warrants a special heading., It is
evident that under existing circumstances it is not sufficient to rely
on the human clement, and automatic apparatus should be installed in all
large ships. It would be helpful if figures could be made available
which would indicate the amount of moncy that could profitably be allocated
to automatic fire protection even in existing ships. The International
Convention for the Safety of Life at Sea mentions the use of sprin-lers
under Method II, and fire alarm systems under Method III, The writer
suggests that wherever possible sprinklers are preforablc and should be
provided,

Firec-fighting

Despite the hopes sometimes entertained, it is unlikely that any
material will be found to improve on wvater as the main fire-fighting
medium in ships. Foam will continue to be needed for oil fires, and there
may be a use for dry-powder extinguishers on certain special risks, but
these can only be regarded as minor contributions.
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The reasons for this general statement are that water is cheap; it is
readily available in large qpantltleg, and it is well suited for dealing
with fires in the materials commonly found in ships. The chief difficulty
is to find a method of applying it at the seat of the fire and as soon as
pessible after the moment of outbrenk., It is here that the emphasisz must
be laid, and this difficulty wouvld apply equally to any other medium,

The impossibility of reaching the seat of the fire has led all too
frequently to the application of large quantities of water which have-
accumulated in %the hull and endangered the stability of the ship. The
general principles of stablllty are well understood and are beyond the
scope of this note., It is only necessary to consider whether the
application of so much water is cconomic, and what alternatives can be
suggested, The question of cconomy is debatable: it could only be
answered satisfactorily if complete salvage statistics were available,
including the extent fo which salvage has been affected by fire-fighting
in the major disasters. It seems likely that the application of large
quantltles of water is only likely to be effective where reliance can be

laced on fire d1v1slon walls that are not too widely separated ( coge as
1n holds) , :

It should be possible to employ deep~lif't pumps tc prevent undue
accunulation of water, This idea is not new in principle, but for
successful application 2 sufficient number of pumps would have to be
permanently installed in strategic places, and with inlcts and outlets also
strategically placed. Such installations would offer difficultics, but
they would not be insuperable.

Improved equipment and mcthods of application of water will undoubtedly
be fortheoming, Por instance, it is possible that there will be increascd
sc of water sprays, It would be foolish, howcver, to encourage hope that
the most efficient equipment in the hands of the most skilful firc-fighter
could be effective against a firc that has been allowed to pass heyond 2
certain stage before the Fire Brigade is able %o afitack.

The only really novel idea that has been produced in rceent yearsg is
that of the indirect application of water spray by intreducing it into a
controlled ventilation stream so thet it augomatically finds its way to the
scat of the fire. Amcrican experiments (3) on a limited sealc showed
promise, but the extent tc which it can be practiced in really large ships is
open to doubt. The -idea should, howcver, be fully examined.

Discussions and conclusions

From the foregoing bricf review it is clear that although a fire in
a large ship prescents one of the most difficult situations that hove to
be faced by Fire Brigades, much can be done by thc application of cxisting
knowledge to moke the probability extremely remote. It would appcar that
the standard of fire protccticon on British ships at sea iz high, but the
indication is that its level depends to o large extent on the human factor
in the shape of the alert watch that is constantly kept.. In considering
what steps can be ftaken to lessen the hazard with ships in port it would be
impossible to over-cmphasize the importance of looking first to mcans of
detccting outbreaks and cnsuring immediate attack.

To recapitulate:

i) Careful attention should be given to the Report of the Working
Party of the Ministry of Tronsport which rccommends measures to
ensure early detection and attack, with a well defined chain of
authority. '

ii) Whercver possible automatic alarm systems, or preferably
sprinklers, should be installed. . B o
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iii) Any steps that can be taken towards ensuring the integrity of
fire compartments, which should be as small as possible, should he
taken; where opéningsin fire division walls are nccessory for
normal operation of the ship, the utmost care should be taken to
ensure that they are closed when not zctually in usec.

iv) I% seems probable thet water will remain the principle
fire fipghting mcdium, The chief dirvctions 4in which. improve-
ments may be expecicd are in the greater use of water sprays,
and possibly in their indircct application,

v) The permancnt installation of deep-lift pumps to prevent
dangeroua accumilations of water should be considered,

vi) It may be possible in future ship design to take into
account the desirability of controlled ventilation in the event
of fire,
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